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I. Introduction
The US spends $150 billion a year on advertising and marketing3. $150 billion, just to trick people into
buying stuff they don’t need. What a waste.
There are 2.2 people doing medical billing for every doctor that actually sees patients, costing $360
billion4 -- 2.4% of GDP. Talk about “too big!”
Wholesale, retail trade and transportation cost 14.6% of GDP, while all manufacturing is only 11.5% of
GDP. We spend more to move stuff around than to make it!
A while ago, my wife asked me to look at light fixtures. Have you seen how many thousands of different
kinds of light fixtures there are? The excess complexity is insane. Ten ought to be plenty.
It’s ridiculous how much people overpay for brand names when they can get the generic a lot cheaper.
They must be pretty naive.
Business school finance professors are horribly overpaid. Ask an anthropologist! We must really have
snowballed university administrations to get paid nearly half a million bucks, and work a grand total of
10 weeks a year, all to teach students that there is no alpha to be made in the stock market.
Did you know that Kim Kardashian gets $600,000 just to show up at a nightclub in Vegas? How silly is
that?
It’s a lot of fun to pass judgment on “social benefits,” “size,” “complexity” of industry, and “excessive
compensation” of people who get paid more than we do, isn’t it? But it isn’t really that productive
either.
As economists we have a structure for thinking about these questions. We start with the first welfare
theorem: loosely, supply, demand and competition lead to socially beneficial arrangements. Yet the
world around often doesn’t obviously conform to simple supply and demand arguments. See above.
Then, we embark on a three-pronged investigation: First, maybe there is something about the situation
we don’t understand. Durable institutions and arrangements, despite competition and lack of
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government interference, sometimes take us years to understand. Second, maybe there is a “market
failure,” an externality, public good, natural monopoly, asymmetric information, or missing market, that
explains our puzzle. Third, we often discover a “government failure,” that the puzzling aspect of our
world is an unintended consequence of law or regulation. The regulators got captured, the market
innovated around a regulation, or legal restrictions stop supply and demand from working.
Once we understand a puzzle, we are in a position to begin to diagnose a divergence between reality
and socially desirable outcomes, and we can start to think of how to improve the outcome. But, though
“some” may the world puzzling, or “many” might “voice concerns,” we don’t pronounce until we
understand how one of these mechanisms describes the situation. Quantitatively: Cocktail-party
externalities need not apply.
“I don’t understand it” doesn’t mean “it’s bad.” And since that attitude pervades regulation in general
and financial regulation in particular, we do the world a disservice if we echo it.
I belabor this point, because I do not offer a competing black box. I don’t claim to estimate the sociallyoptimal “size of finance” at 8.267% of GDP, so there. Though apparently rhetorically effective, this is
simply not how we do economics. After all, if a bunch of academics could sit around our offices and
decide which industries were “too big,” which ones were “too small,” and close our papers with “policy
recommendations” to remedy the matter, central planning would have worked. A little Hayekian
modesty suggests we focus on documenting the distortions, not pronouncing on optimal industry sizes.
Documenting distortions has also been, historically, far more productive than pronouncing on the
optimal size of industries, optimal compensation of executives, “global imbalances,” “savings gluts,”
“excessive consumption,” or other outcomes.
Furthermore, when we think about the social costs and benefits of finance, at this point in our history, it
seems a bit strange to be arguing whether 5% or 8% of GDP is the right “size” of finance. Looking back, I
think that we would all happily accept 3% extra GDP in return for a financial system that is not prone to
runs and crises. We are accepting a big increase in resources devoted to financial regulation and
compliance, and a potentially larger reduction in the efficiency, innovation, and competitiveness of
financial institutions and markets, in an attempt (misguided or not) to avoid runs and crises. And the
run-prone nature of our financial system, together with consequently massive regulation and
government guarantees, look like more fertile fishing ground for market and government failures than
does mere size. Looking forward, insulating the financial system from sovereign default seems like a
much more pressing issue than thinking of regulations to increase or reduce its “size.”
Still, the size of finance represents a contentious issue, so let us think about it.
The financial services industry has grown a lot, reaching 8% of GDP. Greenwood and Scharfstein (2012)
usefully focus the discussion by identifying the two areas of most significant revenue growth: asset
management and fees associated with the expansion and refinancing of household debt.
The asset management story is straightforward:
“Individuals and institutions shifted an increasing share of their assets to investment
management firms – first to mutual funds and institutional asset management firms (which
mainly manage investments for pension funds and endowments), and then increasingly to
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hedge funds, private equity funds and venture capital funds, which charge much higher fees. We
show that a large part of this [asset management revenue] growth is a simple consequence of
rising asset values without commensurate declines in percentage fees.”
Given how much high-fee asset management is in the news, and somewhat envious discussions around
faculty lunchrooms and university development offices, it is indeed surprising to learn that the more
mundane business of providing consumer credit and residential mortgages, and charging transaction
fees, contributed a larger increase in finance-sector revenue, at least up until 2007. Proprietary trading
profits don’t even make their list.
I won’t delve much into numbers, except to point out how hard measurement is. The difference
between GDP, revenue, wages, employees, value added, etc. matters. We really want to know how
many resources are devoted to the function of finance, but GDP is based on industry. If a steel company
runs its pension fund investments in-house, that activity is counted as part of the steel industry GDP. If
the steel company hires an asset management company to run its pension fund investments, now that
same activity shows up as finance industry GDP. If an individual shifts his investments to a mutual fund,
his investment management activity shifts from home production, not counted at all, to market activity.
GDP shows a larger finance industry, though overall resources devoted to money management may
decline. And data on the size of finance that ends in 2007 leads to an obvious retort – like the weather,
if you don’t like it, just wait a bit.
Instead, let us take the broad brush of facts as Greenwood and Scharfstein have summarized them and
think about how we should interpret those facts. (I pick on Greenwood and Scharfstein’s interpretations,
but this isn’t really a comment on their paper. Their interpretations are a well-stated representative of a
larger academic literature, especially Phillippon (2008), and a much larger public and policy debate.
Greenwood and Scharfstein merely make a concise and specific reference point for a broader
discussion.)
As Greenwood and Scharfstein note, there are many obviously beneficial aspects to the growth of
finance over the last 40 years. My grandfather held individual shares of stock. I hold a share of the
Vanguard total market index in a 401(k) plan, a much better diversified and much lower-cost form of
investment. The much larger participation, diversification, and consequent risk-sharing, plausibly has led
not only to better retirement savings opportunities, but to halving of the cost of capital for businesses
that issue equity – price/earnings ratios seem to be on a permanently higher plateau, or at least so we
hope. The accessibility of housing, student, and consumer finance has become if anything too easy.
Let’s instead focus on the contentious issues.
Their basic facts seem to scream: The demand for financial services shifted out. People with scarce skills
supplying such services made a lot of money. (Portfolio managers, yes. Janitors and secretaries, no.) A
system with proportional fees, a common structure in professional services, interacted with stock and
home price increases (a different surge in demand) to produce increased revenue. That fee rates did
not fall seems hardly surprising when faced with a surge in demand. Why demand shifted out, and why
house and stock prices rose (temporarily, it turns out) are good questions. But they don’t have much to
do with the structure of the finance industry.
Still, let us dig deeper. In particular, I wish to trace what the voluminous recent literature in finance
implies for the “size” and “social benefits” question.
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II. Active management and fees
a. The traditional view
High-fee active management and underlying active trading has been deplored by academic finance in
the efficient-markets tradition for a generation. French (2008) is a comprehensive summary. French
estimates that equity investors in aggregate, between 1980 and 2006, paid 0.67% per year in active
management fees, which conservatively means 10% of the value of their investments.
French, and Greenwood and Scharfstein, note that the increase in management fee revenue lies on top
of several offsetting trends. Individuals moved investments from direct holdings to mutual funds, and
then to index or other passive and semi-passive funds5. Their participation overall increased, and new
investors in defined-contribution plans invest almost exclusively in funds.
