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a b s t r a c t
We examine changes in banks’ market-to-book ratios over the last
decade, focusing on the dramatic and persistent declines witnessed
during the ﬁnancial crisis. The extent of the decline and its persistence cannot be explained by the delayed recognition of losses on
existing ﬁnancial instruments. Rather, it is declines in the values of
intangibles – including customer relationships and other intangibles related to business opportunities – along with unrecognized
contingent obligations that account for most of the persistent
decline in market-to-book ratios. These shifts reﬂect a combination
of changed economic circumstances (e.g., low interest rates reduce
the value of core deposits; meager growth opportunities reduce the
value of customer relationships) and changed regulatory policies.
Together, these changes in the business environment since the
ﬁnancial crisis have led investors to associate little value with
intangibles. For example, changing market perceptions of the
consequences of leverage have affected the way investors value
banks; prior to the crisis, higher leverage, ceteris paribus, was
associated with greater value (reﬂecting the high relative cost of
equity ﬁnance), but during and after the crisis, as default risk and
regulatory concerns came to the fore, lower leverage was associated with greater value. Reﬂecting the rising importance of regulatory risks (e.g., the uncertain consequences of the Volcker Rule),
after controlling for other inﬂuences, dividend payments (a signal
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of management and regulatory perceptions of the persistence of
ﬁnancial strength) matter for market prices much more after the
crisis, while increases in recurring fee income matter less.
Ó 2014 Elsevier Inc. All rights reserved.

1. Introduction
Market-to-book equity ratios of U.S. banks have fallen from an average of more than two prior to
the ﬁnancial crisis to about one during and after the crisis, with signiﬁcant recovery occurring only
since 2013. Some researchers argue that the decline in market-to-book ratios reﬂects, at least in part,
the purposeful understatement of losses on ﬁnancial assets in bank holding companies – especially
losses related to mortgage activity – which was part of ‘‘an effort to preserve book capital’’
(Huizinga and Laeven, 2012). Their evidence reinforces a line of argument in a large literature about
regulatory forbearance during ﬁnancial crises, deﬁned as regulatory understatement of bank losses on
ﬁnancial assets designed to limit the costs to banks from those losses. With respect to the recent U.S.
crisis, several researchers have argued that the under-recognition of losses on ﬁnancial assets may
have been signiﬁcant for U.S. banks, reinforcing the view that the decline in market-to-book values
largely reﬂects ﬂawed accounting rules, and banks’ and regulators’ attempts to preserve book capital
(Goh et al., 2009; Knaup and Wagner, 2009; Kolev, 2009; Plantin et al., 2008; Calomiris and Herring,
2012).1
There are many other potential sources of change that could have contributed to the dramatic
decline in the market-to-book value ratio of banks. The fact that market-to-book ratios have remained
depressed for several years after the crisis – long after concerns about delays in loss recognition have
subsided – suggests that these other inﬂuences are likely to be more important than delayed loss recognition for understanding the persistent declines in bank stock values.
First, the market values of intangible loan and deposit relationships may have been affected by
changes in market conditions that do not affect book values. The costs of servicing loan relationships
during the crisis included banks’ having to honor draw-downs on lines of credit at a time when banks
themselves were scrambling for liquidity. Loan relationships that were valuable prior to the crisis may
have declined in value or even become a net cost during the crisis. Core deposit relationships that were
valuable as a source of interest expense saving prior to the crisis also may have become much less
valuable as the result of monetary policy changes that resulted in the decline in market interest rates
on non-core deposit liabilities of banks during and after the crisis.
Second, perceptions of the value of other sources of bank income, or the market capitalization multiples applied to those sources of income, may have fallen during the crisis. For example, mortgage servicing fees may have been perceived as highly valuable before the crisis, but less valuable after the
crisis, perhaps because of persistent adverse expected changes in the extent of mortgage reﬁnancing
and origination activity, mortgage default rates, or expected interest income earned on mortgage servicing-related ﬂoat. Market values may have reacted to banks’ plans to reduce their future trading
activities to preserve scarce capital or to comply with new regulatory initiatives (e.g., the Volcker Rule,
which some ﬁnancial institutions saw as a threat both to their proprietary trading activities as well as
their market making activities). Uncertain prospective legal liabilities related to litigation concerning
mortgage origination prior to the crisis likely also weighed on market values of banks.
Third, even independent of regulatory concerns or bank income expectations, investors may have
altered their views about the desirability of some bank practices and attributes in light of the crisis. For
example, as we will show, investors seem to have favored higher leverage by banks prior to the crisis
(which could result from the higher tax and adverse-selection costs of ﬁnancing through equity capital
– see Aiyar et al., 2014). But after the crisis, in the wake of signiﬁcant bank losses, higher default risk

1
Laux and Leuz (2010) ﬁnd little evidence that such effects are the result of inherent pro-cyclical biases in fair value accounting,
per se, indicating that extraordinary features of the crisis account for the ﬁndings documented by Huizinga and Laeven.
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and increased regulatory and market concerns about the need to bolster bank balance sheets, higher
leverage was penalized by investors.
Fourth, banks engage in the ‘‘carry trade,’’ borrowing primarily in the form of very short-term
debts, and lending a substantial amount of those funds at ﬁxed rates for longer terms. Changes in
the term structure of interest rates may affect the proﬁtability of the carry trade: less steepness
in the yield curve implies lower proﬁt from a given duration mismatch between assets and
liabilities.2
We develop an empirical methodology for taking each of these four categories of inﬂuences on the
market-to-book value of banks into account simultaneously to track changes over time in the importance of the four categories of inﬂuence on bank valuation. We ﬁnd that each of these four types of
inﬂuences contributed importantly to the decline in bank market-to-book ratios, and we show that
only a small portion of the large decline in the market-to-book ratio since the beginning of the ﬁnancial crisis can be explained by unrecognized losses on ﬁnancial assets.
2. Empirical methodology and data
Bank holding companies (BHCs) engage in different types of activities, including obtaining and
maintaining deposits; generating, acquiring and servicing loans; investing in securities; trading a wide
range of ﬁnancial instruments on securities and futures exchanges and in over-the-counter (OTC) markets, both in the context of market making and for proprietary trading; borrowing; providing feebased ﬁnancial services (e.g., ﬁduciary, advisory, underwriting, brokerage, and acting as counterparties
for clients in swaps and other hedges); and selling and securitizing ﬁnancial assets. The extent of each
of these activities is reﬂected in ﬁnancial reports, including balance sheets and income statements.
Using information from FR Y-9C reports, we capture cross-sectional differences in the intensity of
different banking activities by employing accounting measures from balance sheets and income statements. We model the valuation effects of differences in banking activities cross-sectionally for each
quarter, and then compare the regression results for each cross-section over time. This allows us to
measure changes over time in the extent to which various bank characteristics – for example, a high
proportion of core deposits in a bank’s balance sheet, or earning a dollar more of mortgage servicing
fee income – contributed to the market value of a bank.
The approach is based on the cross-sectional relationship between the market-to-book ratio (our
dependent variable) and proxies for bank attributes and for the size and proﬁtability of the various
bank activities, which are based on measures derived from accounting concepts.3 In other words,
we start with a summary measure of balance sheet information (book value) and examine the extent
to which the various banking activities add a market premium to book value.
Bank accounting practices make BHCs uniquely suited to such an exercise for two reasons. First,
unlike non-ﬁnancial companies, it is possible to use accounting information to reasonably ascertain
the ﬁnancial value of BHCs’s assets. Book values are a reasonable starting point, especially when, as
in banking, they frequently capture ‘‘fair values.’’ For non-bank ﬁrms this is less likely to be the case
for important classes of assets (e.g., when assets are long-term physical assets, carried at historical
cost and subject to valuation bias from price inﬂation and depreciation schedules). Second, crosssectional differences in the extent of intangible assets for BHCs (e.g., core deposit relationships, lending relationships, trading platforms, or various other areas of business expertise within the bank) can
be captured either through balance sheet ratios or income statement ratios. For example, the extent to
which a BHC is more heavily involved in trading or mortgage servicing is reﬂected in the proportion of
its earnings that are related to those activities. Similarly, the extent to which a bank possesses core
deposit or loan relationships can be measured by the composition of its balance sheet. Within each
activity category (e.g., loan relationships, or deposit relationships) we also employ a combination of
characteristics that collectively capture the value of relationships. For example, some deposits or loans
may be more valuable than others.
2
Of course, bank interest rate spreads reﬂect many other inﬂuences, including the riskiness of loans, changes over time in loan
risk premia, and the composition of bank funding.
3
This approach follows the valuation methodology developed in Calomiris and Nissim (2007).
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In simpliﬁed form, our model is summarized by the following equation:

M=B ¼ a þ bðLoans=BÞ þ cðDeposits=BÞ þ dðNoninterestIncome=BÞ þ eðOtherattributesÞ;
where M is the market value of equity, B is the book value of equity, a is a constant, and b, c, d, and e are
functions of the composition of loans, deposits, noninterest income and other attributes, respectively.
We describe our multivariate regression model in detail in Section 4. The estimated coefﬁcients of the
regression model that we employ to link ﬁnancial ratios and other bank characteristics to market
value differences do not provide a structural identiﬁcation of the actual proﬁts or losses associated
with particular business activities, but that limitation of the model is not a major shortcoming for
our purposes. We are not able to attribute, for example, how much of a bank’s noninterest expense
is associated with servicing its core deposits. Nor are we able to measure the extent to which core
deposits create revenue synergies through cross-selling opportunities for the bank. For these reasons,
we are not able to translate the coefﬁcient on core deposits in our regression into a valuation consequence of the strategic decision of a bank to increase its core deposits. Nevertheless, we are able to
capture in a relative sense how a greater presence of core deposits in a bank’s balance sheet affects
its market value, holding constant the total noninterest expenses and fee income of the bank. Changes
over time in the size of the estimated coefﬁcient on core deposits (and other estimated coefﬁcients) –
which are the focus of our study – will capture changes over time in the extent to which core deposit
relationships add market value after controlling for the noninterest expense of maintaining core
deposits and the cross-selling opportunities related to core deposits that are reﬂected in noninterest
income.
To measure the market-to-book ratio and other variables that may affect it we rely on a variety of
data sources. We extract accounting data from regulatory consolidated ﬁnancial statements (FR Y-9C
reports) that BHCs submitted to the Federal Reserve System for the period Q1:2000–Q3:2013. Under
the Bank Holding Company Act, BHCs with total consolidated assets above a certain threshold amount,
or that satisfy certain other conditions (e.g., have public debt), are required to ﬁle the FR Y-9C report
on a quarterly basis. The asset-size threshold for ﬁling the FR Y-9C report was $150 million through
the fourth quarter of 2005, after which it was increased to $500 million. To make the sample comparable over time, we delete observations with total assets less than $500 million in March 2006 prices.
FR Y-9C reports contain a uniform and detailed calendar year-to-date income statement, an endof-quarter balance sheet, and supplementary information. This information is made available by the
Federal Reserve approximately two months after the end of each calendar quarter.4 To create our sample, we downloaded these ﬁles and merged them with the quarterly COMPUSTAT ﬁles and CRSP ﬁles to
obtain market value and return data.5
The sample period begins in 2000 primarily because many of the variables we use were added to FR
Y-9C reports in 2000. We measure all income statement quantities combining the trailing four quarters of data to eliminate the effects of seasonality and smooth out short-term shocks. To mitigate the
impact of outliers, we trim extreme values of each of the variables used in our regressions.6
We measure the market-to-book ratio as the ratio of what we call ‘‘adjusted’’ market value of
equity to tangible common equity. Our adjusted market value measure attempts to take account of
the date at which the accounting data are known to the market. End-of-quarter stock prices are not
likely to fully reﬂect the value implications of FR Y-9C information. The accounting reports are prepared and disseminated after the end of the quarter. FR Y-9C data are generally available within
two months from ﬁscal quarter end. Hence, we assume a 75-day lag between the accounting date
4

FR Y-9C reports are available at http://chicagofed.org/applications/bhc_data/bhcdata_index.cfm.
To merge the ﬁles, we used a dataset that is provided by the Federal Reserve Bank of New York (http://www.newyorkfed.org/
research/banking_research/datasets.html), which documents the historical linkage between regulatory entity codes and CRSP
permcos for publicly traded banks and bank holding companies.
6
Extreme values of the variables are identiﬁed using the following procedure. For each variable, we calculate the 5st and 95th
percentiles of the empirical distribution each quarter (P5 and P95 respectively) and trim observations outside the following range:
P5  0.5  (P95  P5) to P95 + 0.5  (P95  P5). For normally distributed variables, this range covers approximately 3.3 standard
deviations from the mean in each direction (=1.645 + .5  (1.645  (1.645)), which is more than 99.9% of the observations. For
variables with relatively few outliers, the percentage of retained observations is also very high (often 100%). However, for poorlybehaved variables a relatively large proportion of the observations is deleted.
5
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Table 1
Summary statistics for the full sample.
Obs.
Adjusted market value/tangible
book value
Gross loans/tangible book value
Average tax-equivalent loans’
yield
Allowance/gross loans held for
investment
Nonperforming loans/gross loans
Prov. for loan losses/average gross
loans
Net charge-offs/average gross
loans
Core deposits/tangible book value
Noninterest-bearing deposits/core
deposits
Interest rate on interest-bearing
core depo.
Small denom. time deposits/core
deposits
Recurring fees/tangible book value
Other nonint. income/tangible
book value
Noninterest expense/tangible
book value
Log of total assets
Tangible book value/total assets
Dividend/tangible book value
Fixed rate gap/tangible book value

Mean

SD

5%

25%

Med.

