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ABSTRACT

The core banking activities of extending and monitoring loans and issuing low yieldingeshort
liabilities are functionally similar to investing in high quality cteatid maturity spread trad&sded

with shorttermbrokerage loans in the capital markéfte find that the unlevered return on assets for the
US aggregate banking sector laagraged 2.7% per yeaver 19992015, while similar exposures
sourced pasegely in the capital market earn 3.7% per y&anksthat underperform their size and asset
risk matched peers tenduse higher leverage to increase their return on edtliystock market

rewarcds these bankwith high valuations.
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The economi@ctivities of banks are widely viewed to $gecial relative to other areas
of the capital markeBanks invest ingecialized knowledge (Leland and Pyle (1977)) and
monitoring technologies (Diamond (1984)) to overcome the difficulties of credit provision to a
large nunber of heterogeneous borrowerfese activities are fundgaimarily through
deposits, which areelieved to provide a funding advantage relative to alternative forms of
shortterm borrowinge.g.Gorton and Bnnacch(1990), Diamond and Rajan (20@001).
Practitiorer explanations of bank leverageoices are difficulto reconcile with standard
tradeoff theories of capital structumad the pricing of systematic risgsdmati, DeMarzo,
Hellwig, and Pfleideref2013)) suggesting that managers view thetuss to be optimizing over
real world frictions outside of these neoclassical modietsher confirming the perceived
specialness of banks

The essence of bankso6 s pexecutavarioes$osnsofs t hat
maturity spread tradesvolving illiquidity and highquality credit riskmore efficiently than
others using less specialized technolodiéss paper investigateéke possibility thabanks are
no longer special relative to capital markatsl that thevidespread belief that thieare special
leads tahefunctional inefficiency of banking

We evaluateghe performance of the aggregate banking sector frorutiotional
perspectivef capital marketgMerton and Bodie (1993, 1995hd the law of one priceVe
assumehat he economi@xposures inherent in the core activities of banks can be sourced
passively in the capital market. Similar exposures should be priced similarly, such that our
passive exposures can be viewed as capital market based opportunitgpesiization may
lead bankso require higher returns due tineir concentrated exposures (Merton (1987)) and

allow banks to earn economic rents, such that bank returns, net of costs, should be at least as



large as their closest capital market substités also explore how these passive exposures can
be further levered through common brokerage loans and margin accounts to evaluate the
performance of bank equity.

We find that the aggregatalueweightedbanking sector significantly underperforms its
closet capital markedubstitutesThe unlevered afteiax return on bank assets earn 2.7% per
yearover the period 1992015. A passive portim constructed from low cost index fundad
conservatively matched in terms of maturity and crediteans 3.7%ver year over this same
period.The loan poibn of the aggregate asset portfolio outperforms its capital market
benchmark by 1.5% per year, before costs, while the securities portionas#tgortfolio
barely keeps pace thiits capital market substitute, before costs. In addition, to the high
operatingcosts of the banking sectamyesiment income earned through a bank is tax
disadvantaged relative to passoughinvestment vehiclesuch as mutual funds.

Themeanreturn onour equityreplicating portfolio is three timdsgher tharthe equity
return on actual b&s (25% versus 6%MWe creatdanklike equity with leveragef 14x
(matching leverage of the aggregate banking sestomced from the capital markeith a small
funding disadvantag@-ecderalfunds rate)An equity replicating portfolio that uses leverage of
just 5x and paythe actualfinancing terms available telatively smalinvestorghrough a
brokerage loaearns 8% per year with zemwarketbeta and lower volatility than the actual bank
equity portfolio. Importantly, the wedge between the Shaape of aftertax bank assetnd the
Sharpe ratio of bank equity much larger than the wedge for the replicating kesdets and
equity, suggesting thatankequity investos experiencea funding disadvantageelative to what

is available in the capital market.



The evidence of significant underperformance of the banking deatws against the
notion that bank behavior reflects optimization over market frictions outside of the standard
financeframework,and calls into qué®n many practitioner explanations of bank behavior.
Admati, DeMarzo, Hellwig, and Pfleideré&2013a) highlight the fallacyinmanp er cei ved fib «
p r a c tfroncthee parspective of standard theodes express concern thanks exploit their
privileged access to deposit insurance to capture private benefits while creating large social
costs.In addition, we propose thatamy o f t h e s emafiréflect afailupe toaetyt i c e s 0
uponappropriateopportunity cost®f capital due tanisplaced beliefskut systematic risks and
leverageshared by bank practitioners and those pricing their stocks, leading to significant private
costs tarisk-bearing capital provider€onsequently, bank performance and bank equity
performance could be improvég adoptingnany ofthe presdptions of the standard theoip,
addition to limiting the extemlities associated wittinancially distressed banks.

We find that the stock market essentially values banks based on return on equity (ROE).
The R2 from a univariate @sssectional regression of pogisis average valuation multiples on
average quarterly ROE is nearly 0.7. A decomposition of ROE into unlevertakdROA,
borrowing costs, and leverage reveals that while there is some variation in ROE related to asset
profitability, the bulk of its variation is due to leverage and thus a majority of the variation in
valuation multiples is due to higher leverage leading to higher ROE. This evidence strongly
supports practitioner claims that the stock market rewards ¢heflsverage.

Interpreting these cross sectional regressions in the light of the evidence of aggregate
underperformance highlights t helhemstoohgaelational t o
between valuation multiples and leverggedepositas a share of assetan easily be

interpreted as evidence that deposits provide an important funding advantage for banks over the



capital marketf one assunesthat the stock market is efficieidowever, informed with the
evidence thathe aggregate b#ing sector reliably underperforms capital market alternatiiies,
variation in valuation multiples appsamplausiblylarge relative to thactualvariation in bank
specialnessThus, one is inclined to interpret the stock market valuation rule ag inefficient,
perhaps encouraging some banks to distort their operating policies to garner relatively high
market valuations.

Since the stocknarketvalues bankeverage, less pfitablebanks have an incentive
increase their leverage in ordergarner a higher stock market valuation. Indeeeifind a
strongtendency fobanks with negative ris&djusted return® userelatively high leverage
Moreover higherleverageinduced ROE, despite poor asset performaomeamandselatively
high valuaibn multiples.Variation in the realized risks of bank assets during the 2008 crisis is
predictable with prerisis ratios of riskveighted assets to assets and leverage. Consequently,
realized equity risks and returns are predictable with these samereseasd dominate the
explanatory power of market equity beta

We find that he bankswith the riskiest equity, as measured by the ratio of RWA / Tier 1,
tend to issue equity at low prices. Thighlights the fallacy of choosinggh leverageto reduce
the equity cost of capitaBoth in theoryand reality the use ohigh leveragdy banks that also
chooseelatively high asset riskends tdforce equityisstance inpoor economic states when the
cost of equity capital isxpected to heand actuallys, expensiveThis alsohighlights an
important distinction between the implicit cost of capital measured in normal market
environments and the actual cost of capital measured at the time of issuance.

