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I. INTRODUCTION

The current financial crisis has reinvigorated a debate on the effectiveness of the existing
accounting and regulatory frameworks for banks. Questions abound, ranging from adequate
capitalization levels of banks to the boundaries of financial regulation (see Financial Stability
Forum, 2008). Part of the debate on financial reform centers around required information on
banks for effective market discipline and supervisory action. This includes not only thinking on
the required level of detail on disclosure of bank assets and liabilities but also on their valuation
techniques and the appropriateness of current accounting rules more generally (see Laux and
Leuz, 2009, for a survey).

Part of this debate centers around the pros and cons of fair value accounting, where fair
value is meant to indicate the price at which an asset could be bought or sold in a current
transaction between willing parties, other than in a liquidation. Accounting standards stipulate
that as a guiding principle, the quoted market price in an active market should be used as the
basis for the measurement of the fair value of an asset. The problem is that such a price is not
always available, for example, in illiquid markets. In such cases, fair values need to be estimated
based on available information. A related concern is the potential procyclical nature of fair value
accounting, which could magnify fluctuations in bank lending and economic activity (see IMF,
2009, and Heaton et al., 2009). A broader concern is that the current “mixed attribute” model of
accounting, in which some financial instruments are measured based on historical cost and some
at fair value, together with discretion over how financial instruments are measured, gives rise to
accounting arbitrage.’

Despite difficulties of determining fair values in illiquid markets, advocates of fair value
accounting maintain that fair value is the most relevant measure for financial instruments.’ They
argue that financial assets, even complex instruments, tend to trade continuously in markets and
it should therefore be possible to use information embedded in market prices to compute fair
values of financial assets.

Faced with massive write-downs and expected losses, banks in contrast have used the
momentum to lobby against the use of fair value accounting. They claim that most of their assets
are currently not impaired, that they intend to hold them to maturity anyway, and that market
prices reflect distressed sales into an illiquid market. Potential buyers of such assets, however,
are unlikely to value them at origination value but at prices well below book value. Banks may
ignore such signals to avoid recognizing a loss, claiming that unusual market conditions, not an
actual decline in value, cause low market pricing.

2 As emphasized by Jackson M. Day, Deputy Chief Accountant, U.S. Securities and Exchange Commission, in his
year 2000 remarks “Fair Value Accounting—Let's Work Together and Get It Done!” at the 28th Annual National
Conference on Current SEC Developments.

3 See, for example, Kaplan, Robert, Robert Merton and Scott Richard, 2009, “Disclose the fair value of complex
securities”, Financial Times, August 17, 2009.



Accounting techniques do not generally generate large differences between the book and
market value of bank assets. At times of financial crisis when asset markets become distressed,
however, large differences between book and market values of assets may arise, especially when
assets are carried at values based on historical cost. Such differences may give rise to incentives
for banks to use accounting discretion to preserve the book value of the bank, for example, by
using advantageous asset classifications or valuation techniques. As a consequence, discretion in
accounting rules enables banks to understate underlying balance sheet stresses. Overstated book
values of bank assets may further give rise to undue regulatory forbearance.*

During the ongoing financial crisis, large differences have indeed arisen between market
and book values of U.S. banks as their market values have sharply eroded on the expectation of
major writedowns and losses on real estate related assets. By end-2008, more than 60% of U.S.
bank holding companies had a market-to-book value of assets of less than one, compared to only
8% of banks at end-2001. At the same time, the average ratio of Tier 1 capital to bank assets has
stayed constant at about 11% throughout this period. The market value of bank equity thus has
dropped precipitously against a backdrop of virtually constant book capital. This raises doubts
about the relevance and reliability of banks’ accounting information, the two main criteria on the
basis of which accounting systems are evaluated, at a time of financial crisis.

This paper shows that banks use accounting discretion to systematically understate the
impairment of their real estate related assets, especially following the onset of the current
financial crisis, in an effort to preserve book capital. We provide the first evaluation of such
behavior and offer three pieces of compelling evidence to support our thesis that banks use
accounting discretion to overstate the book value of capital.