Mutual fund fee rates, came down sharply, in part reflecting the slow spread of very low-fee index and
other passive funds, and in part simply reflecting competitive pressure. French reports that the average
equity fund fee fell from 2.19% in 1980 to 1% in 2007. Greenwood and Scharfstein report that average
bond fund fees fell from 2.04% to 0.75% Some index funds charge as little as 0.07% .
Total mutual fund fee revenues reflect these declining rates multiplied by a much larger share of assets
under management. So, the behavior of individuals and funds oriented towards individuals does reflect
sensible forces, if one is willing to grant a rather long time span for those forces to affect industry
structure.
High-wealth individuals and institutions moved their investments to even more actively-managed hedge
funds, private equity, venture capital, and other even higher-fee and more active investment vehicles.
Hedge fund fee rates are reportedly stable over time with 1.5-2.5% management fee plus 15-25%
“performance” fee; the fund managers keep 15-25% of the profits above a high-water mark. This part of
the market surely offers the more puzzling behavior. Asness (2004) chalks fee stability up to supply and
demand: more investors are looking for hedge funds (with great track records) than entrepreneurs are
able to set up such funds.
That would all make some sense if investors were getting something for those fees. But the aggregate
portfolio of equity mutual funds is almost exactly the value-weighted market portfolio, and the average
alpha6 before fees is very nearly zero. (Fama and French (2010) is an excellent tip of this iceberg of
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research.) The evidence from hedge funds, which struggles with much worse survivor-bias and
multidimensional benchmarking issues, still ends up arguing over a few percentage points of alpha one
way or the other, hardly the expected gold mine.
Mediocre average results might not be surprising. With free entry in any business, the average
performer will be average. The average economics professor isn’t that good either. But one might
expect that, as in every other field of human endeavor, the good managers would be reliably good.
Every manager I’ve ever talked to responds “Sure, the average manager doesn’t know what he’s doing.
But we have alpha.” Michael Jordan’s past performance was a reliable indication of what would happen
in the next game.
In this context, Fama and French’s (2010) more surprising finding is that the distribution of alpha is
remarkably small. The sample of mutual fund alpha is only very slightly wider than what one would
expect if nobody had any true alpha, and sample results were just due to luck. Fama and French’s
estimate (p. 1935) of the distribution of true alpha has a standard deviation of only 1.25% on an annual
basis, meaning that only 16% of funds have true alphas (gross, before fees) of 1.25% or greater. And
16.5% have “true alphas” of negative 1.25% or worse. Similarly, study after study finds that past
performance, especially long-term average returns, has essentially no power to predict future
performance. What persistence there is seems related to the small one-year autocorrelation in
underlying stock returns, which random portfolios will inherit. (Carhart (1997)).
For 40 years, academic finance has deplored active investing and paying fees for active management. It
seems the average investor should save himself 67 basis points a year and just buy a passive index such
as Vanguard’s total market portfolio, and the stock pickers should do something more productive like
drive cabs. Active management and its fees seem like a total private, and social, waste.
b. A supply-demand view of active management and its fees
On second look, this hallowed view – and its antithesis -- reflect somewhat inconsistent positions.
Active management and active management fees have survived 40 years of efficient-markets disdain. If
a freshwater economist doesn’t accept “folly” for “explaining” patterns of predictable price movement
that survive 40 years, how can he accept it to explain such a stable industry equilibrium? From the other
viewpoint, the saltwater consensus that markets are inefficient, and prices are far from “fundamentals”
because of various behavioral or limits-to-arbitrage frictions, implies that there is a lot of alpha and
there ought to be a lot more (and better) active management. You can’t both deplore the inefficiency of
the market and active management that attempts to correct it.
“Explaining” active management and fees as folly is certainly inconsistent with my methodological
outline: Folly is a name for a residual, not a quantitatively successful theory of active management.
We are not, however, at sea with an unfathomable puzzle. Jonathan Berk and Richard Green (2004)
have created a supply-demand economic model that explains many of the basic facts of mutual fund
performance, flows, and fees.
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Suppose that some fund managers do have alpha. Alpha, however, has diminishing returns to scale.
Traders report that many strategies apply only to smaller stocks7 or suffer from price impact if they are
implemented on too large a scale.
As an example, suppose that a manager can generate 10% alpha on $10 million dollars. Suppose also
that his fees are a constant 1% of assets under management, and to make it simple assume the stock
market value does not change. Thus, in his first year, the manager makes $1 million abnormal return. He
pockets $100,000, (1%) and his investors get $900,000.
Seeing these good results, investors rush in. But the manager’s idea cannot scale past $10 million of
assets, so the manager invests extra money in the index. With $20 million under management, he still
generates $1 milllion alpha on the first $10 milllion, and nothing on the rest. He takes one percent of
assets under management, now $200,000. But his investors still get $800,000 alpha. More investors
pour in.
The process stops when the manager has $100 million under management. He still generates $1 million
alpha, but now he collects $1 million in fees. His investors get exactly zero alpha, the competitive rate of
return. But all are acting rationally8.
This model explains many puzzling facts: In equilibrium, returns to investors are the same in active and
passively managed funds. Funds earn only enough alpha to cover their fees. Good past fund returns do
not forecast good future returns. Investors chase managers with good past returns anyway, one of the
most-cited “irrational” puzzles about mutual funds.9 Returns to investors do not measure alpha. Fees
do. Managers with good track records get paid a lot.
This model doesn’t explain everything. It is predicated on the fee structure, and does not answer why
the manager cannot simply charge $1 million fee to start with. (One might view the expansion of hedge
funds as implementing exactly this fee innovation.) Fama and French (2010) complain that the average
alpha after fees is negative, but their benchmarks contain no transactions costs.
Still, this analysis is worth celebrating as an interesting step in the “normal science,” “work harder”
response of research to puzzles. After 40 years of unproductively deploring active management and its
fees, it turns out a simple supply and demand story can explain many facts.
c. Is it silly to pay a proportional fee?
The fee structure of asset management is central to Greenwood and Scharfstein’s argument:
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If the stock market doubles in value through price appreciation, there is no obvious reason why
investment management services in the aggregate would be worth more, or would cost more to
provide.
I’m tempted to say, “There you go again.” “No obvious reason” means “I don’t know” not “I know it’s
too big.” But let’s deeper into this ubiquitous fee arrangement.
First, fee revenue is not a good measure of the “size” of finance. If you invest $10 million, agree to pay
your hedge fund manager 2+20, and markets double, he pockets $2.2 million. If we followed the
standard that we measure GDP in service industries by factor payments, we would call this $2.2 million
of extra GDP, $2.2 million of “resources” devoted to “finance.” Greenwood and Scharfstein do not to
make this mistake – they call it revenue. But why do we care about revenue? Revenue is not the same
thing as social resources consumed. In this case, it’s a pure transfer. It’s better to think of the fee simply
as a risk-sharing arrangement among co-investors. We didn’t know that stocks would double in value.
At best some measure of the discounted present value of fees should count.
Second, if the market doubled in value because everything else did – capital stock, earnings, etc. – then
surely by constant returns to scale, the value of investment management (whatever it is) would also
double. Thus, if the argument is not just a repetition of the idea that fees should be zero, it must be that
fees should not rise with higher valuations -- higher price/earnings ratios, lower discount rates -- in the
same way fees should scale with rising cashflows. As well as not being an obvious proposition, such
rises in valuation are temporary. Just wait a moment.
Third, we have seen in fact a substantial decline in fee rates in mutual funds. The constant fee rate
simply did not happen.
Last, and most of all, just what do we expect fees to look like? If the current fee structure seems to
produce a “too large” finance sector, what’s the optimal contract? What’s the distortion?