Finally, wedemonstrat¢hat an investor armed with thesights about risk from the

standard theorythe evidence from the functional perspecb¥eapital marketsand the



willingness to believe that the stock market pgisanksinefficiently, would find large

predictable riskadjusted returns. Specifitglthe returns to an investment strategy that shorts
banks that appear to be using leverage to compensate for underperforming assets to obtain high
valuation multiples and buys bank stocks with low valuation multiples despite relatively strong
asset perfonance and low leverage earns reliably positive excess returns with essentially no
market exposure, averaging 10% annually over the sample period.

This paper is organized as follows. Section 1 describes the data. Section 2 presents
evidenceon the specialess of banks from the function perspective of capital markets by
assessing aggregate bank performance relative to close capital market sulistittitas.3
investigates thetock market valuation of banks and the potential for inefficient operating
policies to garner high market valuatioB&ction 4 discusses thebustness of the analyses and
the interpretations, especially regarding the role of large banks and&kation 5 concludes the

paper.

|. Data Description

The primary data for this study cenfrom Federal Reserve form FRIC. This is a
guarterly report collected by the Federal Reserve to assess and monitor the financial condition of
bank holding companies (BHCs), and is equivalent to the Call Report for commercial banks.
Reporting requiremnts for form FR Y9C are related to asset size and have changed over
time. Specifically, in March 2006, the asséte reporting requirement was increased from
$150M to $500M, and in March 201ibwas increased from $500M to $1B. To create a more
consisent sample over our time period, veguire banks to have asseixeeding a size cutoff

rule defined as follows: $1B in March 2015 deflated at the quarterly rate of 1.5%. Additionally,



we restrict the sample to US banks with deposits equaling at leasif288%etsThis results in

an average quarterly sample sizaearly600 BHCsthat is roughly constant through time.
Despite the sizbased sample restrictions, the resulting sample is heavily tilted towards

small banksThe majority of the banks arerée orders of magnitude smaller than the largest

three banksThe following exhibit shows the size distributiohthe bank sample with categories

based on averade asset values measured over 2Q0405.

Exhibit A: Size Distribution of US Bank Holding Gompanies
Based on Average Quarterly Assets (2002005).

Size Category Count Mear Min Max Shart
Small 499 1,310,17¢ 528,47: 5,017,25( 9%
Medium 72 13,643,26! 5,088,49¢ 46,675,00! 13%
Large 14 152,525,89. 49,987,501 478,875,001 29%
Mega 3 1,224,125,00 1,083,625,00 1,455,000,00 49%

Some analysef®cus on the subset of bank holdic@mpanies with publicly traded stock.
These analysasake use of stock return and market capitalization fdata the Center for
Research in Security Prices (CRS&(ditionally, we use monthly returns on the valeighted
stock market and the omeonthUS Treasury bill, as calculated by Ken Frenthe Federal
Reserve provides a table for linking the bank regulatory data with CRSP.

We characterize the activities of US bank holding companies by their financial
statements. Table 1 reports various balat@®t and income statement variables for the
aggregate banking sector, averaged over the period 2004 through 2005. This snapshot is fairly
representative of the full sample asset and liability mix as the aggregate balance sheet

composition is quite stabtarough time, and fairly representative of the-prisis income



statements. Given the extreme variation in bank size, we summarize these statistics separately for
each of the four size categories defined earlier.

Deposit accounts fund nearly 50% of taegest bank holding companies and 78% for the
typical small bank. Deposits fund slightly more than loans on average. Thebangdgaverage
loan balance is 42% of assets, and the small bank average is 68%. Regardless of size, banks
allocate roughly 30% dheir assets to securities, including both cash and repurchase
agreements. The largest banks also allocate 17% to trading assets and 11% to other
uncategorized assets, while small banks have negligible trading and other assets. Larger banks
issue more noweposit liabilities than small banks and tend to maintain lower Tier 1 capital
ratios, and thus higher leverage ratios. Small banks have leverage ratios averaging 11.7x, while
the largest banks have leverage of 18x.

Despite the meaningful differences irsasand liability mix across banks of different
size, the average unlevered afi@x profitability is quite similar across size categories, averaging
about 75 basis points per quarter. Over this period, thenam¢h US Treasury bill rate averages
50 bass points, highlighting the low profit margin of the banking business. We calculate the
guarterly unlevered return on assets (ROA) as net income plus interest expense, divided by
assets. These unlevered profits are net of taxes, so the tax advantagdesenage is included
in this measure. This measure of wunlevered RO
capital providers, namely, depohiblders, debt holders, and equity investors. Thegxe
unlevered ROA, calculated by adding back targsrages 83 basis points per quarter. The
wedge between the ptax and aftetax ROA implies an effective tax rate of around 13.5%.

The funding advantage is meant to capture the benefit that banks accrue by being able to

borrow below the riskfree ratertsugh their deposit franchise. We define the notion of an



effective bank riskfree rates the weighted sum of the deposit rate, the gbort liabilities rate,

and onemonth LIBOR. The deposit rate is calculated from interest expense on deposits, scaled
by deposits. The rate on naleposit shorterm liabilities is calculated similarly. Deposits and

other shorterm liabilities average about 75% of total assets, so the remaining roughly 25% is
assumed to be fundedldBOR. The riskfree rate is defined e one month US Treasury bill

return. The difference between the anenth US Treasury bill (our definition of the riskfree

rate) and the effective bank riskfree rate is the return on the funding advantage, with the product
of this spread and assets eg@nting the dollar value of the funding advantage. Another version

of this calculation uses the difference between tigeds US Treasury rate (UST) and the
effective bank riskfree rate, recognizing tha
effectively much longer term than their demandability allows. The funding advantage relative to
5-year UST averages about 50 basis points per quarter and is slightly smaller for the largest
banks due to their lower deposit shares of total capital. When measlatacerto the onenonth

UST, the funding advantage ranges from 7 to 10 basis points for all but the largest banks, and
due to the relatively small deposit shares in the capital structure oftmaegs, the funding

advantage for the largest banks is slighegative. It is important to note that these figures are
grossof the required expenses to maintain the deposit franchises that allow for these low
borrowing rates.

The return on loans is calculated as the sum of interest income on loans less rovision
for loan losses, divided by the loan amount on the balance sheet. The return on securities is
calculated as interest income on securities plus gains (losses) on securities, divided by the
securities amount on the balance sheet. The return on traditgiagsdculated as the net

revenue on trading assets divided by the trading asset balance.