75%

95%

18,821

1.9211

1.0366

0.5121

1.1911

1.7437

2.4851

3.8966

18,855
18,099

9.6365
0.0679

3.5850
0.0132

4.3359
0.0491

7.4034
0.0581

9.3882
0.0664

11.589
0.0767

15.667
0.0908

18,850

0.0155

0.0070

0.0080

0.0114

0.0138

0.0177

0.0290

18,797
18,245

0.0178
0.0069

0.0220
0.0093

0.0009
0.0001

0.0044
0.0020

0.0093
0.0038

0.0223
0.0078

0.0638
0.0256

18,287

0.0057

0.0081

0.0000

0.0011

0.0028

0.0067

0.0222

18,872
18,946

8.7885
0.1882

3.1283
0.1023

3.9213
0.0440

7.0727
0.1198

8.6027
0.1734

10.314
0.2410

14.193
0.3883

18,275

0.0215

0.0126

0.0040

0.0115

0.0197

0.0303

0.0440

19,090

0.2837

0.1494

0.0507

0.1749

0.2823

0.3776

0.5411

18,128
17,927

0.1532
0.0141

0.1205
0.0312

0.0290
0.0149

0.0766
0.0001

0.1241
0.0062

0.1908
0.0204

0.3822
0.0740

18,164

0.4285

0.1890

0.2019

0.3106

0.3932

0.4991

0.7802

18,982
18,874
18,898
18,896

14.778
0.0731
0.0111
0.0800

1.4516
0.0232
0.0094
2.8736

13.240
0.0405
0.0000
4.8062

13.692
0.0583
0.0027
1.7339

14.375
0.0709
0.0104
0.1349

15.479
0.0851
0.0167
1.4851

17.834
0.1145
0.0282
4.8195

The sample period is Q1:2000 through Q3:2013. Balance sheet items are generally measured at the end of the quarter. Income
statement items are measured using trailing four quarters data. Details on variable deﬁnitions are provided in the text.

and the date that information is reﬂected in stock prices.7 We calculate adjusted market value by multiplying the end-of-quarter market value of common equity by one plus the cumulative stock return over
the subsequent 75 days.8 Tables 1 and 2 present summary statistics for the sample as a whole and for
various subsamples, while Fig. 1 presents statistics from the cross-sectional distribution of the market-to-book ratio for each quarter during the period Q1:2000–Q3:2013. The market-to-book ratio has
declined from an average of more than two prior to the ﬁnancial crisis to about one in 2009–2012,
but has recovered signiﬁcantly during 2013. In relative terms, the lower tail of the distribution declined
even more; the bottom 5th percentile of the market-to-book value began the sample period with values
at or above one, but at the height of the crisis, it fell to less than one fourth. Market-to-book values did
not improve much from 2009 to 2012 despite the improvements in banks’ tangible book value relative to
assets (see Table 2), and despite the fact that the ﬁnancial crisis (measured by market indicators such as
the TED spread) ended in 2009. The cross-sectional variation in the market-to-book ratio has narrowed
since the beginning of the ﬁnancial crisis, especially due to a reduction in the positive skewness of the
distribution of market-to-book values that had been apparent during the period of high average market-to-book ratios. Interestingly, while the entire distribution of the market-to-book ratio trended up
during 2013, the cross-sectional variation in the ratio remained at historically low levels.
7

Our results remain essentially the same if instead we assume a 30-day or 60-day lag.
This adjustment is consistent with standard practice in other academic studies. Banks’ market-to-book ratios are typically
measured using tangible common equity and market prices after the dissemination of book value. An alternative approach is to
simply use the market value of equity 75 days after the end of the quarter with no further adjustment. However, market
capitalization after the publication of the quarterly report may not be properly aligned with the book value since the bank may pay
dividends or issue or repurchase shares between the end of the quarter and the report publication date. Such changes in market
capitalization are not reﬂected in the book value of equity and may therefore bias the results.
8
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Table 2
Summary statistics by sub-sample.

Adjusted market value/tangible
book value
Gross loans/tangible book value
Average tax-equivalent loans’
yield
Allowance/gross loans held for
investment
Nonperforming loans/gross
loans
Prov. for loan losses/average
gross loans
Net charge-offs/average gross
loans
Core deposits/tangible book
value
Noninterest-bearing deposits/
core deposits
Interest rate on interest-bearing
core depo.
Small denom. time deposits/
core deposits
Recurring fees/tangible book
value
Other nonint. income/tangible
book value
Noninterest expense/tangible
book value
Log of total assets
Tangible book value/total assets
Dividend/tangible book value
Fixed rate gap/tangible book
value

Q1:00–Q3:13

Q1:00–Q2:07

Q3:07–Q4:09

Q1:10–Q3:13

Mean

Mean

Mean

Mean

Med.

Med.

Med.

Med.

1.9211

1.7437

2.4334

2.2671

1.3063

1.2201

1.2415

1.1826

9.6365
0.0679

9.3882
0.0664

9.6145
0.0737

9.5150
0.0724

11.383
0.0674

11.100
0.0667

8.4916
0.0551

7.9834
0.0548

0.0155

0.0138

0.0133

0.0129

0.0162

0.0139

0.0199

0.0180

0.0178

0.0093

0.0069

0.0055

0.0248

0.0164

0.0363

0.0292

0.0069

0.0038

0.0036

0.0028

0.0121

0.0069

0.0107

0.0068

0.0057

0.0028

0.0026

0.0018

0.0079

0.0042

0.0110

0.0074

8.7885

8.6027

8.7495

8.6008

9.3529

8.9761

8.4883

8.2626

0.1882

0.1734

0.1888

0.1706

0.1726

0.1629

0.1976

0.1909

0.0215

0.0197

0.0260

0.0239

0.0258

0.0258

0.0082

0.0072

0.2837

0.2823

0.3026

0.3104

0.3291

0.3225

0.2122

0.1984

0.1532

0.1241

0.1588

0.1270

0.1622

0.1300

0.1344

0.1125

0.0141

0.0062

0.0170

0.0072

0.0100

0.0045

0.0105

0.0052

0.4285

0.3932

0.4263

0.3958

0.4550

0.4106

0.4147

0.3762

14.778
0.0731
0.0111
0.080

14.375
0.0709
0.0104
0.1349

14.669
0.0718
0.0136
0.0831

14.255
0.0701
0.0131
0.0664

14.830
0.0654
0.0105
0.1541

14.481
0.0646
0.0091
0.1145

14.976
0.0811
0.0060
0.5894

14.553
0.0786
0.0038
0.6844

Balance sheet items are generally measured at the end of the quarter. Income statement items are measured using trailing four
quarters data. Details on variable deﬁnitions are provided in the text.

3. Unrecognized losses and the market-to-book ratio
To what extent is the persistent decline in the market-to-book ratio a reﬂection of unrecognized
losses in banks’ ﬁnancial assets? The primary assets reported by banks are loans and investments
in debt securities. The latter is unlikely to be a signiﬁcant source of unrecognized losses because book
values generally reﬂect fair valuation, and the proportion of investments that could be a source of hidden losses in book value accounting is quite small. Investments in securities are classiﬁed as either
‘‘held-to-maturity,’’ ‘‘trading,’’ or ‘‘available-for-sale.’’ Investments classiﬁed as held-to-maturity are
the category of investments for which unrecognized loss is potentially important because these assets
are generally reported at amortized historical cost, while available-for-sale and trading securities are
reported at fair value. Nevertheless, when there is an ‘‘other-than-temporary’’ impairment of heldto-maturity securities, banks are required to mark the securities down to fair value. Furthermore, most
investments are classiﬁed as available-for-sale, and so book value already reﬂects the majority of
unrealized investment gains and losses. Investments classiﬁed as available-for-sale include primarily
mortgage-backed securities and Treasury and Agency securities. While it is possible that the reported
fair value of available-for-sale securities are measured with error, any effect from mis-valuation of
MBS would be very small compared to the swing in the market-to-book ratio observed in Fig. 1,
because non-government guaranteed MBS were less than three percent of total assets as of June 2007.
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Fig. 1. The distribution of the market-to-book ratio over time. Notes: The ﬁgure presents statistics from the cross-sectional
distribution of the market-to-book ratio (market value of equity divided by tangible common equity) over time. The sample
comprises all public U.S. bank holding companies with total assets of at least $500 million in March 2006 prices.

Loans are the primary asset category for which unrecognized losses might be relevant. Loans
receivable include loans held for investment and loans held for sale. Loans held for investment are
generally reported on the balance sheet at amortized historical cost net of allowance for incurred loan
losses. Loans held for sale are reported at the lower of cost or fair value. Most loans are classiﬁed as
held for investments.
Unrecognized loan losses conceivably could be a signiﬁcant contributor to the swing in the marketto-book ratio shown in Fig. 1, either as the result of a failure to properly recognize incurred losses, or
as the result of the failure to incorporate expected but not incurred losses into provisions for loan
losses. GAAP requires the recognition of the former but disallows the recognition of the latter (Kahn
et al., 2014; Ryan, 2012). Forecasts of losses due to expected future events (e.g., an expected downturn
in the economy) may not be included in the allowance because these involve non-incurred losses.
How much of the swing in the market-to-book ratio could be due to unrecognized loan losses arising
from these two inﬂuences?
To investigate the question of how much of the decline in market-to-book ratios may reﬂect unrecognized losses in banks’ loans and investments, we apply fair value accounting to the ﬁnancial assets
and liabilities that banks report at amortized cost, which enables us to reconstruct a fair value balance
sheet for each bank. If unrecognized losses are important in explaining the decline in market-to-book
values, then the ratios of market-to-book value and the disclosed fair-to-book value should either be
equal to each other or move in parallel fashion over time.9 The measurement of the disclosed fair value
of equity is made possible by an accounting change in 1992. Since 1992 on an annual basis, and since
Q2:2009 on a quarterly basis, companies are required to disclose the estimated fair value of their ﬁnancial assets and liabilities as of the balance sheet date. These disclosures are quite comprehensive. They
include essentially all loans, securities, debts payable, time deposits, derivatives, and most other ﬁnancial
instruments. We obtain these data from SNL Financial, and use them to calculate the disclosed fair value
of banks’ equity, which reﬂects the amount that would have been reported if all ﬁnancial instruments
were reported at fair value. Fig. 2 shows the cross-sectional means (Panel A) and medians (Panel B) of
the reported market-to-book value and fair-to-book value ratios. We ﬁnd that the disclosed fair-to-book
value was close to one throughout the sample period, and that changes in the market-to-book value over
time were substantially larger than changes in the disclosed fair-to-book value. Thus, under the assumption that fair value is estimated reasonably accurately, unrecognized losses on loans and securities could
only explain a tiny portion of the large decline in the market-to-book ratio since the beginning of the
ﬁnancial crisis. The similarity in the time proﬁle of the book value of equity and its disclosed fair value