Greenwood and Scharfstein mention cost, a reasonable benchmark in a competitive market. Fees
already scale with cost in the cross–section: mutual funds and hedge fund offer a schedule of lower fees
for larger investments, which compensates the funds for the fixed costs of managing any account. So the
complaint must be the time series: If you invest (say) $10,000, perhaps you should sign up for $100 per
year fees regardless of performance? Why don’t we see this fee structure? One reason is regulation:
mutual funds must treat all investors alike. They cannot charge a different fee rate to different vintages
of investors. But the deeper reason is that contract is pretty obviously silly. Since most people make
monthly contributions, each contribution would have to have a different fee, a nightmare of accounting.
Or do they think mutual funds should bill by the hour, passing on “cost” as lawyers do? It’s pretty clear
why that doesn’t happen!
More deeply, percentage fees pervade professional services, and have done so basically forever. Real
estate agents charge percentage fees, and do better when house prices are higher – this is Greenwood
and Scharfstein’s second major source of the increasing (until 2007) size of finance. Architects charge
percentage fees. Contingency fee lawyers take a percentage of winnings. Corrupt officials take
percentage bribes. Salesmen get percentage commissions.
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In sum, the argument “finance is too big” because fees based on a percentage of assets under
management are a big distortion seems awfully strained. At least I’d like to see a specific claim what the
alternative, realistic, and privately or socially optimal contract is!
And percentage fees are a standard optimal contract argument. For example, from footnote 6:
Fixed percentage fees can be justified if one [investor and manager] believes that a manager has
the ability to create alpha…. But this argument does not hold in the aggregate, since alpha is
zero sum across investors.
This argument is logically wrong. Alpha sums to zero over all investors. The managers may be the
positive alpha investors, and individual investors the negative alpha investors. Current empirical
evidence suggests they are not for mutual funds, but it’s not impossible.
More importantly, in the end, then, the supposed irrationality of AUM fees comes down simply to the
position that nobody should pay any fees at all for active management, because there is no alpha, not
that something is fundamentally wrong with the AUM form of the fees. If Berk and Green are right, the
whole argument falls apart.
d. Where’s the wedge? What is the optimal contract and why don’t we see it?
Let us follow the economists’ methodology instead. Rather than argue whether fees are too big or too
small, too fixed or too variable, let us try to identify the distortion that drives the contract away from
being optimal. Greenwood and Scharfstein:
…there are significant distortions in the market for professional asset management arising from
investor naiveté (mainly households) and agency problems associated with certain institutional
investors (mainly pension funds). These distortions have led to increased use of active asset
management and may also have biased active asset managers away from socially efficient forms
of information acquisition and asset allocation.
… investor naiveté results in more active management and more expensive active management
than in a world with sophisticated investors.
…Pension fund and endowment managers are presumably less naïve than households, but
institutional factors and agency problems may lead them to overpay for active management
40 years of “naiveté” -- a new term in behavioral finance, as far as I can tell – strikes me as simply saying
“we have no idea.”
Individual investors, many of whom actively manage their portfolios and whose decisions in doing so are
the stuff many behavioral biases, may be doing a lot better with 1% active management fee than
actively managing on their own. As a matter of fact, individual investors are moving from active funds to
passive funds, and fees in each fund are declining. Many of their fee advisers are bundling more and
more services, such as tax and estate planning, which easily justify fees. At least naiveté is declining over
time.
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Most of all, the naiveté argument is belied by the fact that large, completely unconstrained, and very
sophisticated investors are moving to high-fee active management.
Despite the troubles of 2008 involving illiquid private equity and interest rate swaps10, the Harvard
endowment is in 2012 about 2/3 externally managed by fee investors11, and is 30% invested in “private
equity” and “absolute return” (hedge funds).12 The University of Chicago endowment is similarly
invested in private equity and “absolute return,”13 and whatever qualms some of its curmudgeonly
faculty express about alphas, fees, and active management are not shared by the endowment:14
“The majority of TRIP’s [“Total Return Investment Portfolio] assets are managed by external
managers specializing in a specific asset class, geography, or strategy. These asset managers
outperformed their respective benchmarks in every asset class, adding over 500 basis points of
performance versus the strategic benchmark.”
500 basis ponts of alpha. Put that in your pipe and smoke it, Fama and French. At least we know one
active manager’s perception of what they get for their fees.
I only pick on our endowments for fun, and to spark interest among a readership of academic
economists. This general approach to portfolio management is pretty much standard at endowments,
nonprofits, sovereign wealth funds, family offices, pension funds, and so forth – anywhere there is a big
pot of money to invest: These investors pay a lot of attention to allocation among name-based buckets,
as represented in the pie charts, “domestic equity,” “international equity,” “fixed income,” “absolute
return,” “private equity,” etc. Then, funds in these buckets are each allocated to a group of fee-based
active managers, to deliver “alpha” within their style.
This overall approach bears no resemblance to standard portfolio theory. Any allocation other than
market weights is an active bet. Name buckets make no sense, betas and correlations do. (For example,
international and domestic equity are very highly correlated.) And don’t even ask whether hedge fund
manager A is shorting what B is buying, what happens to fees when you give a portfolio of managers
2+20 compensation, half of them win, while half lose, or even why we pay the growth manager to buy
the same stock that the value manager just sold.
Anywhere else in economics, we would ask why people have evolved this widely-practiced set of rough
and ready decision procedures. Standard portfolio theory is, in fact, devilishly hard to apply in realworld situations, if one is not going to simply hold the market index. But and vaguely-stated “agency
problems” and “naviete” seem an unpersuasive as well as superficial explanation.
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“Agency problems” means problems in the contract between those in charge – boards of directors and
trustees, or the wealthy individual at the head of the family office – and the manager who in turn hires
the other managers. But this too is a story. Greenwood and Scharfstein neither explain nor cite a set of
essential frictions (e.g. information or moral hazard), and how, as a result, a principal who wants to put
it all in the Vanguard total-market index is forced to hire a manager who follows the above “standard”
portfolio process.
Harvard’s endowment (and interest rate swap policy) was overseen by its president Larry Summers,
probably the least naïve or intimidated investor on the planet. The picture that Summers, or the highpowered talent on Chicago’s investment committee15 is simply too naïve to demand passive investing, or
that they really want the endowments to be invested in the Vanguard total market index, but some
“agency problem” with the managers they hire and fire with alacrity prevents that outcome from
happening, simply does not wash. Just ask them. (I have.) This is exactly the portfolio and process that
the people in charge want! Perhaps the whole world is naïve, but then so are the designers and
implementers of regulation when they, like Summers, go to Washington to correct
matters.
Increasing naïveté and worsening “agency problems” seem even more dubious “explanations” for the
increasing share of sophisticated investor’s portfolios in active high-fee investing.
As for excessive compensation, in the first layer of fees (fees to the manager who pays fees to the other
managers) Harvard endowment’s CIO Jane Mendillo was paid16 $4.7 million, most of which was straight
salary. The University of Chicago’s Mark Schmid gets only $1.8 million, though our measely $5.6 billion
AUM relative to Harvard’s $27.6 billion may have something to do with it. If we’re paying this much, is it
that much of a puzzle that pension funds do the same thing?
II. Where is the alpha, and the value of active trading
Fees are half the puzzle. The other half of the puzzle is, is there any alpha in the first place, and if so,
why? Really, the argument over fees came down to the argument that there is no alpha, so nobody
should pay any fees at all. If there is alpha, the Berk and Green analysis suggests we may be on our way
to understanding fees. Much of the traditional disparagement of active management fees comes down
to the view that markets do not permit anyone to earn abnormal expected returns, so active trading
itself is a waste of time.
The average investor theorem is an important benchmark in evaluating this question: The average
investor must hold the value-weighted market portfolio. Alpha, relative to the market portfolio, is by
definition a zero-sum game. For every investor who overweights a security or invests in a fund that does
so, and earns alpha, some other investor must underweight the same security, and earn the same
negative alpha. We can’t even collectively rebalance: If the stock market goes up, so that stocks
represent 80% of wealth and bonds 20%, rather than previous 60% - 40% weights, we cannot all sell
15
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stocks to reestablish 60/40 weights. For each investor who rebalances, some other investor must
overweight stocks even more. Finally, each of us can protect ourselves from being the negative-alpha
mark with a simple strategy: hold the market portfolio, and refuse to trade away from it, no matter what
price is offered.
a. Alpha. Lots of alpha.