Loans are typically reported eost net of a provision for expected los3&$en held to
maturity, securities are reported at cq2B% of all securities during0042005), otherwise at
fair value. Trading assetsereported at fair valud=or all banks, the operating expenses
required to generate tlggossreturns on actively managed loans, securities, trading assets, and
deposits are large, averagirggighly 80 basis points per quarter when scaled by assets.
Additionally, banks are able to charge various fees associated with transactions and deposit
accounts. Fees, measured as-mb@rest income divided by assets, are generally increasing in
bank sizealthough slightly lower for the megaanks than for the large banks. Large banks earn
86 basis points per quarter in fees, while the smallest banks average 29 basis points per quarter.
We also report the net of fees and costs scaled by assets, which arealyze in the next
section.

The quarterly return on equity (ROE), calculated as net income divided by Tier 1 capital,
is increasing across bank size categories. Given that the unlevered profitability is constant across
size categories, the relation Wween ROE and size appears to be driven by leverage. Finally, the
ratio of Tier 1 to RWA falls across size categories, suggesting that equity risk is increasing

across size categories.

Il . Aggregate Bank Performance

A. Mapping Bank Activities into Risk Exqpoes

Thebasic premise being investigated is how spdimaaksarerelative to capital markets,
which requires a mapping of the core banking activities into their closest capital market
substitutesTheuseof shortterm liabilities used to fund longéerm investments, known as

maturity transformation, is a key exposure of bailsss ent i al | 'y al | of the



embed this exposufBegenau, Piazzesi, and Schneider (20I8)§ securities component of the
asset portfolio is a relatively puferm of amaturityspread tradeas these investments are
primarily guaranteed by the US governmehereby virtually free of default riskThe loan
portfolio combines some credit risk and illiquidity to the maturity spread trade.

Over the period 1998015, the weighted average maturity of the aggregate security
portfolio held by US bank holding companies averaged just over 8 years, while the loan portfolio
averaged just under 3.5 years. Exhibit B shows the maturity distribution for both securities and
loans.In addition to securities, banks hold cash and Federal funds, which are essentially zero

maturity. The weighted average maturity of securities plus cash equivalents is around 5 years.

Exhibit B: Portfolio Maturity Distribution of US Bank Holding Companies

Maturity Maturity

Category in Years Securitie! Loans
<3M 0.13 9% 47%
3M-1Y 0.63 6% 7%
1-3Y 2.00 14% 13%
3-5Y 4.00 13% 12%
5-15Y 10.00 28% 11%
>15Y 15.00 30% 10%
Weighted Averag®aturity 8.15 344

Interest rates declined steadily over this sample period, such that maturity spread trades
performed wellOne might be concerned that banks hedge their interest rate risk, thus partially
undoing their maturity transformation. However, Begenau,zeégizand Schneider (2015)) show
that banks do not hedge the interest rate risk exposure on their balance sheets in our sample
period. In fact, the aggregate net interest rate derivative exposure mimics a maturity spread trade,
increasing in value whenmtr est r ates fall . Banksd derivatiyv

of their trading assets, which appear to functionally source a maturity spread trade from the
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capital mar ket s. For this reason, we ribee nc hmar

position.

Consequently, eeasonablé®enchmark for the aggregate securities portfolio is the
Vanguard shofterm US Treasury (UST) fund §fSX), which has an average maturégound3
years.This fund invests in shoterm debt issued directly frothe US Government in the form
of Treasury bills and notemd is managed for a fee of 20 basis points per Yaartop left
panel inFigure 1 displays the aggregate US bank holding company securities portfolio
compounded return, plotted against the Vangsaiortterm UST portfolio from 1998Q4 to
2016Q1. Theompoundedeturn patterns are highly similar, consistent with the notion that
banks passively source these exposures from the capital maekéicus on compounded
returns because the bank returradate highly smoothed. The accounting for bank securities
allows for many of these to be valued at cost until maturity (fmldaturity accounting Fair
market pricing of these securitigsplies that banks are underperforming on this allocation since
this investment income is taxed at the corporate level before being available to capital providers,
while these same holdings held in a mutual fund are not taxed before being available to
investors.

The top right panel of Figure 1 display® aggregate bank loan portfolio compounded
return, plotted against the Vanguard stierminvestment gradd@) corporate bond portfolio
(VESTX) over the same perio@his indexfund is designed tprovide investors with exposure

to high and medium quality sheirm credithrough investments in corporate and US
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Government bondand pools of consumer loans, managed at a fee of 20 basis points per year

Theaggregate banloan portblio return isgrossof the expenses required to actively screen and

monitor the credit exposuré/e choose the sherérm IG corporate bond portfolio primarily to

match the credit risk of the | oan pototfoli o.

BBB-rated bonds, which are I Consistent with this notion of risk, we find that the average

loan loss rate during the financial crisis of 2008, for the aggregate loan portfolio is 8%, which

mat ches the corporate b oWeadefihedoarslosseads eotalloanpor t ed

chargeoffs (bhck4635) net of total recoveries (bhck4605), converting the data froroyeate

into quarterly observations. The value weighted loan loss rate is 7.83% during the crisis period

from 2008Q2 to 2011Q4. Tolcalate that rate, we divide the sum of loan losses over that period

by the crossectional sum over each banks' average loan balance. Fhagmsdoanloss rate

was 2.26%. The equaleighted loan loss rate is 83 bps pre crisis and 4% during the crisis.
Banks should have an fAedgeo in their | oan

addition, the somewhat restricted tradability of bank loans is likely to also require an illiquidity

premium since the corporate bonds are more liquid than theldmamkAs expected, the

aggregate bank loan portfolpeerforms well relative to the passieapital market benchmark,

gross of expenses and taxes.

1 Alternative versions of both of the index funds are introduced during our sample with lower management fees of
just 10 basis points per year. We do not use these lower cost funds, but this highlights the improving effieiency ov
time in sourcing these exposures from the capital market.