First, we estimate large market discounts on real estate related assets, including mortgage
loans and mortgage-backed securities (MBS). To estimate implicit market discounts on bank
assets, we empirically relate Tobin’s ¢, computed as the market-to-book value of assets, to
banks’ asset exposures using quarterly accounting data on U.S. bank holding companies for the
period 2001 to 2008. Our primary focus is on real estate related assets, as these assets constitute
a large fraction of the total assets of the average bank, and as recent declines in U.S. real estate
prices have raised doubts about the underlying value of these assets. However, we also apply our
methodology to other on- and off-balance sheet items. We estimate significant discounts on
banks’ real estate loans (relative to other loans) starting in 2005, averaging about 10% in 2008.
As the average bank holding company in 2008 holds about 54% of its assets in the form of real
estate loans, the implicit discount in loan values goes a long way toward explaining the current
depressed state of bank share prices. We further find that investors started discounting banks’
holdings of MBS in 2008. For that year, we find an average discount on these assets of 24%
(relative to other securities), while the average MBS exposure amounted to 10% of assets. The
market discount on MBS that are available-for-sale (and carried at fair value) is estimated to be
23%, against a discount of 32% for MBS that are held-to-maturity (and carried at values based

* For evidence of regulatory forbearance and the political economy of bank intervention, see Kane (1989), Kroszner
and Strahan (1996), Barth et al. (2006), and Brown and Dinc (2005, 2009).



on historical cost). Thus, even MBS that are carried at fair value appear to be overvalued on the
balance sheets of banks.

Second, using an event study methodology we find that banks with large exposure to
MBS experienced relatively large excess returns when rules regarding fair value accounting were
relaxed. Pressures arose during the summer of 2008 to provide banks with more leniency to
determine the fair value of illiquid assets such as thinly traded MBS to prevent these fair values
from reflecting ‘fire sale’ prices.” Correspondingly, on October 10, 2008 the Financial
Accounting Standards Board (FASB) clarified the allowable use of non-market information for
determining the fair value of financial assets when the market for that asset is not active.
Subsequently, on April 9, 2009, the FASB announced a related decision to provide banks greater
discretion in the use of non-market information in determining the fair value of hard-to-value
assets. As expected, the stock market on both occasions cheered the banks’ enhanced ability to
maintain accounting solvency in an environment of low transaction prices for MBS. Using an
event study methodology, we find that banks with large exposure to MBS experienced relatively
large excess returns around both announcement dates, indicating that these banks in particular
are expected to benefit from the expanded accounting discretion.

Third, we show that banks use accounting discretion regarding the realization of loan
losses and the classification of assets to preserve book capital. Banks have considerable
discretion in the timing of their loan loss provisioning for bad loans and in the realization of loan
losses in the form of charge-offs. Thus, banks with large exposure to MBS and related losses can
attempt to compensate by reducing the provisioning for bad debt in an effort to preserve book
capital. We indeed find that banks with large portfolios of MBS report relatively low rates of
loan loss provisioning and loan charge-offs.

We also examine banks’ choices regarding the classification of MBS as either held-to-
maturity or available-for-sale. We consider this categorization separately for MBS that are
covered or issued by a government agency. In 2008, the fair value of especially non-guaranteed
MBS tended to be less than their amortized cost. This implies that banks could augment the book
value of assets by classifying MBS as held-to-maturity. Indeed, we show that the share of non-
guaranteed MBS that are held-to-maturity increased substantially in 2008. Classification of this
kind is particularly advantageous for banks whose share price is depressed on account of large
real estate related exposures. Consistent with this, we find that the share of MBS kept as held-to-
maturity is significantly related to both real estate loan and MBS exposures. Moreover, these
relationships are stronger for low-valuation banks.

Taken together, the evidence of this paper shows that banks use considerable accounting
discretion regarding the categorization of assets, valuation techniques, and the treatment of loan
losses. Accounting discretion appears to be used to soften the impact of the crisis on the book

> The primary concern was one of maintaining solvency at affected banks. There was also a concern that losses
induced by fire sales could spread to other financial institutions. Allen and Carletti (2008) and Plantin et al. (2008)
offer theoretical models investigating potential contagion effects among banks if fair value accounting forces banks
to value their securities according to observed ‘fire sale’ prices.



valuation of assets. While some accounting discretion is unavoidable as accounting systems in
part are mechanisms for firms to reveal asymmetric information to investors and other outside
parties®, accounting discretion entails the risk of generating highly inaccurate accounting
information at a time of great turmoil, such as the present financial crisis. Inaccurate accounting
information in the case of banks can be especially harmful, as it may lead to regulatory
forbearance with concomitant risks for tax payers. In the present crisis, the financial statements
of banks appear to overstate the book value of assets to the point of becoming misleading guides
to investors and regulators alike.” Thus, the present crisis can be seen as a ‘stress test’ of the
accounting framework that reveals that book valuation need not always reflect the best estimate
of asset value, especially at a time of sharp declines in market values. Accounting reforms
announced so far and discussed in this paper, however, seem to go in the direction of increasing
the gap between book and market values. This may be testimony that bank interests weigh
heavily in this debate.