Alpha seems a dicey proposition. But the last 20 years of finance research is as clear as empirical
research in economics can be: There is alpha, at least relative to the market portfolio, lots of it, and all
over the place. (Cochrane (2011) is one summary of this huge literature; I won’t cite each fact
separately.)
A slew of “anomaly” strategies generate average returns but do not have large market betas, and so
represent “alpha” relative to the market portfolio. Examples include small stocks, value stocks (low
market value relative to book value; high “q”), momentum stocks (those that have risen in the previous
year), stocks of companies that repurchase shares, stocks with high accruals, and stocks with low betas.
The carry trade in maturities, currencies and credit (buy high yield securities, sell low yield securities),
and writing options, especially the “disaster insurance” of out of the money put options, also generates
alpha. Expected market returns are not constant, but vary over time by as much as their roughly 6%
mean and more. The yields to the anomaly strategies also vary over time, further suggesting dynamic
trading strategies as well as allocations to assets different from market weights.
The “financial constraints,” “financial frictions,” “institutional finance” “price pressure” and “limits to
arbitrage” literatures go a step further. Especially when leveraged intermediaries are stressed, prices of
nearly identical securities can become large. For example, during the financial crisis, corporate bonds
traded at higher prices than their synthetic versions consisting of a treasury bond and a credit default
swap. Covered interest parity failed – you could earn a larger return by buying euros, investing in
European money markets, and converting back to dollars in the futures markets than by investing in US
money markets. More generally, these literatures find evidence for “fire sales,” when stressed
intermediaries try to dump large portfolios of assets on the market.
Most of these strategies also correspond to broad categories of common movement among securities.
For example, if one buys a portfolio of “value” (low price) stocks in the hope of reaping the “value” alpha
without risk, one soon discovers the tendency of all value stocks to rise and fall together, leaving risk in
this portfolio. Unlike the conventional concept of an “inefficiency” alpha which diversifies away across
multiple investments, the “value” alpha requires one to take on additional dimensions of undiversifiable
risk.
In this way, these strategies represent additional (beyond the market) dimensions of “systematic” risk.
For example, Fama and French (2006) summarize the expected returns to value stocks by their varying
exposures to a “value factor,” leaving no alpha in a multifactor model. But the value factor represents
alpha relative to the market portfolio.
Many of the time-varying risk premiums (expected returns) also rise and fall together. The financial crisis
was a great time to buy any number of risky investments.
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The broad brush of facts are not really under debate. Their interpretation is. First, they might indicate
old-fashioned informational inefficiency – information, such as inside information, that somebody has,
but is not fully reflected in market prices, for technical or behavioral reasons. The common movement
of returns makes this argument harder to swallow, however.
Second, they might reflect imperfect risk sharing and (often temporary) market segmentation:
information is fully incorporated in market prices, but, especially at high frequency, some risks are
narrowly held, so command higher risk premiums then they would if all of us were able to participate
fully. If the usual arbitrageurs are not around or able to bid aggressively, prices may fall further than
they would otherwise, or if all of us were participating directly.
Third, they might reflect the multidimensional and time-varying nature of risk premiums in a fully
integrated and informationally-efficient market. The capital asset pricing model was built on evidently
untrue assumptions, after all, that the world presents iid shocks, risk premiums are constant over time,
and the average investor does not have a job, real estate, or other non-marketed capital.
b. Implications of alpha
For our purposes, we do not really have to take a stand on which of these explanations carries the most
weight. For the facts alone, and any of the interpretations, have important implications for the size of
finance in general and the size of active management in particular.
The first and especially the second explanation, which is the heart of the “credit constraints,” “limits to
arbitrage” and “institutional finance” literatures, imply directly that finance is too small. If information is
not being incorporated into market prices, to such an extent that simple strategies with big alphas can
be published in the Journal of Finance, it follows directly that there are not enough arbitrageurs. If
assets are falling in “fire sales,” there are not enough fire-sale buyers following the fire trucks around. If
credit constraints are impeding the flow of capital, we need to invest social resources into loosening
those constraints. (To be precise, these facts document potential benefits to a larger finance sector.
There are also costs, and one has to see if the benefits outweigh the costs. But establishing some
benefits to enlargement of finance is surprising enough.)
Many of these puzzles suggest needed investments in institutional development, not just an expansion
of existing structures. As a concrete and recent example, consider the “betting against beta” anomaly
recently reexamined by Frazzini and Pedersen (2011a,b). Frazzini and Pedersen document that low beta
stocks get higher average returns than they should, and high beta stocks get lower returns than they
should. Their interpretation is that many investors want more risk than the market portfolio provides
(half should, by the average investor theorem), yet leverage is costly to obtain. These investors buy highbeta stocks instead, driving up the prices of these stocks. “Let them buy options, and leveraged ETFs”
you might say, but Frazzini and Petersen show the same patterns in these vehicles.
This is a narrowly-held risk explanation. Arbitrageurs cannot help: Correcting market prices through
better risk sharing needs a mass of investors to change their portfolios and bear more risk. To bring
prices back to what they should be, we need low-cost vehicles to bring high-beta investments to the
half of the investing public who wants them.
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We have seen this before. Small stocks were the first big anomaly relative to the CAPM, generating (it
appeared) higher average returns than their betas justified. But it was very hard for individual investors
to hold a diversified portfolio of small stocks. Arbitrageurs could only do so much, because small stocks
move together, so a concentrated portfolio bears undiversifiable risk. Small stock funds were started,
which allowed a mass of investors to participate. Those funds fees and expenses now contributed to
revenue and measured GDP, in the way that the activities of individual investors holding small stocks did
not. But they allowed the risk of small stocks to be widely shared, and the small stock premium to
decline.
c. Multidimensional risk-sharing: A different view of markets and active management
The presence of dozens of “systematic” sources of risk, beyond the market, with substantial and timevarying premiums, has deep implications for asset management, no matter what the ultimate generalequilibrium source of these phenomena, in particular even if they result from time-varying
macroeconomic risk and not frictions or inefficiencies. After all, if tomatoes are expensive today, you
should put fewer of them in your salad. It doesn’t matter whether the sale comes from a “rational” bad
harvest, or an “irrational” bubble in the tomato futures market. Likewise, it behooves an investor to see
what risks are on sale today, no matter what their source, or have his manager do so.
The conventional disdain of management is rooted in the conventional view of the investment
environment, which predated these discoveries. This view describes one source of “systematic” risk,
accessible through passive investments: the market portfolio of risky assets. The investor understands
this opportunity, and knows how much market risk he wishes to take. Returns are independent over
time, so he does not often reconsider his “systematic” risk exposure. If he hires fee managers, their job
is to earn “alpha.” In turn, alpha is interpreted only as return available from exploiting “inefficiency,”
information the manager has that is not reflected in market prices, diversifiable across individual bets,
and winnings from zero-sum gambling with other active managers. In this conventional view, the
investor does not need to hedge the risks of job, business, outside income, or peculiar liability stream he
is trying to fund.
But we have learned that this view of the world is completely wrong. Standard mean-variance (alphabeta) portfolio advice is upended by the facts as they have emerged. Perhaps some of puzzling
investment practice might be understood as a rough and ready way of adapting to the world as it is.
In a time-varying world, long-term investment is quite different from short-term investment. As a simple
example, consider the riskless asset. A short-term investor holds a money-market fund as his riskless
asset, and stays away from long-term bonds. To a long-term investor, by contrast, a long-term indexed
bond is the “riskless” investment, exactly the opposite result, and money-market funds expose him to
interest-rate risk. The long-term investor does not care about temporary price fluctuations of long-term
bonds, as he knows the bond’s value is always the same at his horizon. Now to integrate this fact into
the conventional short-horizon perspective, we say that the long-term investor values long-term bonds
– despite their terrible one-year mean-variance properties, as a “state-variable hedging” asset.