9

Disclosed fair value of equity is deﬁned as the proforma book value of equity inferred from the fair value balance sheet.
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implies that the book value measure we use in our empirical work below is quite close to disclosed fair
value.10
Of course, it is possible that fair values are measured with error (e.g., Barth et al., 1996; Nissim,
2003; Kahn et al., 2014). Nevertheless, the errors would have to be very large to explain the large
difference between the two ﬁgures. For example, between Q4:2006 and Q4:2008, the mean marketto-book ratio declined from 2.34 to 0.90 while the mean fair-to-book ratio declined from 1.01 to
0.97. Thus, to fully explain the decline in the market-to-book ratio, the change in the fair-to-book ratio
would have to have been on the order of magnitude of at least thirty times (=[2.34–0.9]/[1.01–0.97])
the reported change. It is unlikely that any error in the fair value estimates would have been that large,
particularly when one considers that the aggressive marking down of assets under fair value accounting methods was frequently criticized as a potential contributor to the ﬁnancial crisis.
The persistence of a large implied fair valuation error for several years after the crisis is implausible. How could massive unrecognized losses not accounted for in fair value accounting continue to
weigh on banks’ market values as late as 2013, especially when one considers the improvements in
real estate markets and in the economy that have taken place since 2008 (which are reﬂected in asset
valuation improvements under fair value accounting and in the declining path of non-performing
loans and loan charge-offs)?11 Moreover, crisis-related losses were largely reﬂected in banks’ book values through timely provisions and write-downs (referred to as charge-offs in the context of loans). For
example, between Q4:2006 and Q4:2008, the mean allowance for loan losses increased from 1.17% of
loans book value (approximately 12% of book equity value) to 1.63% of loans book value (20% of book
equity value). If one takes a closer look at the timing of provisions, net charge-offs, and the allowance
for loan losses (noting that, in any quarter, D allowance = provision  net charge-offs), it is clear that provisioning was adequate relative to ultimate losses over the period 2007–2013 (see Panel C of Fig. 4). Provisioning led net charge-offs, and the allowance rose after the crisis and remained elevated. If banks had
hidden their loan losses and then eventually written off more than their accumulated provisions, then
the allowance would have declined over time. Moreover, if provisioning had been inadequate initially,
then the market-to-book ratio would have risen as losses were realized. Instead, the market-to-book
ratio remained depressed in 2011–2012, long after losses had been written off.

4. Modeling the market-to-book ratio
Our model posits that BHCs generate market value over and above the values of their tangible
assets and liabilities through the combination of different activities they undertake, and through other
differences they exhibit. These various activities and aspects of banks should capture important
differences in bank value over time and across banks, which should be reﬂected in the ratio of
market-to-book value.12
We model value creation associated with loans and core deposits using attributes of these activities
(e.g., the type of deposit or loan, the riskiness of the loan, and the interest earned on the loan). We
capture the value of other intangibles related to franchise value by estimating capitalization multiples
on various categories of noninterest income and expense. The valuation drivers in our model can be
usefully divided into four groups: (1) those that capture the value of loans and related relationship
intangibles, (2) those that capture the value of core deposit and related relationship intangibles, (3)
those that capture the capitalization multiples attached to various types of bank fee income and noninterest expenses, and (4) a ﬁnal category of ‘‘other characteristics’’ inﬂuences, including bank asset
size, leverage, dividend payments, and net asset re-pricing (a proxy for banks’ duration mismatch).
We estimate the following ‘‘Valuation Equation,’’ which captures all of these inﬂuences:
10
Because quarterly data on disclosed fair value are not available prior to 2009, we cannot use the SNL Financial data in our
empirical work.
11
The improvements in charge-offs and non-performing loans are shown in Panel C of Fig. 4.
12
We use the standard measure, tangible book value, as our measure of book value. In a previous version of this paper, we made
adjustments to tangible book value based on a variety of considerations relating to taxes, allowances for losses, and fair valuation.
All of our results are unchanged when making those adjustments, but for the sake of simplicity, and comparability with other
studies, we report results here using simply tangible book value.
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Fig. 2. Market-to-book value versus disclosed fair-to-book value. Notes: The ﬁgures present the time-series of cross sectional
means (Panel A) and median (Panel B) of the following ratios: market value of equity divided by tangible common equity
(market-to-book value), and pro-forma tangible common equity calculated using the disclosed fair values of ﬁnancial
instruments divided by tangible common equity (disclosed fair-to-book value). The sample comprises all public U.S. bank
holding companies with total assets of at least $500 million in March 2006 prices and available fair value disclosure information
in SNL Financial.
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where
AdjMarValEq
TanComEq
IntLoans
AveLoans
ALLL
Loans
NPL
PLLL
NCO
NonIntDepo
CoreDepo
IntCoreDepo
AveCoreDepo
CoreTimeDepo
RecNonIntInc
TranNonIntInc
NonIntExp
TotAsst
Dividend
FixedRateGap

adjusted market value of equity
tangible common equity
trailing-four-quarters (TFQ) tax-equivalent interest on loans and leases
TFQ daily average balance of gross loans and leases
allowance for loan and lease losses
gross loans and leases
nonperforming loans
provision for loan and lease losses
net charge-offs
noninterest-bearing deposits
core deposits
TFQ interest on core deposits
TFQ daily average balance of core deposits
core time deposits
recurring noninterest income
transitory noninterest income
noninterest expense
total assets
common dividends
Fixed rate earning assets minus ﬁxed rate liabilities

An important consideration in specifying any model is to restrict the number of estimated parameters
to permit sufﬁcient degrees of freedom in estimation. There are many balance sheet ratios that are not
taken into account in our model. In particular, we do not include securities that are traded in relatively
liquid and efﬁcient capital markets. The reason for excluding these is that there should be no intangible assets related to banks’ holdings of these securities. In other words, banks’ ability to create value
by investing in securities is limited. Similarly, banks’ ability to generate value from federal funds and
repo-related activities is limited since the market for borrowing reserves among banks is highly competitive. In addition, the effect on earnings from holding cash and below-market interest rate reserves
should be captured elsewhere in our model. Speciﬁcally, to the extent that banks’ motive for holding
reserves is to facilitate deposit-taking activities and generate deposit service fees, the cost of forgone
interest will be reﬂected in our model in a lower estimated value for core deposits and noninterest
income. Similarly, any value creation due to short-term borrowings that fund investments in longterm securities should be captured in our model using our proxy for interest-rate risk exposure.
We do not include ﬁxed assets (like bank buildings) in our model. These assets, which are recorded
in the books at depreciated historical cost, are small as a fraction of total assets, do not vary much
across banks, and are not a core value-generating activity of banks.13 In addition, mis-valuations of
these assets are mitigated in our model by their effect on noninterest expense. For example, if the value
of these assets is understated due to inﬂation, the depreciation expense attached to them would be commensurately lower.14
13
The mean (median) of ﬁxed assets is 1.5% (1.4%) of total assets, its lower quartile is 1%, its upper quartile is 2%, its 5th
percentile is 0.5% and its 95th percentile is 3.2%.
14
Intangible assets (goodwill, servicing rights, favorable leasehold rights, the values of different types of customer relationships,
etc.) are also excluded from the model. These generally are recognized only when a bank is acquired; under GAAP, most internally
developed intangibles are not reported on the balance sheet. As a result, cross-sectional differences in the book value of intangible
assets are likely to be a poor proxy for cross-sectional differences in their economic value; accounting differences mainly capture
differences in the acquisition history of banks. Including intangible assets in a valuation model, therefore, would introduce noncomparability across banks, related to their varying experiences in mergers and acquisitions, which generally would not be
associated with similar variation in the valuation consequences of those transactions. Instead, we capture the value associated
with these assets using the earning streams that they generate and their effects on the size and characteristics of loans (e.g., yield),
deposits (e.g., composition), and other bank attributes.
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Our model does not include all assets and liabilities because doing so would induce perfect multicollinearity (given that all variables are deﬂated by the book value of equity and the model includes an
intercept). Loans and deposits are by far the largest balance sheet items, are the elements of assets and
liabilities that generate the most obvious intangible relationship values, and they capture most of the
cross-sectional variation in net assets. In fact, the cross-sectional variation in all other net assets is
smaller than the cross-sectional variation in either loans or deposits (the time-series mean of the
cross-sectional standard deviation of the ratio of ‘‘other net assets’’ to tangible common equity is
2.33, while the related statistics for the loans and core deposits ratios are 3.56 and 3.24, respectively).
Moreover, we are able to model the cross-sectional variation in loans and deposits because we can
observe various aspects of the composition and characteristics of loans and deposits, while for other
assets and liabilities no such information is available. Still, we do not completely ignore other assets
and liabilities – their average pricing is captured by the intercept and by other explanatory variables.
For example, as noted above, to the extent that the value of ﬁxed assets is understated, depreciation
and therefore noninterest expense will be lower and the predicted market-to-book value will be higher.
4.1. Loans and leases
Consistent with much of the theoretical literature on value creation by banks (e.g., Diamond, 1984;
Calomiris and Kahn, 1991; Rajan, 1992), for many BHCs, loans and leases are the primary intangible
driver of value on the asset side of the balance sheet.15 According to this literature, banks are able to
generate value in lending activities due to their special access to customer relationships (based on privileged information or special control rights associated with bank lending contracts) or possibly as the
result of market power in some market areas and product niches with fewer competitors. Thus, the economic value of existing loans is typically larger than their book value, and this difference could explain a
large portion of the difference between the market and book values of bank equity.
Bankers hope that loans will result in current and future earnings that more than compensate for
the economic (risk-adjusted) cost of funding, originating, servicing and monitoring loans. But this
need not be the case. For example, if a banker commits to allow a borrower to draw upon a line of
credit at a pre-speciﬁed cost, honoring that commitment may entail more costs than beneﬁts if the
borrower’s creditworthiness declines or if the bank’s own cost of funding the line of credit goes up sufﬁciently. Thus, lending relationship intangibles could have positive or negative values over time,
depending on whether the state of the world is one in which it is proﬁtable to fulﬁll commitments
to borrowers. Furthermore, to the extent that banks use loans as a ‘‘loss leader’’ in their customer relationships to attract business in other more lucrative products and services, lending could appear to be
a source of negative intangibles in an empirical model that takes account of those other products and
services. In general, the value premium of existing loans should not be uniform across loans, but rather
should reﬂect the effects of different types of customer relationships: some lending relationships may
entail higher ‘‘quasi rents’’ than others (Rajan, 1992), and different types of loans may create different
opportunities for expanding customer relationships into other products or services.
As shown in the equation above, we model value creation related to loans and leases (hereafter
loans) as the product of the gross book value of loans and the average value creation per dollar of
loans, which is captured by several interaction effects. All else equal, we assume that the value of
existing loans and the value of lending relationships increase with the loans’ average yield, and
decrease with the loans’ credit risk.16 We therefore specify average value creation per dollar
of loans

as a linear combination of an intercept, the average tax-equivalent yield on loans AIntLoans
,
and
the
four
v eLoans
15
There is a large empirical literature demonstrating the importance of banks as processors and users of private information
about borrowers, including James (1987), Slovin et al. (1993), Petersen and Rajan (1994, 2002), Degryse and Ongena (2005),
Aschcraft (2005), and Loutskina and Strahan (2011).
16
While the value of existing loans and the value of lending relationships generally decrease with the loans’ credit risk, there is a
potentially offsetting effect related to the value of relationships. Firms develop relationships with bank lenders to mitigate the
costs of screening and monitoring attendant to borrowing, which are higher for high-risk ﬁrms or ﬁrms with less transparent credit
risks. So high risk loans may indicate more valuable lending relationships. To the extent that opacity and relationship value is paid
for by borrowers – as theory suggests it should be (Rajan, 1992) – those concepts should be captured in higher interest rates on
loans. Thus, our inclusion in the model of the loans’ yield should help capture this offsetting effect.
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(imperfect) measures of credit risk described below.17 We emphasize that this interactive modeling of
the factors that determine the market value of loan intangibles means that the various coefﬁcient estimates of the model must be combined in order to be interpreted properly (a point to which we shall
return in Section 5).
The allowance for loan losses represents management’s estimate of the amount of loans held for
investment that the bank will be unable to collect based on current information and events as of
the date of the ﬁnancial statements. The allowance only pertains to incurred losses, deﬁned as losses
that will be triggered by events that have already occurred, even if the speciﬁc incidence of those
losses are not yet known to the banker. Forecasts of losses due to expected future events (e.g., an
expected downturn in the economy) may not be included in the allowance because these involve
non-incurred losses.18 Thus, the ratio of the allowance for loan losses to the gross book value of loans