Our paper relates to a large literature in accounting and finance on how accounting
principles and systems affect corporate behavior and that of banks in particular (see, e.g., Collins
et al., 1995, Shackelford et al., 2008, and Leuz and Wysocki, 2008). Much of this work analyzes
the cost and benefits of earnings management of firms (see, e.g., Leuz et al., 2003, and Hutton et
al., 2008). There is also work on the costs and benefits of enhanced corporate disclosure and
accounting transparency (see Leuz and Wysocki, 2008, for a review). For example, Karpoff et al.
(2008) using firm-level information on legal enforcement actions show that financial
misrepresentation has reputational consequences for firms and depresses firm valuation.

A related literature reviewed by Barth et al. (2001) and Holthausen and Watts (2001) asks
whether accounting information is value relevant in the sense that it conforms to the information
that bank shareholders use to price bank shares. Barth et al. (1996) and Eccher et al. (1996) find
that fair value estimates of loan portfolios and securities help to explain bank share prices
beyond amortized cost. There is also recent work on the market pricing of bank assets reported
under different fair valuation techniques (e.g., Kolev, 2009, Goh et al., 2009, and Song et al.,
2009). Bongini et al. (2002) further find that measures of bank fragility based on market
information are a better predictor of bank failures than measures of bank fragility based on
accounting information.

Our paper is part of an emerging literature on the causes and effects of the 2007 U.S.
financial crisis. This work shows that house price appreciation (e.g., Demyanyk and Van Hemert,
2008) and asset securitization (e.g., Keys et al., 2008; Mian and Sufi, 2008; Loutskina and
Strahan, 2009), combined with a more general deterioration of lending standards by banks (e.g.,

® A theoretical literature outlines that managers of firms may have incentives to smooth reported accounting incomes
either to smooth their own compensation, to increase their job security, or to increase firm valuation by investors
(see, e.g., Trueman and Titman, 1988, Fudenberg and Tirole, 1995, and Sankar and Subramanyam, 2000).

7 The outcomes of stress tests of major U.S. banks conducted by the U.S. Treasury in 2009, which calculated capital
shortfalls at several major banks, are testimony to the fact that publicly available accounting information at the time

provided an inadequate picture of the health of the concerned banks.



Dell’ Ariccia et al., 2008), helped fuel a crisis in U.S. mortgage markets, with bank capital being
eroded as the asset price bubble in real estate markets burst starting in 2007.

The paper continues as follows. Section II sets out the relationship between Tobin’s g and
market discounts on bank assets. Section 3 discusses the data. Section IV first presents empirical
evidence on market discounts of real estate related assets relative to book values. Subsequently,
it provides evidence on the stock market response to the announcements of more lenient rules for
accounting for illiquid assets. Section V examines the use of bank discretion regarding loan loss
provisioning, loan charge-offs, and the classification of MBS into different accounting
categories. Section VI concludes.

II. TOBIN’S Q VALUE AND MARKET DISCOUNTS
In this section, we describe how observations of Tobin’s g can be used to infer discounts
on bank assets implicit in the stock market.® Let MV be the market value of the bank. At the
same time, let A; be the accounting value of asset i and let ; be the accounting value of liability

i. Assuming there are operating markets for a bank’s assets and liabilities, we can state a bank’s
market value as follows:

My = vid - L (D)

where v¢ is the market value of asset i and v/ is the market value of liability 7.’

We can define g as the market value of the equity of the bank plus the book value of all
liabilities divided by the book value of all assets as follows:

MV +> L,

q:—ZAI,-

Substituting for MV from (1) into the expression for g, we get:

¥ In similar fashion, Sachs and Huizinga (1987) estimate discounts on third world debt on the books of U.S.
commercial banks at the time of the international debt crisis of the 1980s. A related literature, starting with Lang and
Stulz (1994) and including Laeven and Levine (2007), has studied discounts in Tobin’s ¢ arising from corporate
diversification. In that literature, discounts are computed for each business unit of a conglomerate with respect to the
value of comparable stand-alone firms, while here we compute discounts for different assets and liabilities of the
same bank.