Most investors also have jobs, businesses, or other non-marketeable income streams or fixed liabilities.
Such investors should buy assets hedge those streams, and to hedge state variables for those streams.
You want a portfolio that rises when there is bad news about your future income, before the bad future
incomes arrive. University endowments supporting tenured professors have a risky asset stream, a
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bond-like liability stream leveraged by tax-arbitrage borrowing, and an important tournament relative to
other universities in their objective functions (Goetzmann and Oster 2012). Pension funds have, well,
pensions.
In turn, this time-varying desire to hedge outside income and state variable risk are prime candidates for
economic explanations of the fact that equilibrium asset returns do not obey the static CAPM. If so, all
this dynamic trading represents dynamic, socially beneficial insurance.
Now, none of this is easy. Merton (1971) described hedging demands 40 years ago, but even with
thousands of following papers, academic portfolio theory really does not offer real-world advice. (See
Cochrane 2012 for a long exposition.)
Even to a one-period mean-variance investor, taking advantage of time-varying multidimensional risks
(being the insurance-writer) takes technical knowledge. Do you know how to write a CDS contract, get a
stock momentum strategy to work without drowning in transactions costs, take advantage of
temporarily high put option premiums in the Eurozone, or even reliably buy a “value” portfolio?
The nature and amount of multidimensional systematic risk one should take is much more nebulous and
difficult to assess than the traditional question, how much market risk one should take. Have you even
thought about whether you should be writing put options? Or maybe you should be buying them, as you
buy home insurance, despite the premium?
Well, if it’s not easy, portfolio problems like this might certainly benefit from professional and
specialized management, and such management ought to be able to charge a fee.
Hedge funds seem designed to serve this investment world. They can move to and from asset classes as
risk premiums change, and by using leverage and derivatives they can alter overall exposures quickly
without incurring the huge transactions cost of buying and selling large portfolios. (Why a portfolio of
hedge funds makes sense is less clear.)
But in this dynamic buying and selling of multiple dimensions of risk, I do not need to invoke
informational “inefficiency” at all, or violate the average investor theorem. Warren Buffett might write
a lot of put options (he is), responding to a higher premium, because Chicago is buying them (it is),
presumably responding to a risk analysis of the effect of another crash on its operations.
This radically different view of the investment environment, and portfolio formation in that
environment certainly explodes the traditional view that disparages active management. I do not claim
that current portfolio practice, and especially hiring many different high-fee hedge funds, is necessarily
an optimal response. But it isn’t necessarily as “naïve” or “agency conflicted” as it otherwise seems,
given we really have no concrete better advice to offer.
d. Marketing
In the quest to explain the persistence of active management and its fees, a second analogy seems
worth pursuing: marketing.
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Marketing and advertising have long been a puzzle to economists, Consumer Reports readers and
coupon-clippers everywhere. Why buy the brand name when the generic is just as good – often nearly
identical – and costs a lot less?
Theorem one of the frictionless theory of finance (the Modigilani-Miller theorem) says that the value of
marketing is zero. The value of a portfolio is the value of its ingredients. Yet the money-management
industry is essentially a marketing industry: They take the most generic and easily available ingredients
you can think of, put them in a package, wrap a nice label on it, and market like crazy. Yes, from this
point of view, it’s puzzling that people don’t buy the generic (Vanguard). It’s puzzling that they don’t buy
the pieces and assemble their own (etrade). It’s puzzling that they pay quite so much for the slight
differences in ingredients that the active managers or closed-end funds deliver. As it is puzzling that they
pay for Coke, Clorox, Bayer, or bottled water; that they shop at Macys not Target, Whole Foods not
Costco, and a hundred other brand names.
It’s not the time to digress into the “rationality” of the entire field of marketing and advertising. But
dismissing centuries worth of branding and advertising as simply “naïveté” and folly seems, well, naïve.
And perhaps by thinking of mutual fund management as an instance of this larger pattern, we may make
some progress to understanding how it actually works.
III. The value of information trading
Much trading, and active management, however, is clearly aimed at bringing information to the market,
not just better sharing time-varying multiple dimensions of risk or overcoming segmentation. Let us
reconsider the social value of that activity.
Aren’t all resources devoted to a zero-sum game ipso-facto socially wasted? Aren’t half of the people
who don’t index, by definition, deluded? Do we have to rely, as we must in defending the casino
industry, on an entertainment value for trading?
No. The social point of information trading is “price discovery.” If someone has a piece of information,
he buys on that information and his “price impact” makes prices reflect that information.
Thus, as French (2008) recognizes, there is a plausible argument here too that not enough social
resources are devoted to price discovery, since it is a public good:
In aggregate, active investors almost certainly improve the accuracy of financial prices. This, in
turn, improves society’s allocation of resources. Thus, my estimate of the cost of active investing
also measures society’s cost of price discovery.
I offer no evidence on whether society is buying too little or too much of this good. Price
discovery, however, is an externality—each active investor pays the full cost of his efforts but
captures only a tiny slice of the benefit—so there is no reason to think active investors purchase
the optimal amount of price discovery.
The common complaint “the financial crisis proves markets aren’t efficient” is at heart, paradoxically, a
complaint that there was not enough active information-based trading. “Efficiency” means that prices
incorporate available information. All a more “efficient” stock market or mortgage-backed security
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market could have done is to fall sooner. (It’s a complaint, not a proof – one can argue that markets
were efficient, failing only to be clairvoyant, as runs are by definition unpredictable. The word
“efficiency” is often misused by people who do not understand its definition. I once told a newspaper
reporter that I thought markets were pretty “efficient,” and he quoted me as saying markets are “selfregulating!”)
The literature on short-selling is revealing to this point. Actively-trading short sellers uncover far more
financial fraud than the SEC, whose performance in the Bernie Madoff case is more typical than you
might think. Some of the biggest and most uncontroversial alphas and “inefficiencies” – prices that do
not incorporate available information – occur when there is an impediment, technical or regulatory, to
the activities of these short sellers. Lamont (2004) finds 2.4% monthly alpha to a portfolio of shortselling constrained stocks, probably the clearest and largest clear informational “inefficiency” around
except for inside information. This is a concrete example of inadequate (because constrained) trading.
Greenwood and Scharfstein also explain this point well:
From a social benefit perspective, however, the critical question is not whether active
management leads to excess returns—it does not. [On average, in mutual funds.] Rather what
matters is whether the pursuit of excess returns produces socially valuable information.
So, the question is whether we want prices to be more efficient. Is this useful?
The social benefits from efficient markets are difficult to measure. One of the main benefits is
that firms can raise new capital at prices that accurately reflect their fundamental value, i.e, that
they can raise money in primary markets to fund real investments.
Without speculators evaluating Google’s plans and driving the price to stratospheric levels, Google could
not have issued stock to fund investments in, say, driverless cars. Certainly, this kind of investment
would not be supported by bank lending.
But,
Of course, much information discovery is oriented toward trading securities in secondary
markets, i.e., trading securities that already exist.
This is a good point. IPOs, venture capital, and private equity are important functions of finance, but
they do not depend on information trading in established markets.
Having an efficient secondary-market price if established firms want to issue additional equity and invest
is useful, however. Unlike Greenwood and Scharfstein, I see in the strong correlations between stock
prices and investment, over time (through the tech boom and bust of the 1990s and through the
financial crisis), and across industries (Google vs., say, GM), a validation of the Q theory of investment
(Cochrane (1991), (2011) Figure 10), so long as you don’t difference the data too much. To dismiss the
value of efficient markets because a few alternative regressions find that variables other than Q help to
predict investment – and in the absence of a compelling theory why investment should be disconnected
from asset markets, for the large, unconstrained, firms who regularly access those markets and account
for the bulk of investment – seems again to take a puzzle as fact a bit too quickly.