ALLL
held for investment Loans
should inform on the extent to which the bank’s loans are at risk of not being
repaid.
Prior research has demonstrated that banks often ‘‘manage’’ the allowance for loan and lease losses,
hence reducing the meaningfulness of that proxy for credit risk (e.g., Beaver et al., 1989; Elliott et al.,
1991; Grifﬁn and Wallach, 1991). The ratio of nonperforming loans to the gross book value of loans

NPL
may therefore contain incremental information about credit risk. Of course, NPLs are also an
Loans
imperfect measure of portfolio risk because banks have some discretion in measuring nonperformance
(e.g., loan terms can be recast to avoid delinquency, a practice sometimes referred to as ‘‘evergreening’’). To increase the comparability of NPLs in the cross-section, we include in our NPL measure all
loans past due 90 days or more that are still accruing interest. This adjustment is important because
banks differ in the delinquency periods that trigger non-accrual classiﬁcation. We adjust downward
the measure of non-performing loans to take account of the portion guaranteed or otherwise covered
by the U.S. government or its agencies.
The allowance and non-performing loans measures are not likely to fully capture lending-related
credit risk for three additional reasons apart from their discretionary nature. First, ﬁrms that employ
relatively conservative charge-off policies will have lower allowance and NPL levels because they have
already removed large portions of problem loans from their books (the allowance and NPL relate to
reported loans only, and do not include loans that already have been charged off). Second, as noted
above, the allowance only reﬂects incurred losses, not expected ones. Similarly, nonperforming loans
reﬂect loans that have already been proven problematic, not those that may become problematic.
Third, both the allowance and NPL measures provide a snapshot at a point in time and do not reﬂect
activity during the entire accounting period. This omission is especially important because loans’
yields, which measure interest income during the period, are likely to be correlated with the rate of
credit loss. We therefore include the following two additional risk ‘‘ﬂow’’ proxies: the ratio of the pro
vision for loan losses to the average balance of loans AvPLLL
, and the ratio of net loan charge-offs to
eLoans

.19
the average balance of loans AvNCO
eLoans
4.2. Core deposits
On the liability side, banks generate value primarily by obtaining and maintaining deposits that
carry low or zero interest. The non-pecuniary beneﬁts to depositors that are associated with the convenience of holding wealth in the form of deposits, along with the brick and mortar costs to banks of
producing deposits, explain why in a competitive market deposits cannot pay an interest rate equal to
other debt instruments. Deposits contribute, in a gross sense, to bank earnings and value creation by
17
Note that the value created from a higher loan interest rate should be measured relative to some money market benchmark
interest rate. Because banks participate in the same market for such instruments, and because we use cross-sectional analysis,
interest rates in our model can be expressed in simple levels rather than as differentials with respect to a common market
benchmark.
18
Loans held for sale are reported at the lower of cost or fair value and therefore require no allowance.
19
Note that while gross charge-offs is affected by management discretion regarding the events that trigger charge-off, net
charge-offs is less sensitive to variation in charge-off policies since ﬁrms that use conservative charge-off policies have large
recoveries which offset the inﬂated charge-offs.
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reducing banks’ ﬁnancing costs, as well as by potentially creating ‘‘cross-selling’’ opportunities,
which allow banks to generate earnings from selling non-deposit services to depositors. So long as
those gross contributions to earnings offset the incremental brick and mortar costs (noninterest
expenses) of attracting deposits, attracting low-interest deposits will also make a net contribution
to earnings.
In most cases, the book value of deposits, which generally equals the amount payable on demand,
overstates the economic liability attached to deposits (that is, deposit relationships have net positive
value). The contribution of deposits to bank value increases with the spread between market borrowing rates and the average interest rate on deposits because this spread reﬂects the impact of deposits
on net interest income (compared to the alternative of funding earning assets with capital market borrowings). The value contribution of deposits also increases with service charges, cross selling opportunities for the particular customer niche, and the stability of deposits, and decreases with deposit
insurance cost, noninterest costs of servicing the deposit, and the forgone interest on required reserves
associated with offering the deposit. These characteristics, which are captured implicitly in some of
our income and cost measures, potentially contribute to our model as proxies for omitted aspects
of the future value expected from deposits – the core deposit intangible – given that the intangible
itself is typically omitted from the balance sheet, but is correlated with these other characteristics.20
Nonetheless, we expect that most of the intangible value of deposits is captured by our measures of the
ratio of core deposits to equity, the composition of core deposits, and the interest rate paid on core
deposits.
Core deposits consist of demand deposits and other noninterest-bearing deposits as well as most
interest-bearing deposits. Interest-bearing core deposits include NOW, ATS, and other interest-bearing
transaction accounts, money market deposits and other savings accounts, and time deposits of less
than $100,000. Noninterest-bearing deposits may be particularly valuable if the cost to maintain them
is not signiﬁcantly greater than that for interest-bearing deposits. We accordingly use the ratio of non

interest-bearing deposits to core deposits NonIntDepo
in modeling the value per dollar of core deposits.
CoreDepo
We also include the following two variables.
The average interest rate on interest-bearing core deposits





IntCoreDepo
Av eCoreDepo

should be negatively related

to the value created by core deposits for two reasons. First, all else equal, the economic liability associated with existing time deposits increases with their average interest rate. Second, cross-sectional
differences in interest costs tend to persist: the current interest cost on core deposits predicts future
interest cost, which in turn affects the value of the core deposits intangible.21,22
The average interest cost and withdrawal risk of deposits, and therefore their value implications,
are not identical across the various categories of deposits. Although we include the average interest
cost of all interest-bearing core deposits as an explanatory variable, this variable is not likely to fully
capture the value implications of differences in interest cost across deposit categories. For example, a
bank that generates large amounts of time deposits during a period of particularly low interest rates is
not likely to be able to sustain the low interest cost of deposits. In contrast, a bank that primarily provides NOW accounts for its customers is likely to have persistently low interest cost. Therefore, the


ratio of small-denomination time deposits to core deposits CoreTimeDepo
should add explanatory power
CoreDepo
to the estimation of the core deposit intangible.

20
The core deposit intangible is recognized on the balance sheet only when the branches giving rise to this asset were purchased
from other banks. Organically developed core deposit intangibles are never recognized. When recognized, the core deposit
intangible is amortized to earnings over a period selected by the bank.
21
Note that the value created from a low deposit interest rate should be measured relative to some money market benchmark
interest rate. Because banks participate in the same market for such instruments, and because we use cross-sectional analysis,
interest rates in our model can be expressed in simple levels rather than as differentials with respect to a common market
benchmark.
22
The value of the core deposits intangible is equal to the present value of net interest savings in future periods due to the use of
core deposits instead of borrowed money to fund assets, plus the value added from cross-selling services to depositors, and minus
the present value of cash outﬂows required to obtain and maintain core deposits. The latter beneﬁts and costs are reﬂected
primarily in noninterest income and expense, which we account for separately.
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4.3. Noninterest income
Noninterest income is an important source of income for most banks, especially large ones. To capture value creation related to this source of income, we deﬁne two measures of noninterest income, both
deﬂated by tangible common equity. These variables partition noninterest income based on categories
that we expect to reﬂect different degrees of income persistence. The more persistent the income stream,
the higher should be the valuation coefﬁcient on that income stream. By partitioning income streams
according to expected persistence, which should be reﬂected in different coefﬁcient magnitudes, we
improve the accuracy of the valuation model by capturing the higher coefﬁcient magnitudes associated
with more persistent streams. The two variables we deﬁne are the ratio of recurring fees to tangible book




value RecNonIntInc
and the ratio of other noninterest income to tangible book value TranNonIntInc
.
TanComEq
TanComEq
Recurring fees include service charges on deposit accounts in domestic ofﬁces, income from ﬁduciary activities, investment banking, advisory, brokerage, underwriting fees and commissions, insurance commissions and fees, and net income from servicing real estate mortgages, credit cards and
other ﬁnancial assets held by others. We also include in this variable unspeciﬁed sources of noninterest income (‘‘other noninterest income’’), because FR Y-9C instructions suggest that the items included
in this category relate primarily to recurring activities.
Some BHCs, primarily mortgage banks and the largest ﬁnancial institutions, generate signiﬁcant
gains from activities such as trading, venture capital, securitization, and loan sale. To the extent that
these gains persist over time, they should contribute to market value incremental to the amounts
already reﬂected in equity book value. Still, we expect that the income stream associated with these
activities is likely to be viewed by the market as less persistent than income from fees, and hence we
expect capitalization multiples to be lower for this category.23
4.4. Noninterest expense
Noninterest expenses are incurred for many reasons: most importantly, for obtaining and servicing
core deposits and loans, and for generating noninterest income. Failure to account for cross-sectional
variation in these expenses, therefore, would result in biased valuation of core deposits, lending relationships and fee-related intangibles. For example, if two banks had the same composition of deposits,
but one could achieve that composition with lower noninterest expenses related to deposit acquisition
(so-called ‘‘brick and mortar costs’’), then that bank would be more valuable. We measure noninterest
expense as the total of salaries and employee beneﬁts, expenses of premises and ﬁxed assets, and


NonIntExp
‘‘other noninterest expense,’’ divided by tangible common equity TanComEq
. We exclude amortization
and impairment charges because we do not include the book value of intangibles in our model, but
rather focus on their earnings-generating ability. To the extent that intangible assets have been
impaired, this will be captured in our model by the lower associated earnings stream.
4.5. Size
Large banks may enjoy implicit government subsidies – that is, they may be perceived to be ‘‘too
big to fail’’ (O’Hara and Shaw, 1990; Stern and Feldman, 2004). They also may have more market
power (e.g., Berger et al., 1999), enjoy scale economies (e.g., Stiroh, 2000; Hughes et al., 2001) or scope
(e.g., Demsetz and Strahan, 1997), or beneﬁt from increased diversiﬁcation (e.g., Penas and Unal,
2004). Compared to small banks, they also may have greater ﬁnancial ﬂexibility, as they may be able
to obtain capital market funds more readily when needed (e.g., Jayaratne and Morgan, 2000; Kashyap
23
In addition to noninterest income, BHCs income statements include net gains (losses) on realized gains and losses on held-tomaturity and available-for-sale securities. These gains and losses are highly transitory so their value effect is generally captured by
existing assets (e.g., the cash that was received when the gain or loss was recognized). In fact, net gains are sometimes associated
with negative ﬁrm performance. Several studies have demonstrated that realized securities gains and losses are used for earnings,
capital and tax management (e.g., Warﬁeld and Linsmeier, 1992; Collins et al., 1995), so that ﬁrms are more likely to realize gains
when they have low earnings, low regulatory capital, or negative taxable income.
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and Stein, 1995, 2000). Size may also proxy for some of the omitted details of banks’ activities and
strategies (e.g., small banks rarely engage in some types of trading activities) and may affect the cost
of capital (e.g., large banks may have lower information risk and higher stock liquidity). Although we
will not be able to disentangle all of the potential inﬂuences that might contribute to residual size
effects on valuation, including bank asset size (log(TotAsst)) in our estimation model helps to control
for these differences, which are not captured by the other model regressors.
4.6. Interest rate risk exposure
Many banks engage in the so-called ‘‘carry trade’’ – a strategy whereby an investor borrows at a
relatively low interest rate, and then uses the proceeds to buy securities with higher yields, typically
further out in the yield curve. In doing so, banks earn higher returns from bearing interest rate risk.
Banks take advantage of this strategy by borrowing short-term funds and buying bonds, primarily
mortgage-backed securities (MBS). If the value impact of carry trade-related earnings is larger than
the risk effect – that is, if banks have a greater ability to absorb interest rate risk than other investors
– their value should increase with the difference between ﬁxed-rate earning assets and ﬁxed-rate
ﬁnancial liabilities. To capture the interest rate risk exposure of banks and any potential net beneﬁts
from engaging in carry trades, we construct the following proxy, which we label the ‘‘ﬁxed rate gap.’’
The value of ﬁxed-rate ﬁnancial instruments is inversely related to interest rates. Therefore, the
sensitivity of the market value of equity to changes in interest rates should be related to the difference
between ﬁxed-rate earning assets and ﬁxed-rate ﬁnancial liabilities. BHCs do not report data that
would permit a full analysis of the ‘‘duration gap’’ of each bank (that is, a measure of interest rate risk
exposure of equity that is based on the Macaulay duration of bank assets and liabilities). Instead, as a