2The instructions for schedule HR (regulatory capital) in the FR-9C provide guidelines on how to map risk

weights into rating categories. A 20% risk weight stands for an AAA or AA ratiB@%arisk weight for an AA

rating, and a 100% risk weight for a BBB rating. A balance sheet position with a risk weight of 200% is mapped into
B rated loans but not broken out. It is multiplied by two and reported in the 100%.
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The demand for the mondike claims offered by deposits allows banks to borrow below
thecapital market costreating arossfunding advantage. We are unable to isolate the
operating expenses incurred in the management of the deposit franchise, but document that the
total operating costs, presumably allocated mostly between managing deposits and the loan
portol i o, average 80 basis points per quarter.
advantage represents a cost of capital benefit, to potentially be passed along in the form of lower
prices on loans in the presence of high bank competition, to be cabyubedk management
(and labor), or to be earned as excess compensation by tieaiskg capital provider&ince
deposits bear no risk, this activity increases thebyesking burden of other claims. The bottom
left panel of Figure 1 plots the quattebank effective riskfree rate along with the quarterly
average Federalinds rate. Most brokerage loans offered to investors with margin accounts are
tied to the Federdlinds rateThe Federal funds rate averages 46 basis points above the one
month US Teasury bill rate annually over the period 1999 through 2015. We also consider the
consequences of an additional funding friction by adding 25 basis points to the Federal funds
rate, typical of the standard brokerage loan offeredlagively smallmarginaccount holder3.
In the precrisis period, banks face a lower effective stierin borrowing rate than the capital
market offers, but this reverses in the pastis period.

Finally, the bottom right panel of Figure 1 plots the quarterly aggregate fesask§on
interest income) less operating costs faerest expenses), measured relative to aggregate bank

assets. While the specialized activities of banks allow them to charge extra fees for transactions

3 For example, the interestteacharged on margin loan balances at Interactive Brokers for loans exceeding $3
million is Federal funds plus 0.25%itps://www.interactivebrokers.com/en/index.php?f=1595
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and services, the costs of offering the unigaek activities are substantial. Operating expenses
average over 3% of assets per year, and average 30 basis points per quarter when netted with fee
income.Since the passive benchmarks sourced from the capital market are all measured net of

fees, the redual fees less costs are zero.

B. A Passive Portfolito Replicate the Risks of Bank Assets

Banks engage in active and costly forms of financial intermediation. Alestion is

whether these activities generate enough compensation to justify the cbatkarhey incur.

We approach this question with the observation thasipe exposures to high quality credit and

to the maturity spread between longem securities and shetgrm securities can be accessed
directly in the capital market. Leveragedpesures can also be directly accessed via brokerage
loans.Consequently, we construct a simple passive portfolio of mutual funds to replicate the
aggregate bank asset portfolio and lever this portfolio via a brokerage account to replicate the
aggregate b equity portfolio. We can then assess the risks of themaiked replicating

portfolio and compare the risk and return properties to the return properties of actual bank asset
and equity.

Specifically, we construct a passive basseteplicating potfolio comprised of 50%
invested in the Vanguard shderm investment grade corporate bond fund (VFSTX) and 50%
invested in the Vanguard shderm US Treasury securities fund (VFISXhe 50% allocation
to shortterm IG credit is determined by the aggatgloanto-asset ratio of roughly 50%. The
remaining 50% allocation to shedrm UST securities reflects our chotoeconservatively
benchmark the somewhat longerm bank securities portfolio (30%), trading assets (10%), and

unclassified assets (10%)s will be shown, inferences will be robust to the mix between these
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two exposures. Moreover, passive capital market benchmarks with additional maturity risk earn
higher returns than our chosen benchmarks over this sample, emphasizing the conservative
naure of our benchmark®Ve rebalance the portfolio daily to maintain constant portfolio

weights.

Table 2 reports a summary of the aggregate bank performance over the period 1999
through 2015. The table reports mean annualized returns, returns in extbessragmonth US
Treasury bill rate, annualized standard deviation of returns, Sharpe ratio calculated as excess
return divided by standard deviation, quarterly alpha and CAPM beta measured form excess
return regressions on the stock market excess réthenirst panel reports various capital
market benchmarks. Over the relatively long sample period, annualized mean returns are
increasing in risk. Sharpe ratide notincreasanonotonicallyin risk, especiallyfor the stock
market, which has slightly higihh mean returns, but annual volatility an order of magnitude
higher than the various bond portfolios. This highlights that the returns teheawy portfolios
realized relatively good returns over this period. The reliably positive quarterly alpha estimat
for the bond portfolios confirm this interpretation.

Panel B of Table 2 summarizes the unlevered return on the replicating bank asset
portfolio, along with two hypothetical bank equity portfolios. The replicating bank asset portfolio
averages 3.65% pgear, which is 1.46% above thgerageonemonth US Treasury bill rate.

The annualized volatility is 2.02%, producing a Sharpe ratio of @3@ven the strong
performance of the underlying components of the replicating bank assets, the quarterly alpha is
0.45% ¢-statistic = 3.96)Interestingly, there is little relation to the stock market, as the

estimated CAPM beta 60.018 is statistically indistinguishable from zefbe shortterm IG
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portfolio has a small positive beta, while the stierin UST porfiolio has an offsetting negative
beta, netting to roughly zero.

Panel C of Table 3 summarizes the returns to the actual aggregate banking sector. The
central variable is thaftertax unlevered return on assets, which averages 2.68% with an
annualized volg@ity of only 70 basis pointsTaking the highly persistent reported profitability
as given, the Sharpe ratio is 1.11, the CAPM beta is an economically small 0.007, and the
guarterly CAPM alpha is 19 basis points.

The replicating bank asset portfoleodesigned to approximate the underlying capital
market exposures of the unlevered aggregate banking sector asset portfolio. To the extent that it
does this, the actual risks of these exposures are likely to be more accurately measured via the
replicating patfolio given its underlying components are actively traded in the capital market. In
addition, these two portfolios are expected to earn similar returns. The mean annual return
difference between the actual banks and the passive asset portfolio is @mieatiy large-1%
(t-statistic =-2.18).This suggests that the active management of the aggregate banking sector has
underperformed the primary passive economic exposméedded in their business model over
this 17 year sampl@he appendix shows thtite magnitude of this differential performance
holds in the prerisis, crisis, and pogirisis periods, although statistical significance requires the
length of the full sample perio@his point can also be seen in Figure 2, which is discussed
below.

Theperformance of the components of the aggregate bank asset portfolio is as expected.
Specifically, thepre-tax securities portfolio is welinatched by the sheterm UST portfolio
consistent with the notion that this exposure is passively sourced fraragit@ marketbut

then subject to a tax disadvantagbe loan portfolio return averages 1.25% per year more than
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the shortterm IG portfolio {-statistic = 1.96), reflecting a combination of an illiquidity premium
and the returns tspecialized credigross of expense$his outperformance is essentially
reduced by half aftetlaxes, but before expenses, and is no longer statistically distinguishable
from zero.The net of feesinusoperating costs averagel.2% per yeaibefore taxes and %

after taxs, while the passive portfolio does not incur thasttve managemegosts

Finally, the effective shoitierm borrowing rate of banks relative to the passive
replicating portfolio are reliably lower, averaging 41 basis points per year relative to #ralFed
funds ratelt is interesting to note that tlaggregate bankinding advantage is essentially zero
from 20092015.The funding advantage does wlatectly influence the unlevered return on
assets. The unlevered return on assets represents thepeafitgenerated by banks before
their interest expensethe relatively low unlevered profitability of banks suggests that some of
this funding advantage goes to those who borrow from banks and perhaps those working for
banks.