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But the whole cacophony of trading still seems like a lot of effort for this small goal. And, as Greenwood
and Scharfstein point out, it’s hard to see why we need high frequency trading
For example, a hedge fund may be willing to pay $20,000 to form a more accurate prediction of
a company’s earnings to be released in the next week… in an exchange economy without
production,… the $20,000 is a social loss because getting this information into prices one week
earlier is unlikely to lead to a more efficient allocation of real resources.
I.e., the firm is unlikely to issue equity during the week. This is an important example to think about.
Here, I think Greenwood and Scharfstein miss a second main function of asset markets: risk sharing.
Efficient markets have social value, even in an endowment economy. For example, if I own tree A, and
you own tree B, we want to sell each other shares of the trees in order to share risk. An inefficient
market will impede this process. You can increase utility without changing production, by changing the
allocation of production.
More generally, the attractiveness of stocks to fundamental investors – the ones who did fund the initial
public offering – depends on the stocks’ liquidity, the confidence that these investors can quickly sell
those stocks at the “right” price when they feel like exiting. The whole rationale for most securities
market regulation – even regulation that makes markets less efficient, such as the ban on insider trading
-- is precisely this idea that the retail investor should face a “fair” and liquid market is based on this idea.
And we all see the advantage of less volatile markets. Yet it is exactly the activities of traders, such as in
Greenwood and Scharfstein’s example, which minimize volatility. Any predictable price movement – any
violation of the random walk – adds volatility.
The view that trading is socially beneficial only if it directly finances “real” investment, if taken seriously,
would imply dramatic changes in asset markets. Most derivatives are clearly zero-sum, zero-net supply
bets. The dangerous idea that credit default swap trading should be banned except by holders of the
underlying security would follow. Political prediction markets, recently endorsed by perhaps the most
distinguished set of coauthors ever to write an economics article (Arrow et. al (2008)), ought to be
banned (as the CFTC just did).
Interestingly, markets dreamed up by economists to benefit risk sharing – such as Robert Shiller’s GDP
futures markets, or hurricane catastrophe options – do poorly. Liquidity for risk-sharing investors seems
to depend on the presence of high-frequency information traders.
Yet Greenwood and Scharfstein’s example is telling. To make it more vivid, suppose that the fund got
the earnings announcement 5 minutes before release. “Price impact” is nebulous, but in the efficientmarket extreme that it can buy all it wants, the firm could appropriate the entire increase in company
value – and more, in options markets – based on the information. In turn, it would be willing to expend
real resources covering almost all that value in order to get the information. Which clearly is a social
waste – having the price rise (if it does!) 5 minutes earlier is not worth expending the entire change in
value of the firm.
I conclude that information trading of this sort sits at the conflict of two externalities / public goods. On
the one hand, as French points out, “price impact” means that traders are not able to appropriate the
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full value of the information they bring, so there can be too few resources devoted to information
production (and digestion, which strikes me as far more important). On the other hand, as Greenwood
and Scharfstein point out, information is a non-rival good, and its exploitation in financial markets is a
tournament (first to use it gets all the benefit) so the theorem that profits you make equal the social
benefit of its production is false. It is indeed a waste of resources to bring information to the market a
few minutes early, when that information will be revealed for free a few minutes later. Whether we
have “too much” trading, too many resources devoted to finding information that somebody already
has in will be revealed in a few minutes, or “too little” trading, markets where prices go for long times
not reflecting important information, as many argued during the financial crisis, seems like a topic which
neither theory nor empirical work has answered with any sort of clarity.
b. The puzzle of information trading
The process by which trading brings information to markets is still a bit of a mystery -- or, better, an
active area of research on which we might be finally making fundamental progress. And we should
understand that process before pronouncing on the value of the resources it consumes, and even more
so before advocating regulations such as transactions taxes to reduce trading volume (or, just as likely,
transactions subsidies to increase it!)
The classic theory of finance predicts that information is perfectly reflected in prices, with no trading
volume. Every uninformed investor holds exactly the market index. He only buys and sells the entire
index, when he wants to save or consume. In part, this is his defense against being the negative-alpha
half of the average-investor theorem. Anyone offering to trade individual stocks must know something.
And if the “uninformed” investors would only behave this way, then informed investors could make no
money from their information. French’s public good analysis is perfect.
Suppose Apple is trading at $500 per share, but you know that the iphone 6 is going to be a great
product and make Apple worth $1000 per share. If you approach the index investor with an offer to buy
Apple at $600 per share, he answers “no, I only buy and sell the entire index at one time.” If you offer
$700, he answers “I don’t think you heard me. I only buy and sell the entire index.” You can keep trying,
bidding the price up all the way to an offer of $1000 per share, at which point you give up. The price
rises, reflecting your information, but no trade occurred. (This is a colloquial version of Milgrom and
Stokey’s (1982) “No Trade Theorem.”)
Prices reflect information with zero trading volume and zero profits for informed investors. Once again,
the classic theory of finance is dramatically at odds with the facts. Yet the facts are so durable that
“folly” seems hardly persuasive, and in any case a poor predictor of the fascinating patterns we see in
empirical work on volume and trading patterns.
The classic theory also ignores costs. If information traders cannot earn positive alpha, and, if producing
information and trading on it takes any time and resources, the information traders won’t bother, and
nobody is left to make prices reflect information in the first place. So, as Grossman and Stiglitz (1980)
wrote, informationally efficient markets are impossible. Markets must be just inefficient enough to
provide rewards for price discovery. But how? How do we overturn the no-trade theorem? Why are any
of us “passive” investors are willing to take the other side of the “active” investors and suffer negative
alphas?
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Models of information trading posit “liquidity traders,” who take positions in individual securities for
unspecified reasons. But who are they, really? Other models (Scheinkman and Xiong (2003) for example)
posit slightly-irrational dogmatic beliefs, to unwind the recursion by which if you make an offer to me, I
update my view of the asset’s value and refuse to trade. Then we can have markets with traders, each of
which does believe he’s smarter than average. Many trading models, such as Acharya and Pedersen
(2005) simply write down overlapping generations of agents without bequests who die every two days
or so, to force them to trade. All these assumptions are obviously convenient shortcuts for getting
trading into the model for other purposes, such as studying liquidity, but they are not really
fundamental descriptions of the trading and price-discovery process.
Yet the fact staring us in the face is that “price-discovery,” the process by which information becomes
embedded in market prices, in our world, uses a lot of trading volume, and a lot of time, effort and
resources (GDP).
The empirical literature offers many tantalizing glimpses. There is often a period after a news
announcement, of high price volatility and trading volume, in which markets seem to be fleshing out
what the news announcement actually means for the value of the security. For example, Lucca and
Moench (2012) Figure 6 show an enormous spike in stock-index trading volume and price volatility in
the hours just after the Federal Reserve announcements of scheduled Open Market Committee interestrate decisions. The information is perfectly public. But the process of the market digesting its meaning,
aggregating the opinions of its traders, and deciding what value of the stock index should be with the
new information, seems to need not just bidding, but actual shares to trade hands. (Banerjee and
Kremer (2010) and Kim and Verrecchia (1991) offer models in which “disagreement” about public
information leads to trading volume.) Perhaps the whole model of information, we all agree on the
deck of cards, just not knowing which one was picked, is wrong.
Securities such as “on the run” or benchmark bonds, where “price discovery” takes place have higher
prices than otherwise identical securities. Traders are willing to suffer lower average returns in order to
participate in the information-trading game, in much the same way as money holders suffer lower
returns for the transactions services money provides. (Cochrane (2003).)