proxy for the duration gap, we use the ratio of ‘‘ﬁxed rate gap’’ to tangible common equity FixedRateGap
,
TanComEq
where ﬁxed rate gap is the difference between ﬁxed-rate earning assets and ﬁxed-rate ﬁnancial liabilities. This rough measure compares the magnitude of net assets exposed to interest rate risk with total
net assets (i.e., common equity), without taking account of cross-bank differences in the durations of
their ﬁxed-rate earning assets or ﬁxed-rate ﬁnancial liabilities.
4.7. Book capital ratio
The capital position of the bank may be value-relevant for several reasons. First, BHCs with high
capital ratios pay lower FDIC insurance premiums, incur lower regulatory costs and risks, and have
higher ﬂexibility in operations and greater ability to grow.24 Second, related to the previous point, high
capital ratios may reﬂect the purposeful accumulation of capital to facilitate value-creating growth. Capital in excess of regulatory requirements creates option value for banks by allowing them to forego having to raise external equity in the market (which would entail physical costs of underwriting, as well as
adverse-selection announcement effects on the value of bank stock). Third, excess capital may proxy for
market power or franchise value, since banks with greater market power may perceive that they have
more to lose from regulatory intervention than other banks (e.g., Keeley, 1990) and consequently have
a greater incentive to maintain excess capital. These effects suggest that the market-to-book ratio should
be positively related to measures of capital adequacy.
On the other hand, if equity is a relatively costly source of ﬁnancing (e.g., due to tax considerations,
adverse-selection costs, or agency costs – see, for example, Myers and Majluf, 1984; Calomiris and
Kahn, 1991; Diamond and Rajan, 2000; Aiyar et al., 2014) higher equity-to-asset ratios may be
associated with lower market-to-book values of equity. Furthermore, to the extent that banks may
seek to beneﬁt from the value of safety net protection (via deposit insurance and anticipated
24
For example, undercapitalized banks are required to submit capital restoration plans to regulators and are subject to
restrictions on operations, including prohibitions on branching, engaging in new activities, paying management fees, making
capital distributions such as dividends, and growing without regulatory approval. They may even be required to dispose of assets.
Some of these costs and restrictions also apply to banks that are classiﬁed as adequately capitalized, especially restrictions on
growth and new operations. In general, there is probably a monotonic relationship between capital ratios and regulatory costs and
restrictions.
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government bailouts), they may be rewarded by the market for undertaking higher leverage (e.g.,
Brewer, 1995). Adrian and Shin (2009) have shown that the rise in leverage by ﬁnancial institutions
leading up to the crisis was a key contributor to the severity of the crisis; and Cheng et al. (2010) argue
that institutional investors may have actively encouraged ﬁnancial institutions to take on greater
leverage, rewarding them for doing so with higher demand for their shares, and thus, higher market
values. Our empirical model is capable of asking whether this market encouragement of leverage was
reﬂected in higher market-to-book values leading up to the crisis, and identifying whether and when
the crisis altered market perceptions of the value of high leverage.
Another reason that market-to-book ratios may be related to leverage is that capital ratios may be
correlated with unobserved cross-sectional heterogeneity related to aspects of risk that are not captured fully by the measures of risk in our model. A high level of bank capital may indicate relatively
risky operations or opaque assets (e.g., Calomiris and Wilson, 2004) which require more of a capital
cushion. Depending on market perceptions of the value consequences of that risk, leverage could be
associated either with higher or lower market-to-book equity ratios. Therefore, the empirical relationship between the market-to-book equity ratio and book leverage is ambiguous in sign. Nevertheless,
all of the above arguments suggest that leverage ratios may explain cross-sectional variation in market-to-book ratios and should therefore be included in our analysis.
In evaluating capital adequacy, regulators use various capital ratios and apply different benchmarks to those ratios. They also use other relevant information (e.g., the fair values of instruments that
are measured at historical cost for regulatory capital purposes). Still, research has demonstrated that
regulatory capital measures are more ‘‘noisy’’ than book capital in reﬂecting capital adequacy (e.g.,
Blankespoor et al., 2011). We therefore measure capital adequacy using the ratio of tangible common
 25
equity to total assets TanComEq
.
TotAsst
4.8. Dividends
Firms are reluctant to cut dividends (e.g., Lintner, 1956). Hence high dividend payments may
indicate management expectations of higher earnings or more sustainable earnings, ceteris paribus,
both implying a positive relationship between the market-to-book ratio and dividend payments.
More generally, dividends may be a signal of the unobserved qualities of a bank for a variety of
reasons. If earnings and risk are measured with error, then banks with better asset quality and management may use dividends to signal their unobservable quality. The signaling role of dividends may
be especially important for banks, since banks that are perceived as weak by their regulators – based
on supervisory examinations, which include privileged as well as public information – sometimes
are restricted in their ability to pay dividends, giving dividend payout even more signiﬁcance as a
proxy for the bank’s strength. In other words, in the case of banks, signaling via dividend payout
decisions reﬂects the signals provided both by management and by regulators. Our measure of
dividend payment is the ratio of quarterly cash dividends declared on common stock to tangible


Div idend
common equity TanComEq
.
5. Estimation results
As a ﬁrst step, Table 3 reports panel estimates of the Valuation Equation from Section 4, which pool
observations for various sub-periods. For these regressions, the model is supplemented with ﬁxed time
effects, and the t-statistics are calculated using two-ways (ﬁrm and time) clustered standard errors
(Petersen, 2009). Table 3 also shows the effect of dividing banks into two sub-groups based on size.
As Table 3 shows, coefﬁcient signs typically conform to the expectations of the theoretical discussion
in Section 4, and coefﬁcient estimates are often statistically signiﬁcant. We ﬁnd that differences
between large and small banks are statistically signiﬁcant but relatively small, and so in the remainder

25
Adding regulatory capital measures alongside the book value of common equity has an insigniﬁcant effect, and does not
materially affect the results reported here.
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of our paper we only discuss the results of models that are estimated for the full sample of banks.26 In
contrast, there are substantial differences in coefﬁcients over time. For example, the coefﬁcient on the
ratio of tangible equity to assets switches from negative prior to the crisis to positive after Q3:2007.
Our main results are cross-sectional estimates of the Valuation Equation developed in Section 4 for
every quarter from Q1:2000 to Q3:2013.27 Due to the large number of cross-sectional regressions (one
for each of 55 quarters), and given our focus on identifying high-frequency time-series patterns, we present our main results using time-series plots, which offer the most economical and informative means of
reporting summary statistics, coefﬁcient estimates, and other statistics. Fig. 3 presents summary model
statistics from the cross-sectional quarterly regressions. The number of observations each quarter ranges
between 221 and 307, with a maximum reached in Q2:2006. The number of estimated parameters is 18
per regression; thus in each of the regressions there are more than 5 observations per parameter (an
often-used rule of thumb for adequacy in degrees of freedom). The R-squared is very high throughout
the sample period, indicating that the model performs well in explaining value. The RMSE declined
signiﬁcantly since the beginning of the ﬁnancial crisis, consistent with the decline in the cross-sectional
dispersion of the market-to-book ratio (see Fig. 1).

5.1. Lending
Panels A and B of Fig. 4 plot the cross-sectional coefﬁcients and t-statistics, respectively, of each of
the lending-related variables and intercept (b0). Panel C (Panel D) depicts the time series of the crosssectional mean (standard deviation) of each of the lending-related variables. Loan yield was by far the
most signiﬁcant lending-related variable through most of the sample period (Panel B). However, this
variable lost its explanatory power during the ﬁnancial crisis. A possible explanation for the decline
in the signiﬁcance of the loans’ yield coefﬁcient is the increase in investors’ risk aversion during the
ﬁnancial crisis. High-yield loans are on average more risky than other loans, perhaps increasingly so,
and in ways that are not fully captured by the loan quality variables. In 2013 the loans’ yield coefﬁcient
has become signiﬁcant again, which is consistent with a recent decline in investors’ risk aversion.
The overall value related to lending is captured in Panel E of Fig. 4 by the line labeled ‘‘mean lending-related ﬁtted value.’’ That is the product of ‘‘mean loans’’ (the mean of the ratio of loans to book
equity) and the ‘‘mean ﬁtted loan coefﬁcient’’, which combines the estimated interacted coefﬁcients
(b0 through b5) for each quarter with the mean values of respective regressors in that quarter

ALLL
NPL
PLLL
NCO
specifically; b0 þ b1 AIntLoans
v eLoans þ b2 Loans þ b3 Loans þ b4 Av eLoans þ b5 Av eLoans . Both series are also plotted in
Panel E. As is apparent in the ﬁgure, the main source of variation over time in the value of loan intangibles is variation in the ‘‘mean ﬁtted loan coefﬁcient,’’ not the average amount of loans.
According to the ‘‘mean lending-related ﬁtted value’’ line, the value associated with existing loans
and lending relationship intangibles declines substantially during 2007 and 2008, reaching its lowest
level at the end of 2008. Since then, lending value has trended up although it remained below the
pre-crisis level. The changes over time in the value of loans and lending intangibles likely reﬂect a combination of factors, including: (1) the large increase in loans’ credit risk (captured by the increases in
allowance, NPL, provision, and net charge-offs in Panel C); (2) the increase in the pricing of credit risk
(for illustrative purposes, we provide a measure of credit risk spreads for Baa bonds in Panel C); (3)
the negative effect of the crisis on banks’ funding cost and liquidity position, as banks were forced to fund
credit lines to existing borrowers (Ivashina and Scharfstein, 2009); (4) a decline in the value of long-term
lending relationships due to lower expected loan growth; and (5) an increase in the opacity of loans combined with the price discount for opacity. Our model cannot reliably decompose those inﬂuences, but it
does offer several useful insights about the changes over time in the value of lending relationships.
26
For example, focusing on the full sample period, most of the coefﬁcients that are signiﬁcant for at least one sample are within
20% of the related coefﬁcients estimated for the other sample (e.g., interest rate on loans, small denomination time deposits,
recurring fees, noninterest expense, dividends). In addition, we ﬁnd similar results to those reported in Panel C of Table 3 when we
exclude the largest banks from the sample (those with asset size greater than $50 billion).
27
When estimating the cross-sectional regressions, we constrain the cross-sectional regressions for each quarter so that the
estimated intercept is constant over time. Doing so enables us to attribute all the changes in the market-to-book ratio over time to
changes in the pricing of the various activities. Nevertheless, if we allow the intercept to vary over time, the results are similar.
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Table 3
Panel data regressions of the market-to-book ratio on proxies for value creation.