The picture that emergesrfthe aggregate bank asset portfolio is that the portions of the
portfolio sourcd from the market earn a market ratea pretax basiswhile the specialized
activities of loans and deposits,dio fact realize better than capital market rates. Howeter
costs of the specialized activities more than offset these bemeditsre reduced further by
corporate taxesCompetitionandbr agency problems appear to divert the funding advantage

from the riskbearing capital

C. The Risks and Returns of Babguity

The cost of equity capital is central to practitioner discussions of banking and the amount

of equity capitatelative tothe risks of bank asset portfolios is a primary focus of banking
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regulation.The replicating banksset portfoliagepresents easible alternative investment to the
assetside of the aggregate banking sector. To match the risks of the aggregate bank equity
portfolio, the replicating bank can be levered to match the aggregate leverage of the banking
sector. There is a small fumgj friction incurred to create the levered investment, as brokerage
loans are typically tied to the Federal Funds rate, which avedédessis pointkigherthan the
onemonth Fbill rate in this sample period.

Given that the replicating bank asset paitf performs well in this sample, the bank
equity should topso long as the funding frictions are not too sevieamel B of Table 2 reports
the levered portfolio returns under two different financing arrangements. Thargyststhe
average aggregabank leverage of 14x (assets to equiyhere margin loan balances accrue
interest daily at the effective federal funds rdiee second calculation targets a leverage of 5x
with the goal of remaining under 6.67x, which is the margin limit imposed byeltive
Brokers, with margin loan balances accruing interest daily at the federal funds rate plus 25 basis
points.To maintain roughly constant leverage, dividends are distributed when the teeasset
ratio exceed4.25x its target.

The bank equity ptfolio with 14x leverage has a mean annual return over 25% per year
with 30% annual volatility and a Sharpe ratio of 0.81. The Sharpe ratio is slightly below the asset
portfolio because of the wedge introduced from the federal funds margin loan ratbigkerg
than the onanonth US Treasury bill rate. The small negative asset portfolio CAPM beta remains
slightly negative, allowing for an economically large quarterly alpha of 6tE¥afjstic = 3.51),
highlighting the attractive realized investment oppioity set offered by this sample period. The
equity for the bank portfolio levered 5x paying the higher brokerage loan rate also performs well

in this sample. The mean annual return is 8.6%, essentially representing CAPM alpha since its
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market exposure isiinimal. The quarterly CAPM alpha is 1.73#%s(atistic = 3.1). The assumed
additional funding friction further reduces the Sharpe ratio to @fid much lower leverage of
this portfolio has an annual volatility of just 9.4%.

We calculate the valueeight equity portfolio for the subsample of publidgiyaded bank
holding companies and report summary statistics in Panel C of Table 2. Despite the low
measured asset beta of the aggregate bank asset portfolio, the equity portfolio has a CAPM beta
of 0.995 (-statistic = 8.2), which is not statistically indistinguishable from 1. The appendix
shows that this estimate fluctuates over the sample, averaging about ec@Sipr@nd 1.4 post
crisis, which is interesting because, as we discuss later, bank risklaasrf the postrisis
period.Unlevering the estimated equity betal with the average leverage of 14x, implies an
aggregate asset beta of approximately 0.07 (1 /Th#) statistically small positive quarterly
CAPM alpha indicates that bank equityst@vered its CAPM cost of capitdlhe aggregate
bank equity return has annual volatility of 26%, producing a Sharpe ratio of 0.16.

The replicating bank equity with leverage chosen to match that of the aggregate banking
sector earns returns nearly 20%gher per year over the samplde quarterly return difference
has a-statisticof -2.04and the monthly return difference-i&39 The replicating bank equity
with target leverage of 5x earns over 2% higher returns per year than the aggregate bank equit
portfolio although the difference is not reliably positiBeth replicating portfolios have Sharpe
ratios that are at least four times larger than the actual aggregate bank equity portfolio.

Figure2 displays the compounded bank asset returns, eguitgns, and the ratio of
equity-to-assets. The top panel shows the actual aggregate unlevered asset return and the
replicating bank asset return, highlighting the attractive market environment for the core

activities of banking over this period, despite financial crisis. The second panel plots the
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actual aggregate bank equity performance along with each of the two replicating equity
portfolios. The final panels plot the ratio of eqtlityassets. The left figure showsatthe

aggregate banking sectaahlowered its leverage in the pasisis periodthrough equity
issuance)while the replicating bank has distributed periodic dividends to maintain similar
average leverage. The right figures in the bottom two panels show that the bank with 5x leverage
is able to live inside its 15% margin requirement over this sample, and after paying a relatively
high funding cost of federal funds plus 25 basis points, delivers a higher equitythetuthe

much more highly levered aggregate bank equity portfolio.

D. Do SpecializedBankActivitiesManufactureSystematic Riskxposure?

Understanding the nature of the systematic risks of bank assets is important because these
assets are levered 12x t8xlon average. The systematic asset risks may be small, but the use
high leverage magnifies these systematic exposures into economically meaningful quantities.
The analysis in the previous sgation demonstrates that high quality credit exposure has a
small, but reliable positive systematic risk exposure, while mgtuwansformation has an
offsetting negative systematic risk exposure, such that the passive replicating bank portfolio has
essentially zero net systematic risk exposure in this sample period. At the same time, the
aggregate bank equity portfolio has a &apgpsitive systematic risk exposure, suggesting that
bank actual assetsaycontain some systematic risk.

The highly smoothed reported bank profits reveal little systematic risk via traditional
excess return regressiord.the same time, bank profitabylifalls meaningfully during the
market downturn in 2008. To investigate tiaure of the relation between bank profitability and

aggregate risk, we analyze the time series patterns in the drawdown in bank profitability
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measures compared to the aggregtteksmarket drawdown. We calcutdhe drawdown for a
variable as the current value as a percentage of its maximum value over the previeysatisree
In addition, we normalize the drawdown measure by the standard deviation of the profitability
measure, @culated over the previous thrgears which we refer to as a-Zcore We also
analyze these patterns for the replicating bank asset portfolio.