The markets we see are set up, and exist, almost entirely to be markets for information trading. They
are not markets for securities. We could easily handle individual’s lifetime saving and dissaving needs,
and firms’ need to issue and retire equity, in much sleepier institutions such as a bank. Exchanges exist
to facilitate price discovery, and that discovery comes with a vast amount of trading. Options were
invented largely to facilitate information trading – highly leveraged positions without defaults. And they
have existed this way, for hundreds of years. Though we may not yet understand how it works, is the
existence of the NYSE and its volume of trading ipso-facto testament to human folly and naïveté? How
do folly and naïveté begin to explain the interesting empirical patterns?
Yes, we could each avoid being the negative alpha trader subsidizing this whole bit by indexing. It’s a bit
of a puzzle that we don’t. It’s a good thing we don’t, or there would be no traders making prices
efficient. And, before we deplore, it’s worth remembering just how crazy passive indexing sounds to any
market participant. “What,” they might respond, “would you walk in to a wine store and say `I can’t tell
good from bad, and the arbitrageurs are out in force. Just give me one of everything?’”
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c. High-frequency trading and market-making
As we think about the vast bulk of trading, and high-frequency trading in particular, however, I think
that Greenwood and Scharfstein’s insightful example, and the vast literature it represents, is
fundamentally misleading.
The amount of trading that is actually based on a well-understood, “fundamental,” piece of information
about a company’s cashflow is minuscule. Models in which an informed trader posesses a “signal” about
the value of a liquidating dividend just don’t describe the vast majority of trading. High frequency
traders do not make money by trading on earnings reports 20 milliseconds ahead of the market.
High frequency traders – and even most “low frequency” day and week traders -- look at patterns of
prices, volumes, and past trading activity, not signals about firm fundamentals. Their “information”
consists of something else. If you ask them, they say they are acting as “market makers,” “liquidity
providers,” making money off the bid-ask spread offered to uninformed “liquidity traders,” and trying
hard to stay out of the way of the few traders that do have real “fundamental” information. If you ask
their critics, they are artfully front-running demand from less sophisticated investors, removing
“liquidity” and worsening “price impact,” i.e. removing the economic rewards to genuine information
trading, worsening French’s “public good” problem and simply stealing from informed and liquidity
traders.
However we come to understand these issues, the social costs and benefits of high frequency trading
are clearly not at all related to the minor (as a fraction of GDP) resources devoted to them – the cost of
useless fiber-optic cable, co-located servers, and the time of smart programmers who could be
developing better iphone games. The social question for high-frequency trading is whether it screws up
markets, or whether it provides needed “market-making” services.
There really isn’t much evidence (or solid theory) as yet. Isolated events lead me to some suspicion of
“liquidity provision.” In the widely reported May 6 2010 “flash crash,” the S&P 500 fell 6% in a few
minutes after a large e-mini index sell order arrived, and promptly recovered in less than an hour. (See
Kirilenko, Kyle, Samadi, and Tuzun (2011) Figure 1. ) On July 19, 2012 Coke, McDonalds, IBM and Apple
saw price sawtooths: sharp rises exactly on each hour, reversed by the next hour. These were widely
attributed to an algorithm placing big orders exactly on the hour – and other algorithms not picking up
on the inefficient signal abundantly obvious to the human eye. (See Vigna and Lauricella (2012) for some
excellent graphs.) www.nanex.net/FlashCrash/OngoingResearch.html is a whole website devoted to
weird behavior in high-frequency markets. These are palpable inefficiencies, and suggest a market with
very little “liquidity provision,” not the opposite. Weller (2012) shows that “fundamental” orders pass
through chains of as many as 10 high frequency traders, and presents a model in which this chain is a
way to “provide liquidity.”
A “government failure” may be partly to blame. The regulators (SEC, CFTC) require that prices must
jump in discrete intervals – once 1/8 dollar, now 1 cent. They require that limit orders are fulfilled in
time order: if order A arrives before order B, order A must get filled completely and B gets nothing. But
regulators do not discretize time, as they discretize price. A need only get there a nanosecond before B
to get the entire order. (Rather than placing orders quickly, the ability to cancel limit orders that are in
the back of the line if execution starts to be “too fast” may be one of the advantages of very high speed.)
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These rules may have made sense in the era of human traders, and came unglued with electronic
trading.
The incentive to spend too much money on speed in this game is obvious. As is a solution (if my hunch
proves correct by more careful theory and empirical work): Suppose that an exchange operated on a
discrete clock, as a computer does. It could run a once-per-second, or even once-per-minute, or onceper-hour matching process. Within the time interval, limit orders accumulate. They are not shown, so
that responding to the order book does not become the new game. Then orders are matched once per
second, with all orders received during the second treated equally. If there are more buy than sell at the
crossing price, orders are filled proportionally.
Such an exchange would eliminate high frequency trading. Now there would be no need to act faster
than a second. Would it work better, and not have other problems? Would exchanges choose such
systems if they were allowed to? Is there a force (the powerful influence of high-speed traders) that
would keep exchanges from adopting such systems voluntarily, so it would have to be imposed by
regulation? The Taiwan stock exchange already matches limit orders once every 90 seconds. (Barber,
Lee, Liu, and Odean (2009).) Is its performance atrociously worse? These are all good questions.
IV. Housing, consumer credit, and the size of regulated finance
The facts revolving around the size of housing finance seem much easier to digest. The big increase
came in fees associated with residential loan origination and refinancing.
Once again, much of this increase seems easily digested as the response to an increase in demand. The
increase in demand – the housing boom – may indeed not have been “socially optimal.” (!) Here,
Greenwood and Scharfstein echo many other critics of government policy for stoking the housing boom:
“…the U.S. tax code – mainly through the mortgage interest deduction – already biases households
towards investments in housing over other types of investments. Making mortgage credit cheaper and
more available may have just exacerbated this bias.” Add low interest rates, the community
reinvestment act, Fannie and Freddie, and the whole sordid cast of characters.
Still, should we fault an industry for reacting to an increase in demand? How much excess social size of
finance here is fundamentally a “government failure?”
The large fees collected for refinancing mortgages (rather than originating and securitizing them) are a
bit more puzzling. US mortgages are strangely complicated, and quite different from mortgages around
the world. We feature fixed-rate mortgages with no prepayment penalty, and a complex refinancing
option that requires reassessment of the property, fees, points, and therefore consumers to solve a
complex option-exercise problem. We could surely do things more simply. But not to digress too much,
collecting fees when interest rates decline or consumers exercise the option to lower housing equity is
not GDP, (except to the extent that the fees represent time required to fill out endless forms), it’s simply
collecting on the complex terms of an option contract.
Now, that’s not the whole story, as there was a lot of financial innovation surrounding mortgage
finance, some of which notoriously exploded. “We raise concerns about the… fragility of the shadow
banking system that facilitated this expansion.” Me too. And once again, fragility is the issue, not share
of GDP.
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A concrete example may help. A mortgage-backed security is a pool of mortgages. Suppose that such
securities were bundled together into mutual funds, held at floating value or exchange-traded, just like
equities, in your and my retirement accounts and our endowments’ investments. This structure would
be a terrific financial innovation. Though mortgage-backed securities are a bit opaque, they are nowhere
near as opaque as the entire balance sheet of, say, Citigroup. So, the monitoring and information
functions we ask investors to play are much easier for a pool of mortgages than for Citigroup equity.
Furthermore, such a structure would be immune to runs, bankruptices, needs for bailouts and so forth,
just as equities are. The fees required to fill out the mortgage-backed security paperwork vs. the costs of
bank paperwork are a tiny issue.
Now, this is not what fell apart in the financial crisis. Mortgage-backed securities and their “tranches”
were held, not by floating-NAV mutual funds, but in “special purpose vehicles,” funded by rolling over
very short-term debt. This structure looks like a traditional bank, whose assets are mortgages and whose
liabilities are short-term debt, bank deposits. With a big exception: where is the equity, which is
supposed to bear losses in the event the assets don’t work out so well?
The answer is, that the special purpose vehicles also had an off-balance-sheet guarantee from
sponsoring banks. So the banks really were holding credit risk after all. But regulations did not place
capital requirements on off-balance-sheet guarantees. So one function of the whole “shadow bank” was
to create an actual “bank,” but evade capital requirements.