Panel A: full sample
Loans’ equation intercept
Average tax-equivalent loans’ yield
Allowance/gross loans held for investment
Nonperforming loans/gross loans
Prov. for loan losses/average gross loans
Net charge-offs/average gross loans
Deposits’ equation intercept
Noninterest-bearing deposits/core deposits
Interest rate on interest-bearing core dep.
Small denom. time deposits/core deposits
Recurring fees/tangible book value
Other nonint. income/tangible book value
Noninterest expense/tangible book value
Log of total assets
Tangible book value/total assets
Dividend/tangible book value
Fixed rate gap/tangible book value
R-squared
Observations

Q1:00–Q3:13

Q1:00–Q2:07

Q3:07–Q4:09

Q1:10–Q3:13

Coef.

t-Stat

Coef.

t-Stat

Coef.

t-Stat

Coef.

t-Stat

0.069
2.067
0.536
0.461
0.761
0.063
0.139
0.066
1.963
0.117
2.632
1.941
2.433
0.100
1.285
24.014
0.029
0.938
15,782

2.6
6.1
1.5
5
2.7
0.2
6.9
2.8
4.7
6.2
6.3
3.9
6.8
4.4
0.9
8.5
3.8

0.142
3.425
0.934
2.061
0.533
4.745
0.199
0.066
3.422
0.117
4.28
3.166
3.955
0.121
4.418
20.499
0.025
0.952
9,062

4.3
8.6
1.3
6
0.6
4.4
10.2
2.1
7.9
5
10.8
4.4
10.7
3.9
2.2
6
3.1

0.003
0.191
0.019
0.479
0.685
0.584
0.116
0.071
0.743
0.085
1.898
1.121
1.468
0.057
5.756
22.599
0.036
0.914
2,845

0.1
0.5
0
4.8
1.8
1.7
5.3
3.1
1.8
3.8
4.2
1.9
4.1
1.8
2.1
6.7
4.2

0.004
0.659
0.267
0.383
0.071
0.081
0.04
0.051
1.945
0.056
1.091
0.81
0.891
0.094
2.062
30.635
0.02
0.938
3,875

0.2
1.8
0.9
6
0.4
0.4
2.3
3
3.1
2.8
2.8
2.1
3.7
4.8
1.7
8.1
2.1

1.9
4.8
1.6
4.7
0.6
0.7
4.8
4.2
2.7
5.9
4.8
3.1
6.0
5.4
2.0
8.1
1.5

0.098
2.642
1.083
1.563
1.107
4.364
0.162
0.136
2.444
0.107
4.112
2.930
3.674
0.237
0.995
20.005
0.01
0.951
5,387

3.0
6.2
1.2
4.3
1.2
4.1
7.3
4.2
5.8
4.1
7.8
3.3
9.0
4.7
0.6
5.7
1.0

0.015
0.352
0.342
0.42
0.049
0.052
0.073
0.033
0.133
0.1
1.769
0.606
0.996
0.127
9.31
29.605
0.021
0.915
1,468

0.3
0.6
0.8
4.2
0.1
0.1
2.6
1.1
0.3
4.8
2.8
0.8
2.9
1.9
4.3
6.9
3.0

0.003
0.032
0.237
0.248
0.020
0.068
0.014
0.026
0.053
0.080
1.037
0.599
0.176
0.279
2.056
30.153
0.004
0.938
1,890

0.1
0.1
0.7
3.8
0.1
0.3
0.7
1.4
0.1
3.6
1.5
1.7
1.1
6.7
1.5
6.3
0.5

0.133
3.651
0.411
3.220
0.398
5.092
0.215
0.001
3.859
0.147
4.800
4.034
4.210
0.021
8.951
20.385
0.036

2.7
6.3
0.4
5.0
0.3
3.3
8.2
0.0
5.5
3.5
8.5
3.5
6.9
0.4
2.4
4.2
2.7

0.007
0.460
0.315
0.662
1.057
1.065
0.135
0.102
1.721
0.053
1.931
2.604
1.580
0.030
1.059
17.959
0.044

0.2
0.9
0.6
3.9
2.1
2.2
4.7
3.3
2.7
1.5
4.1
3.2
3.3
0.6
0.2
5.0
3.1

0.010
1.084
0.278
0.443
0.193
0.268
0.060
0.045
4.468
0.029
1.271
1.474
1.484
0.040
0.234
25.619
0.028

0.3
2.2
0.7
3.2
0.8
0.9
2.9
1.9
4.9
0.8
3.3
2.3
3.5
1.5
0.1
5.8
2.3

Panel B: Small BHCs (total assets less than 2 billion USD)
Loans’ equation intercept
0.053
Average tax-equivalent loans’ yield
1.769
Allowance/gross loans held for investment
0.680
Nonperforming loans/gross loans
0.428
Prov. for loan losses/average gross loans
0.192
Net charge-offs/average gross loans
0.251
Deposits’ equation intercept
0.102
Noninterest-bearing deposits/core deposits
0.106
Interest rate on interest-bearing core dep.
1.125
Small denom. time deposits/core deposits
0.114
Recurring fees/tangible book value
2.670
Other nonint. income/tangible book value
1.914
Noninterest expense/tangible book value
2.209
Log of total assets
0.229
Tangible book value/total assets
2.743
Dividend/tangible book value
24.438
Fixed rate gap/tangible book value
0.013
R-squared
0.938
Observations
8,745

Panel C: Large BHCs (total assets greater than 2 billion USD)
Loans’ equation intercept
0.051
1.4
Average tax-equivalent loans’ yield
1.813
3.9
Allowance/gross loans held for investment
0.462
0.9
Nonperforming loans/gross loans
0.602
3.5
Prov. for loan losses/average gross loans
1.076
3.1
Net charge-offs/average gross loans
0.468
1.2
Deposits’ equation intercept
0.168
6.7
Noninterest-bearing deposits/core deposits
0.033
1.0
Interest rate on interest-bearing core dep.
2.532
4.0
Small denom. time deposits/core deposits
0.122
3.6
Recurring fees/tangible book value
2.989
6.0
Other nonint. income/tangible book value
2.620
3.7
Noninterest expense/tangible book value
2.775
5.7
Log of total assets
0.002
0.1
Tangible book value/total assets
0.980
0.4
Dividend/tangible book value
20.899
5.4
Fixed rate gap/tangible book value
0.039
3.5

(continued on next page)
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Table 3 (continued)

R-squared
Observations

Q1:00–Q3:13

Q1:00–Q2:07

Q3:07–Q4:09

Q1:10–Q3:13

Coef.

Coef.

Coef.

Coef.

0.945
7,037

t-Stat

0.96
3,675

t-Stat

0.927
1,377

t-Stat

t-Stat

0.949
1,985

The regressions include ﬁxed time effect. The t-statistics are calculated using two-ways (ﬁrm and time) clustered standard
errors (Petersen, 2009).

Similar to the loan yield coefﬁcient, the coefﬁcients of the four credit-related variables (provision,
allowance, NPLs, and net charge-offs) decreased in magnitude following the ﬁnancial crisis. However,
unlike the loan yield coefﬁcient, these decreases have coincided with large increases in the crosssectional variability of the credit-related variables (Panel D), and thus the t-statistics of these
coefﬁcients have not changed signiﬁcantly (Panel B). As discussed below, these patterns suggest that
investors viewed the elevated values of the credit-loss related variables of some banks during the
ﬁnancial crisis as less persistent than in ‘‘normal’’ times, resulting in lower coefﬁcient values.
Consistent with prior research (e.g., Beaver et al., 1989) the provision and allowance for loan losses
do not subsume the information about credit risk contained in nonperforming loans and loan chargeoffs. In fact, nonperforming loans is the only variable that was consistently signiﬁcant throughout the
sample period; in contrast, the allowance coefﬁcient was relatively insigniﬁcant throughout the sample period. The coefﬁcient on the provision also was insigniﬁcant in most of the quarters; however, it
was marginally signiﬁcant during recessions (in 2001 and at the beginning of the ﬁnancial crisis) as
well as in the last two years of the sample period (mid-2011 through mid-2013). Apparently during
recessions the provision variable captures important aspects of losses, while at other times it is
‘‘noisy’’ and possibly ‘‘managed.’’
Net charge-offs appears to exhibit an opposite pattern relative to the provision: it is signiﬁcant during expansion periods but is insigniﬁcant or even positive during recessions. One interpretation of this
ﬁnding is that charging-off loans during recessions is a sign of strength because it indicates a willingness to recognize additional provisions. Loan charge-offs reduce the allowance for loan losses, thereby
inducing the bank to increase the provision for loan losses to bring the allowance-to-loans ratio back
to ‘‘acceptable’’ levels. This indirect effect of loan charge-offs could explain the insigniﬁcant effect of
charge-offs during the ﬁnancial crisis.
Panel C shows that the cross-sectional means of the four loan quality variables increased signiﬁcantly during the ﬁnancial crisis. Consistent with the view that these variables contain different
and complementary information about loan quality, those increases, however, did not coincide with
one another. The ﬁrst to increase was NPL, followed by the provision, and ﬁnally, by the allowance
and net charge-offs. This pattern is expected given that accounting rules require banks to use an
incurred (rather than expected) loss model in recognizing credit losses, and given that many loans that
are eventually charged-off are classiﬁed as non-performing beforehand (Kahn et al., 2014).
Following the ﬁnancial crisis, the trend in the credit loss variables was reversed. Since early 2010
there is a strong negative trend in the provision. NPL and net charge-offs developed negative trends
about a year later, and the allowance started to trend downward in mid-2011. As of Q3:2013, the
mean values of NPL and the allowance remain higher than their pre-crisis levels, but the provision
and net charge-off means have reached their pre-crisis levels.
Panel D depicts the cross-sectional standard deviations of the lending-related variables. Although
both means and standard deviations of the credit loss variables rose during the crisis, standard deviations increased more than means. In particular, the standard deviation of NPL increased almost tenfold. Clearly, there were big differences in credit losses experienced by banks during the crisis. The
decline in the coefﬁcients of these variables during the crisis (Panel A) indicates that these losses were
perceived as less likely to persist. In earlier periods, an increase in loan problems of one bank compared to the mean signaled a long-term change in that bank’s lending outcomes, but during the crisis,
cross-sectional differences were more indicative of a momentary, rather than lasting, difference. With
the return to more ‘‘normal’’ times in recent quarters, the magnitudes of several of the coefﬁcients
have increased.

C.W. Calomiris, D. Nissim / J. Finan. Intermediation 23 (2014) 400–435

419

Fig. 3. Model statistics. Notes: The ﬁgure presents summary statistics from cross-sectional regressions of the ‘‘Valuation
Equation’’ described in Section 4. The sample comprises all public U.S. bank holding companies with total assets of at least
$500 million in March 2006 prices.

5.2. Deposits
Fig. 5 plots statistics for the core deposit-related estimates. As for lending activities, the ﬁgure contains ﬁve panels. The ‘‘mean deposits-related ﬁtted value’’ shown in Panel E captures the overall effect
of core deposits on bank market-to-book values over time. Panel E also presents the time series of the
components of the ‘‘mean deposits-related ﬁtted value,’’ namely the mean ﬁtted deposit coefﬁcient


CoreTimeDepo
and the mean of deposits (relative to book equity). Panc0 þ c1 NonIntDepo
þ c2 AIntCoreDepo
v eCoreDepo þ c3 CoreDepo
CoreDepo
els A and B plot the time series of the individual cross-sectional coefﬁcients and t-statistics, respectively, for each of the deposit-related variables and intercept (c0). Panels C and D depict the time
series of the cross-sectional mean and standard deviation of the deposit-related variables, respectively. All coefﬁcients have the expected signs (Panel A) and are generally statistically signiﬁcant
(Panel B; note that consistent cross-sectional coefﬁcients over time, even when only marginally significant individually, imply strong overall signiﬁcance).28 Noninterest bearing deposits are more valuable
than NOW and savings accounts (the omitted category), which in turn are more valuable than time
deposits. High interest paying deposits are less valuable than low interest paying ones.
Similar to the lending-related ﬁtted value, the deposit-related ﬁtted value is much lower after the
ﬁnancial crisis compared to the pre-crisis period (Panel E). However, the lending-related ﬁtted value
declined during 2007 and 2008, while the deposit-related ﬁtted value declined in late 2008 and 2009.
The time-series pattern of the deposit-related ﬁtted value tracks changes in the interest rate environment (Panel C). Reductions (increases) in interest rates, primarily long-term ones, have led to declines
(increases) in the deposit-related ﬁtted value.29 That is, core deposits do not save interest cost as much
when interest rates on non-core debts are low, as they have been after the crisis.
Interestingly, the relationship between the deposit-related ﬁtted value (Panel E) and the Treasury
rates (Panel C) is not simultaneous. Changes in interest rates signiﬁcantly lead (i.e., come before)
changes in the deposit-related ﬁtted value. Apparently, it takes investors signiﬁcant time to fully
understand the implications of changes in interest rates for the value of core deposits. The fact that
28
Relatedly, the three deposit-related coefﬁcients (c1, c2, and c3) are jointly signiﬁcant at the 1% level in each of the quarters
except Q2:2011 (p-value = 12%), Q3:2011 (p-value = 16%), Q4:2011 (p-value = 1.5%), and Q1:2012 (p-value = 2.5%).
29
It is also conceivable that some of the decline in deposit value might reﬂect an increasing risk premium used for discounting
the beneﬁts of deposits, for example, as the result of risks associated with deposit withdrawal. Deposits, however, are a core line of
business for banks that has not shown much instability over time (as shown in Fig. 5, Panel C, non-interest bearing deposits have
been remarkably stable, and time deposits have varied predictably over time with changes in interest rates). Thus, although we are
not able to rule out the importance of changes in deposit risk premia, we do not think that time variation in the risk premia used to
discount interest cost savings from deposits is likely to have been very important for explaining our ﬁndings.
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Fig. 4. Loans and lending relationships. Notes: The ﬁgures present summary statistics from cross-sectional regressions of the
‘‘Valuation Equation’’ described in Section 4, related to loans and lending-related intangibles. The series plotted include
regression coefﬁcients and related t-statistics, mean and standard deviation values of the regressors, and metrics calculated
using the coefﬁcients and the mean values of the regressors. The sample comprises all public U.S. bank holding companies with
total assets of at least $500 million in March 2006 prices.