? In eq. (1), we ignore that market value may depend on the co-existence of certain assets and liabilities as discussed
in, for instance, DeYoung and Yom (2008).
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A. L, .
whered! =1-v{, d| =1-v!, a, = —and [, = . Note that d and d are the discounts

CY 4 >4

implicit in the bank’s stock price of a bank’s assets and liabilities relative to book values. At the
same time, a, and /, are the accounting values of particular assets and liabilities relative to the

book value of all assets.

From eq. (2), we see that if all assets and liabilities of the bank are valued at market value
in the bank’s balance sheet, then g equals 1. Alternatively, a deviation of ¢ from 1 implies that
the market valuation of at least one balance sheet items differs from its accounting value."

III. THE DATA

In this study, we consider U.S. bank holding companies that are stock exchange listed.
These companies report a range of accounting data to the Federal Reserve System by way of the
Report on condition and income (Call report). We are using quarterly data from these Call
reports from the final quarter of 2001 till the end of 2008. This covers a full business cycle as
defined by the National Bureau of Economic Research (NBER) from the previous recession
which ended in November 2001 until the current ongoing recession which started in December
2007. Our focus is on the year 2008, one year into the recession and what is generally considered
the start of the U.S. mortgage default crisis (see for example Dell’ Ariccia et al., 2008, and Mian
and Sufi, 2008), when delinquencies on mortgage loans increased sharply.

Using stock market data from Datastream, we use the market value of common equity
plus the book value of preferred equity and liabilities as a proxy for the market value of a bank’s
assets. Tobin’s g is then constructed as the ratio of this proxy for the market value of bank assets
and the book value of assets. Figure 1 reports the average Tobin’s g per quarter over our sample
period. The mean value of g has declined from 1.064 in the final quarter of 2001 to 0.998 in the
final quarter of 2008. This suggests that over this period, the market value of bank assets has
declined more than its book value.

We define a zombie bank as a bank with a ¢ of less than one."" The decline of the average
g has been accompanied by an increase of the share of banks that are zombie banks. As presented

1 Current book values of, say, real estate loans could already reflect some loan loss provisioning. Estimated
discounts on bank assets then reflect the difference between market perception of asset impairment and the
recognition of this impairment through reported loan loss provisioning (rather than the difference between market
value and origination value). Put differently, the estimated discount reflects the difference between market
perception of any asset impairment and the accounting treatment of this impairment.

" The term zombie bank has frequently been used in the context of Japan during the 1990’s banking crisis when
Japanese banks continued to lend to unprofitable borrowers (e.g., Caballero et al., 2008).



in Figure 1, the share of zombie banks has increased from 8.2% at the end of 2001 to 60.4% at
the end of 2008. During this period, the share of zombie banks has tended to be smaller than in
2001 and 2008 reflecting an upswing of the business cycle. In fact, the share of zombie banks
reached a low of 0.3% during the second quarter of 2004.

U.S. banks are exposed to the real estate market in two important ways. First, they have
significant portfolios of real estate loans. As an index of this exposure, we construct the ratio of
real estate loans to overall assets. From 2001 to 2008 this share of real estate loans has increased
substantially from 45.2% to 53.3% for the average bank holding company as reflected in Figure
2. Thus, about half of the average bank’s assets consist of real estate loans by 2008. In addition,
banks are exposed to the real estate market through their holdings of MBS. Interestingly, the
average ratio of the book value of MBS to the book value of all assets has increased only slightly
from 10.0% in 2001 to 10.2% at the end of 2008.

While there has been a move towards fair value accounting of bank assets, most assets of
the average bank, including mortgage loans held for investment, are still reported based on
historical cost.'”” The book value of MBS reflects different accounting conventions depending on
whether these securities are held-to-maturity or available-for-sale. MBS classified as held-to-
maturity are carried at amortized cost. This amortized cost may be adjusted periodically for
capitalized interest and may also reflect previous loan loss provisioning. However, these
adjustments to amortized cost are likely to be relatively small so that amortized cost is relatively
close to origination values. Alternatively, MBS can be available-for-sale. In this case, these
securities are to be carried at fair value.

Fair value is meant to reflect observed market values (of either the underlying asset —
level 1 assets — or a comparable asset — level 2 assets) or otherwise reflect the outcome of a
bank’s own valuation models (level 3 assets).”” Again, banks’ assessments of fair value may
differ across banking institutions as the determination of fair value in practice leaves banks with
significant discretion.'* At any rate, at a time of declining asset values, one expects fair values to
be less than amortized cost.