Whether or not we spent a bit more or less of GDP filling out forms and paying fees for these structures
is clearly the least of its problems. The shadow bank was prone to a textbook systemic run, which is
what happened.
Now, what category of problem is this? Is it an externality, public good, asymmetric information or other
“market failure?” No, this seems like a clear case of “government failure,” unintended consequences of
poorly structured regulation. A question for another day is whether multiplying by a factor of 10 the size
of the regulatory structure – at considerable cost in resources – will prevent or exacerbate this problem.
At least we know where the problem lies.

V. Runs, “shadow banking,” and the size of transactions finance.
The mention of “shadow banking” brings up a long literature on the “size of finance” that has not been
mentioned yet. The issues go by the words “welfare costs of inflation,” or “optimum quantity of
money,” but the central issue is the same.
As captured in the Baumol-Tobin model, we economize on money holdings by making lots of trips to the
bank. But those trips are a waste of social resources. If money paid interest, or if the nominal interest
rate were zero, we could avoid them all, along with the bank employees and ATM machines that service
those trips. Robert Lucas (2000) put the point well:
In a monetary economy, it is in everyone's private interest to try to get someone else to hold
non-interest-bearing cash and reserves. But someone has to hold it all, so all of these efforts
must simply cancel out. All of us spend several hours per year in this effort, and we employ
thousands of talented and highly-trained people to help us. These person-hours are simply
thrown away, wasted on a task that should not have to be performed at all.
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High interest rate (high inflation) countries spend notoriously large resources on money changing and
banking services in an effort to reduce interest costs.
Lucas (2000) approaches the question, not by adding up estimates of the services used to avoid holding
money as we have, but by calculating the area under the M1 demand curve. He concludes that “the gain
from reducing the annual inflation rate from 10 percent to zero is equivalent to an increase in real
income of slightly less than one percent.” “Finance” under a 10 percent inflation rate is “too big” by 1%
of GDP, from this clear distortion.
Lucas did not go further to estimate the benefits of reducing the nominal interest rate to zero, as when
he wrote there was not much data from this regime. Depending on the rate of increase of money
demand as interest rates go to zero, the area under the demand curve can be enormous. The fact that
banks have increased excess reserves from about $6 billion to about $2 trillion as interest rates have
fallen essentially to zero suggests that large welfare costs may have been the case.
In this context, part of the function of the “shadow banking system,” special-purpose vehicles, auctionrate securities, overnight repurchase agreements, or money market funds with risky assets (Reserve
fund’s large Lehman holdings), like that of the old-fashioned banking system which created deposits,
was that its liabilities were, to investors, cash-alternative assets – fixed value, first-come-first-serve
accounts, paying some interest greater than zero. Rather than focus on its assets, mortages or
mortgage-backed securities, perhaps we should focus on the optimal size, social benefits and costs of
these liabilities.
Shadow-banking securities allow investors to avoid the needless interest costs of holding money, which
is socially useful. But there is a better way to achieve the same outcome: a zero nominal rate, or money
that pays interest. Relative to that benchmark, the costs of setting up the shadow banking system, for
the purpose of providing interest-paying money, are wasted. More importantly, shadow-banking assets
are prone to runs, which is an order of magnitude larger social cost.
In any case, following the 2007-2008 financial crisis, and perhaps more importantly the collapse of shortterm interest rates to zero and the innovation that bank reserves pay interest, this form of “shadow
banking” has essentially ceased to exist. RIP.
To drive home this point (and to complain about any analysis of the size of finance that stops in 2007),
here are two graphs representing the size of the “shadow banking system,” culled from other papers.
From Adrian and Ashcraft (2012, p. 24), the size of the securitized debt market (whose demise I regret –
the problem is not securitizing debt but funding that asset with run-prone short-term liabilities)
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And from Gorton and Metrick (2012), a different slice of securitized debt markets:

Furthermore, we could easily insure that the unstable parts of “shadow banking” do not come back. We
can live the Friedman optimal quantity of money. The Fed can continue to pay market rates on reserves,
even as interest rates rise. The Treasury can expand its plan to issue floating-rate debt, to issue floatingrate, fixed-value debt. This debt works like a money market fund: it has a constant redemption value of
1.00, interest is set on a floating basis, perhaps monthly.
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Our economy can be costlessly satiated in liquidity. No resources at all need to be directed to
economizing on the use of liquid assets, no resources at all need to be directed to the creation of private
substitutes for interest-paying government money. The remaining interest cost of money applies only to
actual cash, most of which is held overseas or illegally anyway. (US currency outstanding is about $1
trillion, which divided by 300 million is $3,300 per person, and 75% of which is $100 bills. What’s in your
wallet?) And no resources need to be devoted to trying to stop, regulate, or clean up after, the runs
which shadow-banking assets are prone to.
There will still be an incentive to try to issue “money-like” securities at slightly higher yield, by investing
in riskier securities. Such securities would still be fragile and run-prone, which is a clear market failure.
Once the economy is satiated in liquidity, the need to provide liquid assets need no longer restrain
regulators from insisting that any intermediary must offer investments at floating value, and thus
immune to runs. Banks do not even need to be allowed to issue deposits to fund mortgages, and can be
required to issue arbitrary amounts of equity or long-term debt instead. The run-prone nature of the
financial system – surely its largest cost – can easily be solved.
The emerging actual future, under Dodd-Frank, is a very highly regulated banking and shadow banking
system, with a great deal of regulatory protection for incumbents. After all, too big to fail is too big to
compete. The Fed is planning to reduce the interest rate on reserves, and the Treasury is not planning to
issue fixed-value debt, so the shadow-banking system is likely to reemerge. This structure seems unlikely
to produce much of an increase in efficiency – decline in fees and costs-- necessary to transfer an
investor’s savings to a borrower’s investment. Whether it solves the “fragility” issue, especially in the
era of looming sovereign debt crises, is a matter for another day.
VI. Concluding remarks
Greenwood and Scharfstein’s big picture is illuminating. The size of finance increased, at least through
2007, because fee income for refinancing, issuing, and securitizing mortgages rose; and because people
moved assets to professional management; asset values increased, leading to greater fee income to
those businesses. Compensation to employees in short supply – managers – increased, though
compensation to others – janitors, secretaries – did not. Fee schedules themselves declined a bit.
To an economist, these facts scream “demand shifted out.” Some of the reasons for that demand shift
are clearly government policy to promote the housing boom. Some of it is “government failure,”
financial engineering to avoid ill-conceived regulations. Some of it – the part related to high valuation
multiplied by percentage fees – is temporary. Another part – the part related to the creation of private
money-substitutes – was a social waste, has declined in the zero-interest rate era, and does not need to
come back. The latter can give us a less fragile financial system, which is arguably an order of magnitude
larger social problem than its size.
The persistence of very active management, and very high fees, paid by sophisticated institutional
investors, such as nonprofit endowments, sovereign wealth funds, high-wealth individuals, family
offices, and many pension funds, remains a puzzle. To some extent, as I have outlined, this pattern may
reflect the dynamic and multidimensional character of asset-market risk and risk premiums. To some
extent, this puzzle also goes hand in hand with the puzzle why price discovery seems to require so much
active trading. It is possible that there are far too few resources devoted to price discovery and market
stabilization, i.e. pools of cash held out to pounce when there are fire sales. It is possible that there are
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too few resources devoted to matching the risk-bearing capacities of sophisticated investors with
important outside income or liability streams to the multidimensional time-varying bazaar of risks
offered in today’s financial markets.
Surveying our understanding of these issues, it is clearly far too early to make pronouncements such as
“There is likely too much high-cost, active asset management,” or “society would be better off if the cost
of this management could be reduced,“ with the not-so-subtle implication ( “Could be?” By whom I
wonder?) that resources devoted to greater regulation (by no less naïve people with much larger agency
problems and institutional constraints) will improve matters.
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