changes in long-term rates have a larger effect than changes in short-term rates is consistent with the
‘‘stickiness’’ of core deposits. But if core deposits are sticky, then the value consequences of an interest
rate decline should have been predictable; thus it is surprising that market values of banks seem to
react with a lag to the recent decline in interest rates.
One potential explanation for the apparent lagging response of deposit intangibles to interest rates
is the effect of another inﬂuence on the market value of deposits, namely the cost of deposit insurance.
There have been numerous changes in the way deposit insurance premia have been calculated since
2006, which are not easily summarized, and the timing of market awareness of coming changes is
hard to identify. Nonetheless, market values of core deposits likely were reduced by announcements
of dramatic increases in deposit insurance premia from 2008 through 2011.30

30
In 2006, premia ranged from 2 to 4 basis points. By the ﬁrst quarter of 2009, premia for the lowest risk category varied between
12 and 14 basis points, and were much higher for higher risk categories, and rates rose further in 2009 and 2010. One-time
emergency assessments were also instituted in September 2009. For details of FDIC policy changes, see Federal Register, Vol. 71,
No. 230, November 30, 2006, Vol. 73, No. 246, December 22, 2008, Vol. 74, No. 41, March 4, 2009, and Vol. 76, No. 38, February 25,
2011.
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Fig. 4 (continued)

Panel C presents the cross-sectional means of the deposit-related variables alongside two interest
rates – the 3 month and 10 year Treasury rates. The interest cost of core deposits is strongly correlated
with lagged values of the 3 month Treasury rate. The lag is especially long for upward movements,
reﬂecting banks’ practice of delaying upward rate adjustments to maximize net interest income. For
downward adjustments, the lagged relationship is the mechanical result of the fact that interest cost
is a backward looking measure of interest rates, while Treasury yields are a forward looking measure.
Also correlated with lagged interest rates is the proportion of time deposits and, to a lesser extent,
the proportion of noninterest bearing deposits. Interest rate increases (decreases) tend to produce protracted increases (decreases) in time deposits, and vice versa for noninterest-bearing deposits.
Panel D of Fig. 5 depicts the cross-sectional standard deviations of the deposit-related variables.
Since early 2009 there are clear negative trends in the cross-sectional variability of time deposits
and interest on deposits, and a positive trend in the cross-sectional variability of the proportion of
noninterest-bearing deposits. The trend in the variability of the deposit interest rate is due to the large
decline in interest rates, which reduced banks’ ability to meaningfully differentiate themselves based
on rates offered. The decline in the variability of the proportion of time-deposits and the increase in
the variability of noninterest bearing deposits are correlated with the trends in the average
proportions.
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Fig. 4 (continued)

5.3. Noninterest income
Panels A through E of Fig. 6 present the model’s statistics related to noninterest income. Before the
ﬁnancial crisis, as predicted in Section 4, a dollar of recurring fees had a greater impact on bank value
than a dollar earned from other sources of noninterest income (Panel A). However, the difference in
coefﬁcients between the two sources of income was not as large as one might have expected. Income
from trading, securitization, loan sale, and similar activities (‘‘transitory income’’) had a capitalization
multiple or ‘‘earnings response coefﬁcient’’ of about 3 compared to about 5 for recurring fees.31 That
suggests that much of trading income was perceived as having a persistent component, reﬂecting either
the implicit bid-ask spread earned from market making, or high ‘‘alphas’’ of proprietary traders. In the
ﬁrst half of the ﬁnancial crisis (Q3:07–Q3:08), the capitalization multiples of the two sources of noninterest income converged and trended downward. Since then the two coefﬁcients have been ﬂuctuating
around one, although they increased signiﬁcantly in recent quarters (Q4:12–Q3:13). Apparently, since
the ﬁnancial crisis investors view these noninterest sources of income as some combination of less persistent, more risky, or otherwise less valuable than in the past. In other words, the intangible value associated with the ability to generate noninterest income has declined substantially.
The mean (Panel C) and standard deviation (Panel D) of recurring income over book equity
increased during the ﬁnancial crisis, primarily due to declines in book equity from recognized losses.
These trends have reversed since early 2010, due to both a numerator effect (e.g., restrictions on
deposit fees post the ﬁnancial crisis) and a denominator effect (the increase in capital resulting from
restrictions on dividends and share repurchases).
The substantial time-series variation in the capitalization coefﬁcient (Panel A) and level (Panel C) of
transitory income, as well as the positive correlation between them (i.e., the capitalization coefﬁcient
tends to be high in periods of high income), imply that the value impact of this income source is highly
volatile over time. However, because the average value of transitory income is only a fraction of recurring
income (Panel C), the value impact of noninterest income (Panel E) is due primarily to recurring income.
The mean noninterest income-related ﬁtted value has declined from about 0.8 before the ﬁnancial
crisis to about 0.1 after the crisis (Panel E). As Panels A and C show, although the amounts of both components of noninterest income have declined somewhat, the dramatic decline in the contribution of
noninterest income to bank value mainly reﬂects the steep declines in estimated capitalization multiples. It is important to bear in mind, however, that these estimated declines in the market value of
noninterest income reﬂect the gross impact of noninterest income, which may be offset either by
31
The difference between the two coefﬁcients was insigniﬁcant in most quarters, especially since the ﬁnancial crisis. The
insigniﬁcance of the difference was due to the relatively small difference as well as to the high standard error of the coefﬁcient on
transitory income.
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changes in the levels of noninterest expense or by changes in the capitalization multiples applied to
noninterest expense (which are explored below). One would expect such offsetting effects. To the
extent that banks earn less noninterest income they should be incurring less noninterest expense
(e.g., lower bonuses). Furthermore, to the extent that markets anticipate less persistence in noninterest income (e.g., as the result of the implementation of the Volcker Rule), that should also imply lower
capitalization multiples (in absolute value) applied to noninterest expense.
5.4. Noninterest expense
Noninterest (operating) expenses are incurred by banks in generating net interest income and noninterest income. Banks are able to generate high interest rate loans (relative to securities) and obtain
noninterest-bearing and low interest deposits, thereby increasing net interest income, by investing in
ﬁxed assets and technology and by employing workers. Similar expenditures are required to generate
noninterest income. These outlays are reﬂected in noninterest expense. To the extent that investors
price expected net interest income and noninterest income from future activities (i.e., intangibles or

Fig. 5. Core deposits and related intangibles. Notes: The ﬁgures present summary statistics from cross-sectional regressions of
the ‘‘Valuation Equation’’ described in Section 4, related to deposits. The series plotted include regression coefﬁcients and
related t-statistics, mean and standard deviation values of the regressors, and metrics calculated using the coefﬁcients and the
mean values of the regressors. The sample comprises all public U.S. bank holding companies with total assets of at least
$500 million in March 2006 prices.
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Fig. 6. Noninterest income. Notes: The ﬁgures present summary statistics from cross-sectional regressions of the ‘‘Valuation
Equation’’ described in Section 4, related to noninterest income. The series plotted include regression coefﬁcients and related tstatistics, mean and standard deviation values of the regressors, and metrics calculated using the coefﬁcients and the mean
values of the regressors. The sample comprises all public U.S. bank holding companies with total assets of at least $500 million
in March 2006 prices.

franchise value), they also consider the cost required to generate that income and accordingly capitalize future noninterest expense. Therefore, the declines in lending-related, deposit-related and noninterest income-related intangibles documented above imply that the capitalization multiples for
noninterest expense should similarly decline (in absolute terms).
Panel A of Fig. 7 plots the cross-sectional coefﬁcient and t-statistic of noninterest expense. The
coefﬁcient is signiﬁcantly negative, as expected, throughout the sample period, but both its magnitude
and statistical signiﬁcance decreased substantially during and after the ﬁnancial crisis. Before the
ﬁnancial crisis, the coefﬁcient ﬂuctuated around 4, but in the ﬁrst part of the ﬁnancial crisis
(Q3:07–Q3:08) it declined to about 1 and generally remained at that level through 2012. In the last
few quarters of the sample period (Q4:12–Q3:13), the magnitude of the coefﬁcient has increased signiﬁcantly. These patterns track similar movements for noninterest income.32
32
Interestingly, the difference between the coefﬁcients of noninterest income and noninterest expense remains essentially
constant over time. We ﬁnd that the differences between the (negative of) the coefﬁcient on noninterest expense and each of the
noninterest income coefﬁcients were insigniﬁcantly different from zero in most quarters, especially since the ﬁnancial crisis.
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Fig. 7. Noninterest expense. Notes: The ﬁgures present summary statistics from cross-sectional regressions of the ‘‘Valuation
Equation’’ described in Section 4, related to noninterest expense. The series plotted include regression coefﬁcients and related tstatistics, mean and standard deviation values of the regressors, and metrics calculated using the coefﬁcients and the mean
values of the regressors. The sample comprises all public U.S. bank holding companies with total assets of at least $500 million
in March 2006 prices.