'2 The majority of (real estate) loans are carried at historical cost, as loans held for sale, that are reported at the lower
of historical cost and fair value, constitute only a small fraction of less than 1% of total assets for the average bank.

1 A breakdown of fair value assets by valuation technique (level 1 to 3) is in principle available from Schedule HC-
Q of the Call report. We do not use this information in our analysis, because, unlike securities that are reported at
both amortized cost and fair value, these assets are reported for only one of the three fair valuation techniques,
making it difficult to draw any inference based on a direct comparison of the amount of assets reported in each
category. Furthermore, the level 1 to 3 assets are not broken down separately for real-estate related assets, which are
the primary focus of our study, and are reported only for a subset of banks that have elected to report such assets
under a fair value option. Moreover, the majority of these assets are valued as level 2 assets (about 90 percent of fair
value assets in 2008), so there is not much variation in fair valuation technique.

' Indeed, work by Kolev (2009), Goh et al. (2009), and Song et al. (2009) shows that market discounts differ for
level 1, level 2, and level 3 assets.
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Interestingly, banks report in their Call report filings both the amortized cost and fair
value of MBS regardless of whether these are held-to-maturity or available-for-sale. Thus, for
MBS that are carried at amortized cost we also know the assessed fair value, while for MBS
carried at fair value we also know the reported amortized cost. This enables us to compute a
bank’s share of MBS that are held-to-maturity (rather than available-for-sale) on a single
accounting basis. Specifically, we can compute the share of MBS that is held-to-maturity using
amortized costs for all MBS.

The share of MBS that is held-to-maturity is computed separately for MBS that do and do
not benefit from some explicit or implicit official guarantee. Guaranteed MBS are those that are
guaranteed or issued by U.S. government agencies such as the Federal National Mortgage
Association (FNMA), the Federal Home Loan Mortgage Corporation (FHLMC), and the
Government National Mortgage Association (GNMA), more generally known as Fannie Mae,
Freddie Mac, and Ginnie Mae, respectively.” Figure 3 shows that for most of the sample period
the share of non-guaranteed MBS classified as held-to-maturity exceeded the analogous share of
guaranteed securities. Moreover, during 2008 the share of non-guaranteed MBS labeled held-to-
maturity rose strongly from 8.3% to 11.7%. During that year, the share of guaranteed MBS that
is held-to-maturity, instead, fell from 6.5% to 6.0%.

Classification of MBS as held-to-maturity increases the book value of assets if fair value
is less than amortized cost. Figure 4 reports the mean ratio of fair value to amortized cost as
reported by different banks over the sample period separately for guaranteed and non-guaranteed
MBS (regardless of whether these securities are classified as held-to-maturity or available-for-
sale). We see that this ratio is fairly close to one for guaranteed MBS throughout the sample
period. For non-guaranteed MBS, however, fair values relative to amortized cost declined from
one in 2001 to 87.1% on average at end-2008. The increased classification of non-guaranteed
MBS as held-to-maturity during 2008 (as seen in Figure 3) has thus tended to boost the overall
book value of banks” MBS assets.

Although the market value of most banks’ equity declined sharply in 2008, banks’
regulatory capital, as measured by the ratio of Tier 1 capital to total risk-weighted assets, has
remained fairly stable throughout the sample period. Figure 5 shows the development of the Tier
1 capital ratio and the share of Tier 1 capital in total bank capital. While leverage increased for
some banks, consistent with findings by Adrian and Shin (2008), the average ratio of Tier 1
capital to total assets decreased only modestly from 12.2% in 2001 to 11.1% in 2008."° The
composition of capital also altered only modestly over the sample period, with the share of Tier 1
capital in total capital shrinking from 88.2% in 2001 to 86.3% in 2008. This suggests that,
although some banks have looked for less traditional, non-core sources of capital, such as

'3 Note that these guarantees tend to cover underlying repayment of interest and principle, but not valuation risk
stemming from interest rate changes or mortgage prepayment.

' Tier 1 capital represents the core component of capital for banks and is regarded as the key measure of a bank’s
financial strength from a regulator’s point of view. Tier 1 capital consists primarily of common stock, retained
earnings, and disclosed reserves.
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subordinated debt or perpetual stock, to boost capital and increase assets, most banks continued
to do so while increasing Tier 1 capital and maintaining excess regulatory capital.