Figure 3 displays thestownside risk patterrfer the aggregate unlevered aftax
profits, unlevered aftetax ROA, unlevered preax ROA, and the replicating bank asset
portfolio. All three of the aggregate bank profitability measures share a strong relation to the
aggregate stock market, especially when plottedseates. Previous analysis of the well
mariked replicating bank asset portfolio produced considerably higher volatility and no measured
market beta. Consistent with the previous analysis, the time series estoeeZfor the
replicating bank asset portfolio exhibits little relation to that ofitygregate stock market.

The overall risks of bank assets are small, but appear to have a systematic component,
generated from the loan and trading portfolio and a brief collapse in fee income (sHeagure
1). Given the small systematic risk exposurdank assetsgVerageas expected tonagnify the
exposure and does. Figurgldts the time series of aggregate bank profitability for various
leverage categories. The top panel shithe unlevered ROA. The second panel plots the return
on net assets, lcaulated as the unlevered profitability less interest on deposits, scaled by assets
net of deposits. The third panel plots the returns tebeseing capital, which nets out non
deposit shorterm liabilities relative to the net asset return, under temjse that the shetérm
liabilities are essentially riskfree. The final panel plots the return on equity, calculated as net

income divided by Tier 1 capital. The pattern of profitability decline in 2008 is shgral
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measureandis increasing in leveage, indicating that leverage magnifies systematic risks not
just in theory, but in practice too.

Overall, he analy®sin this sectiorsuggesthat the opportunity set for banksthis
sample wasighly attractive Passiveortfolios exposedb the corébank activities of high
quality creditinvestmentand maturitytransformation are able tapture the benefits of the
attractive opportunity set, while actual bamksl their investordo not.Another interesting
result is that the active components ahking appear to induce positive systematic risk exposure

beyond those inherent passive exposures

[ll . The Specialness of ROk Bank Valuation and Operating Policies

In the aggregate, banks appeasigmificantlyunderperforntheir opportunity costas
measured bpassive capital market alternatives tartleeonomicexposuresWe investigate the
possibility of gjoint inefficiency, whereby the stock market values banks based on ROE with
little regard for variation in systemagyuityrisk across b&ags, such that some bankiew their
cost of equity capital to be invariant to systemasiset risks and leverage. Specifically, we
explorethe possibility that high leverage masks underperformashesn the stock market
focuses on ROEThisrequires both a tendency for banks with underperforming asset portfolios
to rely on relatively high leverage and for the capitarket torewardthis behavior with high

valuations.

A. Stock Market Valuation of Banks

A popular valuation multiple fdpanks is the ratio of market equity to Tier 1 cagfiad
example, Damodaran (2006§) simple regression of the average valuation multiple over the

pre-crisis period, 2002005, on average quarterly ROE measured over the same window reveals
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a tight linkbetween these two variables. Figure 5 displays a scatter plot and regression line of
valuation multiples against ROE, where the dot sizes are in proportion to bank assets. The R2
from this univariate regression is 0.69, with highly similar results over girecrisis sub
periods.

The bottom panels of Figure 5 display the relation between valuation multiples and the
components of ROE, namely unlevered ROA and leverage. The relation between valuation
multiples and unlevered ROA is statistically indistirgiiable from zero at conventional
significance levelst{statistic = 1.7), while the relation between valuation multiples and leverage
is highly statistically significantt{statistic = 7.0). The scatter plots show that the largest banks
share the same paths as the full bank distribution.

These regressions provide strong support for the practitioner view that the stock market
rewards the use of leverage. Assuming that the stock market is efficient, these regressions
suggest that market equityisasignant benefi ciary of the bankséo
through deposits. However, informed by the evidence in the previous section, these regressions
suggest that the stock market pricing rule for banks is likely highly ineffitieit.e figo o d o
contriut i on to ROE from asset profitability is n
from leverage is valued as if a scarce resource, despite the fastdhzermleverage can be

obtainedmore efficiently in other areas of the capital market.

4 Fahlenbrah, Prilmeier, and Stul2016 find thatthe equity returns dfanks with high loan
growth rates subsequently underperform their slower growing.pe®ey further show that
analyst appear to be surprised bypber performance of fast growing banks, suggesting that
they urderappreciated thesksof high loangrowth strategies.
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B. Relation between Asset Profitability & Leverage

To investigate the central premise of this section, we want to estimate the relation
between riskadjusted performance and leverage. We first calculate the expected asset
profitability for each bank, conditi@h on its size and risk level. Specifically, for each bank at
each quarter, we measure the {ygar average RWA/A and the twyear average assets for all
banks. We define a peer group for each bank as all banks witlGrpefcentiles of the size and
risk level distributions of that bank. The average unleveredgpr&OA over the subsequent
guarter is taken as the expected profitability for the bank and abnormal profitability is calculated
as the difference between actual and expected profitability. Bvecdiculate the average
abnormal unlevered pitax ROA for each leverage decile, where leverage is measured as the
two-year average leverage ratio of assets to Tier 1 capital.

Table 3reports the results from this analysis, along with an alternativadigistment
based simply on risk level deciles, again measured as the prigeaw@verage. Over the full
sample period, there is a strong relation between leverage and abnormal profitability, with highly
levered banks realizing lower future rialljustedprofits than relatively low leveraged banks.

Highly levered banks have quarterly unleveredtpseROA that averages 3 basis point below
their size and risknatched peerg-étatistic =3.9), while banks with the lowest leverage have
profitability that arerages 3 basis point above their peer grogpefistic = 4.0).

We conduct this same analysis at the level of bank loan portfolios instead of the entire
bank asset portfolicpeci fi cally, we define the relevant
as the riskweighted loans divided by loans and measure the return on the loan portfolio as

interest income on loans less the provision for loan losses, divided by loan balance. The results
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are qualitatively similar with highly levered banks having negatiskadjusted loan portfolio
returns and relatively low levered banks having positiveadjksted loan portfolio returns.

For contexin evaluating the economic significance of the 6 to 10 basis point spread in
asset and loan returns across low thh&yerage quintilesve report the average peesis risk
return tradeoff for both assets and loans without conditioning on leverage. Figure 6 displays the
averagejuarterly asset return by asset risk quintile, loan return and loan yield by loan risk
quintile, and the average omeonth Tbill rate, all measured over the period 1999 through 2006.
The loan return is gross of expenses. Average loan yields increase across risk categories, but loan
returns do not. This suggests that bank loans are pricetbas ffisk is not systematic, thus
requiring no compensation beyond the actual losses that were realized over this period. This is
somewhat surprising in that realized losses in theepse period were likely smaller than what
was expectedx ante andthe credit risk inherent iloan losses are likely to be more severe in
economic downturns than in economically benign periods. Bank asset returns increase across
asset risk categories, with the top risk quintile assets earning 10 basis points moret@er qua
than the assets in the bottom risk quinfiieich of this relation is driven by variation across
banks in their allocations to relatively high risk loans versus low risk securities.