Similarly, as shown in Panel C of Fig. 7, the negative contribution of noninterest expense to bank
value (the product of the estimated coefﬁcient and the mean value of noninterest expense) has diminished dramatically over time, implying that noninterest expense has been a positive, and partly offsetting, inﬂuence on the negative trend in bank equity market-to-book values since the crisis. The mean
noninterest expense-related ﬁtted value has increased from about 2 before the ﬁnancial crisis to
about 0.5 after the crisis (Panel C). These statistics imply that the net intangibles-related decline
in banks’ market-to-book ratios during the ﬁnancial crisis was smaller than implied by the reductions
in the lending-related, deposit-related, and noninterest income-related ﬁtted values shown in
Figs. 4–6, as those declines were offset by the large increase in the noninterest expense-related ﬁtted
value.
5.5. Other bank attributes
Panels A through E of Fig. 8 present the statistics for the other bank attributes included in the
Valuation Equation, which include dividend payout relative to book equity (dividend), the common
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equity-to-asset ratio (capital), bank size (size), and the proxy for interest rate risk (gap). The most signiﬁcant of these variables since the ﬁnancial crisis is dividend payout (Panel B). This variable captures
much of what is missing from the ﬁnancial statements; weak banks, including those with signiﬁcant
off-balance-sheet loss contingencies, pay low (if any) dividends. If dividends have a signaling role
related to unobserved bank quality, then one would expect the magnitude of the effect of dividends
to rise during times of greater uncertainty. That is, indeed, what we ﬁnd; the magnitude of the effect
of dividends on market values (shown in Panel A), as well as its statistical signiﬁcance (Panel B),
increased dramatically during the ﬁnancial crisis.33
The ‘‘carry trade,’’ as indicated by gap, contributed to bank value throughout the sample period (see
also Table 3), but its effect was generally larger during periods of upward sloping term structure (the
term spread is plotted alongside model statistics in Panel C). Yet the mean contribution of gap to the
market-to-book equity ratio for the aggregate of banks was negligible throughout the sample period.
The explanation for this apparent contradiction is that the cross-sectional mean value of gap is close to
zero in essentially all quarters (Panel C) while its cross-sectional standard deviation is quite high
(Panel D). In other words, in any given period, some banks engage in the carry trade while others have
negative gap. Thus, the overall gap effect on the banking industry is small.
Asset size was a net positive contributor to value throughout the sample period, with a positive and
signiﬁcant coefﬁcient in essentially all quarters (Panel B). The size effect was especially large during
the recession of 2001, consistent with the perceived beneﬁt of being ‘‘too-big-to-fail.’’ This premium
has declined substantially since the ﬁnancial crisis, likely reﬂecting the regulatory costs associated
with being considered systemically important. The changing contribution of asset size to market value
(Panel E) closely tracks the changes in coefﬁcient magnitude shown in Panel A, as the mean value of
size was stable throughout the sample period (Panel C).
As shown in Panels A and E, high leverage (a low value of capital) increased the market-to-book
equity ratio during ‘‘normal’’ times, but reduced market value during the ﬁnancial crisis and afterward. After the ﬁnancial crisis the capital coefﬁcient is generally insigniﬁcant. The shifting market
consequences of greater leveraging conﬁrm the view that market participants encouraged high leverage of banks prior to the crisis (reﬂecting the high cost of equity ﬁnance, or perhaps to maximize the
value of the safety net put option they enjoyed), as argued by Cheng et al. (2010), but apparently, once
the crisis began, banks with lower leverage were rewarded for their relatively low counterparty risk
and were able to maintain their operations better than those that were scrambling to liquidate assets
and shore up their positions as a consequence of their higher leverage.
33
We also experimented with including repurchases in our dividends variable. When we did so, we found similar results to those
reported here. Although coefﬁcient magnitudes and t-statistics are smaller when repurchases are included, they are still highly
signiﬁcant economically and statistically.
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Fig. 8. Bank attributes. Notes: The ﬁgures present summary statistics from cross-sectional regressions of the ‘‘Valuation
Equation’’ described in Section 4, related to bank attributes. The series plotted include regression coefﬁcients and related tstatistics, mean and standard deviation values of the regressors, and metrics calculated using the coefﬁcients and the mean
values of the regressors. The sample comprises all public U.S. bank holding companies with total assets of at least $500 million
in March 2006 prices.

5.6. Decomposition of the market-to-book ratio
Fig. 9 summarizes the inﬂuences on market value described in Figs. 4–8. It plots the mean marketto-book equity ratio over time alongside the contributions to that ratio from each set of variables
(loans, core deposits, noninterest income, noninterest expense, and attributes) included in the Valuation Equation. Each plot associated with a set of explanatory variables equals the cross sectional mean
of the portion of the ﬁtted value of the market-to-book ratio explained by that set of variables. Thus,
the total of the ﬁve mean activity-related ﬁtted values is equal to the mean market-to-book ratio.
From 2007 through the beginning of 2009 there is a strong negative trend in the market-to-book ratio
and in the portions of the ﬁtted value explained by lending, noninterest income and the attributes. As
shown above, these trends reﬂect changes in the estimated coefﬁcients (e.g., the reductions in the
coefﬁcients on the components of noninterest income) as well as changes in the related variables
(e.g., increases in NPLs). The negative trends in lending, noninterest income and the attributes were
offset by a large increase in the portion of the market-to-book ﬁtted value explained by noninterest
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Fig. 9. Mean market-to-book ratio and its components over time. Notes: The ﬁgure plots the mean market-to-book value over
time alongside the contributions to that ratio from each set of variables included in the Valuation Equation. The ﬁgure is
constructed so that the total of the ﬁve groups of variables (loans, core deposits, noninterest income, noninterest expense, and
other attributes) sum to the ﬁtted value of the mean market-to-book ratio. The sample comprises all public U.S. bank holding
companies with total assets of at least $500 million in March 2006 prices.

Fig. 10. Decomposition of the explained cross-sectional variation in the market-to-book ratio. Notes: The ﬁgure plots the crosssectional variation in the various activity-related ﬁtted values relative to the total cross-sectional variation in the ﬁtted marketto-book ratio. The covariance effect captures the cross-sectional variation in the ﬁtted market-to-book ratio that is explained by
the covariances among the various value effects. By construction, the individual plots sum to unity at each point in time. The
sample comprises all public U.S. bank holding companies with total assets of at least $500 million in March 2006 prices.

expense. Of the three sources of value creation, deposits are the only one that did not decline at the
beginning of the crisis. However, in the post-crisis, low-interest rate environment, banks lost much
of the value creation associated with that important activity. The decline in the value of deposits after
the ﬁnancial crisis offset the partial recovery in lending, leaving the average market-to-book ratio at
about one through mid-2012.
While Fig. 9 captures the relative contribution over time of the various value drivers in the
Valuation Equation to the mean market-to-book equity ratio, Fig. 10 examines the relative contributions of the value drivers to the cross-sectional variation in the market-to-book ratio, and how those
contributions changed over time. Because the regressors in the Valuation Equation are not mutually
orthogonal, Fig. 10 includes a covariance term, which captures the cross-sectional variation in the
ﬁtted market-to-book ratio that is explained by the sum of the covariances among the various value
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Fig. 11. Covariances across activities. Notes: The ﬁgure plots the cross-sectional covariances of the ﬁtted values of each of the
value drivers for which synergies are likely to be important (loans and deposits, loans and noninterest expense, deposits and
noninterest expense, loans and noninterest income, deposits and noninterest income, and noninterest income and noninterest
expense). The sample comprises all public U.S. bank holding companies with total assets of at least $500 million in March 2006
prices.

Fig. 12. Attribute-related components of the explained cross-sectional variation in the market-to-book ratio. Notes: The ﬁgure
plots the cross-sectional variation in the various attribute-related ﬁtted values relative to the total cross-sectional variation in
the ﬁtted market-to-book ratio. The sample comprises all public U.S. bank holding companies with total assets of at least
$500 million in March 2006 prices.

effects. By construction, the individual plots sum to unity at each point in time. These covariances are
described in detail in Fig. 11.
The most signiﬁcant pattern in Fig. 10 is the large decline in the contribution of the covariance term
since the beginning of the crisis. As we mentioned in Section 3, our model is not structural; covariances among regressors reﬂect the fact that bank decisions that increase, say, fee income, also may
increase core deposits and noninterest expense, and vice versa. The fact that the covariance term
becomes smaller over time suggests that as the value contribution of different activities declines over
time in absolute value so do the effects of covariances among them on value (which makes sense given
that covariance is scale-dependent). In other words, as the value of bank intangibles become small, the
perceived valuation covariance effects across categories of assets and liabilities or income and expense
streams also become smaller. Fig. 11 conﬁrms that interpretation. It plots the individual covariances
between each category of variables in the Valuation Equation. Speciﬁcally, we plot the covariances of
the ﬁtted values of each of the value drivers for which synergies are likely to be important (loans and
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deposits, loans and noninterest expense, deposits and noninterest expense, loans and noninterest
income, deposits and noninterest income, and noninterest income and noninterest expense). These
covariances are often large prior to the crisis, but after 2007 they are all effectively zero.
The covariance effect in Fig. 10 is not the only effect that becomes smaller over time. In fact, the
ﬁnancial crisis is associated with a decline in the explanatory power of loans, core deposits, noninterest income, and noninterest expense. The only variables that gained explanatory power during the
ﬁnancial crisis are attributes. To identify which of the attributes are responsible for this trend, we plot
in Fig. 12 the time-series of the explained cross-sectional variation associated with each attribute.
Consistent with the large increase in the dividend coefﬁcient (Panel A of Fig. 8), we ﬁnd that the
increase in the explanatory power of the attributes is due to dividends. Interestingly, the dividend variable appears to have lost much of its explanatory power since Q4:2012, consistent with other indications throughout the analysis of a post-2012 return to normalcy.
6. Conclusion
We examine the market valuation of banking activities and why market-to-book ratios of U.S. bank
holding companies changed over the last decade. We develop a Valuation Equation that uses bank balance sheets, income statements, and other attributes to identify the drivers of bank value and how
they have changed over time. Our valuation model recognizes that: (1) banks possess valuable intangible assets through the types of assets and liabilities that they create (e.g., lending and deposit relationships), as well as other activities related to noninterest income (e.g., market making, loan
servicing, and underwriting); (2) banks’ noninterest income streams are heterogeneous, differing in
their proﬁtability and persistence; (3) bank value also depends on other attributes, including the ability of the bank to signal its value to the market through dividends, the bank’s choice of ﬁnancing structure (capital ratio), bank size, and the extent to which the bank bears interest rate risk; and (4) the
valuation of assets, liabilities or income streams varies over time depending on changing market
conditions.
This approach allows us to identify the changes in market pricing of intangibles over time. The
model explains substantial cross-sectional variation in observed market-to-book equity values, as well
as changes in the average market-to-book values of equity over time. Contrary to the view that the
substantial decline in market-to-book values for U.S. banks from 2006 to 2012 mainly reﬂects unrecognized losses, we ﬁnd that other factors explain most of the decline in market-to-book ratios. We ﬁnd
that the declines in bank stock values since 2007 primarily reﬂect declining market perceptions of the
intangible values attached to various categories of banking activity.
We ﬁnd that the value of loan intangibles fell substantially during the crisis, but has begun to
recover recently. The value of core deposit intangibles also declined during the crisis, but has
remained depressed as the result of the low-interest rate environment. The capitalization multiples
associated with noninterest income and noninterest expense have also shrunk substantially in absolute value in the crisis and post-crisis period, suggesting either a perception of lower expected persistence of these streams of income and expense, or higher discount rates during the aftermath of the
crisis, or both.
Other attributes of banks also matter importantly for bank market values. Banks that pay higher
dividends, ceteris paribus, exhibit higher market value ratios. This effect became much stronger during and after the crisis than before, a fact that is consistent with the view that dividends provide a signal of hard-to-observe bank quality, which should be more important during times of greater
uncertainty.
The results with respect to our measure of interest rate risk (the difference in the amount of assets
and liabilities subject to ﬁxed interest rates) indicate that the ‘‘carry trade’’ also contributes to bank
proﬁtability, and the magnitude of that contribution varies over time with the term structure of interest rates. Carry trade valuation effects matter positively for some banks, but negatively for others,
reﬂecting cross-sectional differences in banks’ exposure to interest rate risk. Times when the term
structure is steep are associated with greater contributions of carry trade effects to cross-sectional differences in bank values, but cross-sectional differences in bank exposures to interest rate risk imply
that carry trade has a small effect on average values of banks as a whole.
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Higher bank leverage was associated with higher market values prior to the crisis, but this relationship reversed during the crisis; higher leverage became associated with lower market values. This
ﬁnding suggests that, consistent with recent work by Cheng et al. (2010), the market may have
rewarded the high leveraging of ﬁnancial institutions prior to the crisis (see also Adrian and Shin,
2009), but that once the crisis revealed problems in banks’ balance sheets and saw rising concerns
about bank counterparty risk, high leverage became penalized by the market.
These results have important implications for policy, especially for the new macro-prudential policy framework toward banks, which seeks to identify risk factors to guide policy makers about changes
in ﬁnancial fragility. Regulators focus on book values of equity when thinking about ﬁnancial fragility.
Recent research has pointed toward market values as useful indicators of bank fragility, and shown
that such measures can lead to dramatically different conclusions about capital adequacy (Acharya
et al., 2013; Acharya and Steffen, 2013). Our analysis shows that a focus on market values is useful,
not only because market values ‘‘correct’’ errors in accounting for the book values of tangible assets
(i.e., unrecognized loan losses), but also because book values of equity omit important drivers of value
that are related to expected future cash ﬂows associated with intangible assets and liabilities. The fact
that some U.S. banks today display market-to-book ratios below one indicates that some of those
banks’ investments in human capital, information technology, and physical branch networks are projected to generate negative economic proﬁts in the future. Attention to market values, and their drivers, is essential for regulators to identify points of vulnerability for banks, many of which are unrelated
to balance sheet book values.
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