Table3 also reports the mean quarterly ROE for each leverage guéamtihe precrisis
period, ROE is monotonically increasing across leverage categories. In the full sample period,
the relation between ROE and leverage is hshmgped, as the banks with the highest leverage
experience very poor performance in the crisig)ging their overall average profitability below
banks with lower leverage. Overall, these results are consistent with the notion that

underperforming banks rely on leveragenrease their return on equity and that banks
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generally do not view variatn in riskweights to be informative about variation in systematic

risks.

C. Do RiskWeights predict Systematic Risks?

Our analyses of riskdjusted asset and loan returns implicitly assume thatvesihts
measure relevant risks. The results from tleesdyses suggest that, on average, banks do not
view risk-weights to measure systematic risks. Given the nature of bank assets being relatively
safe debt claims, portfolio level risks are expected to realize infrequently. Therefore, we focus on
the risks hhat realize during the 2008 financial crisis, which present themselves slowly on bank
balance sheets, and study their relation tecpises risk measures. Specifically, we regress the
average return on assets over the period 2008Q3 through 20h0eaverage asset risk ratio
(RWAJ/A) measured from 2004 through 2005. We also run regression of this form for return on
loans, return on equity, and stock market returns.

Table 4 reportsegressionmesultsexplaining crisis period realizedturns on assets,
loans, Tier 1 capital, and stock returiibe independent variables are the risk ratio (assets, loans,
or equity), the natural logarithm of assets, and beta (assets for askktares, equity beta for
Tier 1 and stock returns). The asset risk ratio is RWA/A, the loan risk ratio is risk weighted loans
to loans, and the equity risk ratio is RWA/Tier 1. The risk ratios are highly statistically
significant in all specifications, wi higher risks predicting lower crisis period returns, consistent
with risk weights measuring systematic risk exposures. There is a tendency for In(assets) to
predict lower crisis period returns, hinting that the largest banks may take actions to minimize

their stated risk weights relative to their actual risks-dPises betas are unreliably related to
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crisis period returns, although they do have the expected8ignsuggests that the stock

market is unable to predict risks, despite the public avhijabf these regulatory risk measures.

V. The Case for Inefficient Banking

In this paper, inefficienbanking refers to a system of banking thdtirectionally
inefficient relative tchighly similarcapital market offeringgrivately inefficient from the
perspective of the riskearing capital providersupported by inefficient caplitaarket pricing
of banks Clearly, there is also concern about the social costs created by the externalities of
economically important institutions that choose to become operationally constonaten.

The underlying driver of these inefficienciedikely to be the misplaced view that banks
are indeed specidllS banks were likely special relative to the capital marketlwnedred years
ago, but this distinctiveness has diminished over tiosvever thebankingliteraturehas
slowly evolvedto incorporate thadvancementf US capital markets

This view of inefficient bankingnvolves the stock market falsely believing that bank
leverage is valuable, some banks choosing high leverage to achieve high stock market valuations
at the expense of asset profitability, and banks generally not charging fmatistrisks or
enough to cover opportunity cosonsequently, there areo additional predictionsFirst,
banks that choose high leverage on top of high asset risk without charging for the associated
private costs of financial distress will be surpdise discover they face a relatively high equity

cost of capitglpreferring to attribute this to bad luc&inciding with an economic downturn

(Merton Miller (1995)) Secondt r adi ng against the stock market

should earn posite riskadjustedeturns.

27



A. The Equity Dependence of High Risk Banks

One stateanotivation for high leverage is to reduce the overall cost of capital by
minimizing the reliance on equity funding, which is viewed to be inefficiently expensive.
Admati, DeMarzo, Hellwig, and Pfleider€013)highlight the fallacy embedded in this view.
Even earlier, Me r tAp esseMial méssage of the M X B1)Propositiore 85, f
applied to banking, in sum is that you cannot hope to lever up a sow's easilktpluase. You
may think you can during the good times; but you'll give it all back and more when the bad times
roll around. o

We illustrate theedynamicsin Figure 7 Specifically, we rank publicly traded banks
based on their average equity risk (RWAATL) over the prerisis periodof 2004 through 2005.
We classify theop quintile of this distribution as high equity risk banks and the bottom quintile
as lowequity risk banks. We then plot the time series averages of ROE, net equity issuance, and
stok price index by typeThe first panel plots the ROE for both bagkes showing that high
equity risk banks have higher ROE in the-prisis period and lower ROE during the crisis. The
second panel plots the quarterly net equity issuance by riskTtiypequarterly net equity
issuance for all banks with publicly traded equstthe percentage change in the market value of
a bankds equity i n exces sscaddbythe quartedyraverage qu ar t
market capitalizationNegative values of net equity issuance indicate that the bank is
repurchasing their shares, while positive values reflect equity issudigbeequity risk banks
issue more equitgluring the crisis than low equity risk banks. The bottom panel fhletgalues
of equallyweighted portfolios of high and loequity riskbanks, indexed to 1.0 at the end of

2005. On average, bank stocks experience large stock price declimgstdearfinancial crisis.
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High equity risk banks experience larger stock price declines and tend to issue more equity at
their lower prices than lowquityrisk banks.

Onerationalization of the practitioner view that the cost of capital for banks with low risk
assets can be reduced with leverage is that the low risk anomaly in stockssstihggeke actual
cost of equity set in markets appears to be higher than the required returns implied by common
models of capital market equilibriu@akerand Wurgler (2015))This interpretatioms
challenge from the evidence presentbdre.Highly levered banks g&ie more equity at lower
prices than banks with large equity shares in their capital structure. There appears to be an
important distinction between the implicit cost of equity calculated as the average realized return
over long periods and the actual psoof large equity issuance transactions, which tend to occur

at highly depressed prices for highly levered banks.

B. Trading against Leveragmduced Market Valuations

The previous results suggest that the basic insights of Modigliani and Miller (1858) a
the CAPM regarding asset risk and leverage hold, but that the stock market does not charge for
risks accordingly. Many bank managers, perhaps due to catering to the stock apgdat,to
rely on leverage to boost underperforming asset portfolios. This suggests that a trading strategy
that buys banks with relatively strong profitability and relatively low multiples due to low
leverage is an attractive investrheelative to a portfolio of banks with poor profitability and
high valuation multiples due to high | everage
generated through profitability and short fex
Each quarterwe identify banks with tweyear averagequity riskbelow the median,

two-year averagabnormal ROAabove the median, and current valuation multiple below the
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median as stde for the long portfolio. Similarly, we identify banks with high valuation

multiples, highequity risk andnegativeabnormal ROAas stocks for the short portfoliall

variables requiringlata from financial statements are ladgne quarteihe mean quarterly

return to the long position is 4.2% while the mean quarterly return to the short portfOlis%s

Both portfolios have market betas around 0.4, so thedbog portfolio is essentially market
neutral with a quarterlglpha of 4.6%t¢statistic = 5.0¥.Figure8 plots the compounded returns

to these portfolios, which illustrates that the long portfolio does better than the short portfolio in

the precrisis period and continues to outperform after the 2008 financsad.cr

V. Conclusion

This paper studies the functional and private efficiency of banking relative to capital
markets by examining the performance, valuation, and operating policies of US bank holding
companies. We find considerable support for the notiahthe aggregate banking sector is
functionally inefficient relative to highly similar exposures available to unspecialized investors
in the capital markeilhis suggests that efforts to rationalize bank behavior and the specialness
of banks may be misptad.

We also provide evidence that bank policies that appear to be at odds with standard
theories of capital structure and the pricing of systematic risks, are likely to be privately
inefficientfrom the perspective of risliearing capital providers. Thertdency to target ROE

independent of systematic asset risks and leverage appears to lead some banks to overpay for

5 A long-short portfolio based solely on valuation multiples below and above the median does fairly well over this
period, but valuation multiples do not drive this result. The quarterly alpha from the valuation multiple based long
shortportfolio is 1.2% {-statistic = 1.9).
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high risk assets, thus producing negative-adjusted returns, and to simultaneously choose high
leverage. This behavior is claimed to betivated by reducing the equity cost of capital, but in
both theory and reality, is actually costly, as equity issuance for these banks tends to occur in
poor economic states when equstysts of capital are high

Finally, we provide evidence that the dtanarket valuation of banks is inefficient. Stock
market valuation of banks is strongly related to the return on equity, with no apparent adjustment
for variation in equity risk. Bank leverage is highly valued by the stock market despite its
functional indficiency relative to shofterm brokerage leverage.

The picture that emerges is one where the standard theories of systematic risks and
leverageareceiveempiricalsupport, but many bank managers and stock market participants
behaving as if they are unameeof these relations, leading to a highly inefficieettor.The
managementf bankingactivities is costly andppeas to actually constrain banks from
engaging in core functions when the opportunity set is especially attr&atigeall, the evidence
suggests that the belief in bank specialness relative to capital markets is not only misplaced, but

perhaps contributes to the inefficiency of banking.
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Figure 1. The Business of Banking

This figure plots summaries of the core activities of the aggregatexbkdng sector. The aggregate values
represent valugveighted returns, calculated as the ratio of sums across all banks. The unlevered return on assets
(ROA) for the aggregate banking sector is the ratio of quarterly unlevered net income to bank assetedinét
income is quarterly net income plus interest expense. The return on loans is loan interest income less loan loss
provisions divided by the loan balance for the quarter. The return on securities is securities interest income plus
gains from secities divided by the quarterly average securities balance. Thetshorfunding rate represents the
bank&6s e q uterm borr@ving rate, Which is calculated as the weighted sum of the deposit rat¢éeshort
nondeposit interest expense, and tfuarterly average of the omeonth LIBOR. The Fees Costs are calculated as
non-interest income less neanterest expenses, divided by assets. The Srerh UST return is the daily
compounded return on the Vanguard sterin US Treasury securities furithe ShorTerm IG return is the daily
compounded return on the Vanguard sterin investment grade corporate securities flitne shortterm funding

rate available in the capital market is calculated as the Federal Funds rate plus 25 basis points.
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Figure 2. Bank Asset and Equity Performance

This figure displays the cumulative performance of the aggregate US banking sector assets and equity compared
with the performance of a hypothetical passive portfolio designed to mimic the economic exposwesi th

banking activities. Panel A displays the unlevered return on assets (ROA) for the aggregate banking sector,
calculated as the ratio of the sum of quarterly unlevered net income to the sum of bank assets. Unlevered net income
is the sum of quarterlyet income plus interest expense. The replicating bank (unlevered portfolio) is a portfolio
comprised of 50% invested in the Vanguard shkemin US Treasury securities fund and 50% invested in the
Vanguard shofterm investment grade corporate securitigglf The portfolio is rebalanced daily to maintain these
weights. Panel B displays the compounded return to a-wvedight portfolio of US bank holding company stocks

and the levered replicating bank return. The replicating bank targets a leverage t{@\Esgiiy) level of ¥x and
distributes dividends when the ratio of equity to assets exte#msthe targetThe levered portfolio return

represents the equity return to the replicating bank portfolio. Panel C displays the ratio of the sum of Tier 1 bank
capital across all banks to the sum of assets, along with the ratio of replicating bank equity to assets.

35



g o
Q
c
s 52t
S E
E &
®©
a Q 4t
— VW Market g
Unlevered Profits I
R NE
1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
g o
1%
c
= 32t
S E
2 &
©
5 S 4l
—— VW Market g
Unlevered After-Tax ROA 8
1L N ’ ’ N ’ . \ \ . , N . \ . , \ . \ . \ ,
1996 1998 2000 2002 2004 2006 2008 2010 20122014 2016 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
0 —==y\A\ — N~V EO' v YN
™, /“ ~ S VYW /“ WM TV
c
2
S -o5¢ W g2t \[\ p
[e] ° \
° 3
2 o
©
o L a4t
a - = -4
—— VW Market g
Unlevered Pre-Tax ROA 2
-1.5 : * * * * * * * * ! NI * * : * * * * * * !
1996 1998 2000 2002 2004 2006 2008 2010 20122014 2016 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
g o
Q
c
s 2 2l
S E
E &
©
a Q4
[|—— VW Market g
Replicating Bank ROA 8
I n ! " ’ . N -

1996 1998 2000 2002 2004 2006 2008 2010 20122014 2016 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Figure 3. Systematic Exposure in Bank Assets

This figure displays aggregate downside risk measures of US bank profitability. All aggregasbifitpfineasures

are calculated as the ratio of sum of income across banks to the sum of capital acro§hbatirksvdown is

calculated as the current value divided by the maximum value measured over the previous three yeasréhe Z

is the drawdownrlivided by the standard deviation of the underlying variable measured over the previous three
years. The top panel shows the unlevered-édteprofits, calculated as the sum of net income plus interest expense.
The second panshows the unlevereaftertaxreturn on assets (ROA), calculated asuthkevered aftetax profit

divided by assets. Thhird panel shows thpre-taxreturn on assetsalculated by adding taxes to the unlevered
aftertax profit. Thefourth panel shows the return dime replicatng bank asset portfolidll figures plot the value

weight CRSP stock market index.
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