A bank’s g should be close to one in a world where all bank assets and liabilities are
readily tradable and marked to market. At the same time, deviations of ¢ from one can be
explained by discrepancies between market values and book values of any bank balance sheet
items. Below, we relate a bank’s ¢ to a range of bank balance sheet items to explain bank-level
variation in ¢g. Variable market values of bank balance sheet items in an environment of slowly
adjusting book values suggest that the dependence of ¢ on bank balance sheet items varies over
time. It is especially interesting to assess whether the valuation of bank balance sheet items
implicit in bank stock prices differs from book values at a time of financial crisis. Therefore, the
emphasis of the empirical work will be on the year 2008, the year following the onset of the U.S.
mortgage default crisis.

Summary statistics for the main variables in 2008 are provided in Table 1. We exclude
banks with Tobin’s g exceeding its 99" percentile (amounting to a Tobin’s ¢ greater than 1.5) as
these are not ordinary banks that carry primarily financial assets. The mean ratio of loans to
assets is 71.4%, while the mean ratio of real estate loans to assets 1s 53.6%. The ratio of
securities to assets (using amortized cost to value held-to-maturity securities and fair values for
securities available-for-sale) is 16.9%. As a subcategory, the average ratio of MBS to assets is
9.6%. This can be split into MBS held-to-maturity at 0.8% of assets, and MBS available-for-sale
at 8.8% of assets. MBS that are held-to-maturity can again be split into guaranteed and non-
guaranteed securities equivalent to 0.7% and 0.1% of assets, respectively. Guaranteed and non-
guaranteed MBS that are available-for-sale in turn amount to 8.0% and 0.8% of assets.

Next, Large bank is a dummy variable that equals one if a bank’s total assets exceed the
sample average total assets in a given quarter, and zero otherwise. HPI is a state-level house
price index from the U.S. Office of Federal Housing Enterprise Oversight (OFHEO). Low
valuation is a dummy variable that equals one in a given quarter if a bank’s ¢ is less than one,
and zero otherwise. By the end of 2008, 60% of U.S. banks had a value of g of less than one.

Several additional asset categories are considered as well. Trading is defined as trading
assets relative to total assets (obtained from Schedule HC-B of the Call report). Trading assets,
which include some MBS, are carried at fair value and held in the bank’s trading book."” A
detailed split-up of trading assets is only available for the domestic offices of bank holding
companies and is not reported. On average, trading assets only amount to a share of 0.5% of
assets, because only large banks tend to have such assets.

Among bank liability variables, Deposits is defined as total deposits divided by total
assets, and it amounts to 72.0% of assets on average. These deposits include relatively stable
retail deposits and more unstable wholesale deposits. Data on deposits are obtained from
Schedule HC-E of the Call report files. As an index of unstable wholesale deposits, we construct

' Trading assets are to be reported only by bank holding companies with average trading assets of $2 million or
more in any of the four preceding quarters.
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the ratio of deposits that exceed $ 100,000 and have a remaining maturity of less than one year to
total assets. These large and short-term deposits on average are 2.5% of assets. Banks are further
seen to issue relatively little commercial paper, with commercial paper amounting to only 0.1%
of assets on average. Bank capital, being the sum of Tier 1 and Tier 2 capital, is composed
mostly of Tier 1 capital, amounting to 86.3% of capital on average.

Off-balance sheet items can equally matter for bank valuation. However, we find that
they tend to constitute a small fraction of total assets for the average bank, in part because only
large banks tend to have significant off-balance exposure.'® Data on off-balance sheet items are
obtained from Schedule HC-L of the Call report files. Credit derivatives positive and Credit
derivatives negative are the mean ratios of credit protection purchased and credit protection sold
to total assets, respectively. These ratios are equivalent to 1.5% and 1.4% of assets.

We also obtain information on banks’ securitization and asset sale activities from
Schedule HC-S of the Call report files. The variable Securitized is the ratio of assets sold and
securitized with servicing retained by the bank, or with recourse or other seller provided credit
enhancements, to total assets. Securitized takes on a value of 1.5% of assets on average. Asset
sales stands for the ratio of assets sold with recourse or other seller-provided credit
enhancements but not securitized to total assets, and takes on a mean value of 3.2% of assets.
The mean values of these off-balance sheet items are seen to be small on average and they are
expected to affect bank valuation correspondingly little.

Next, loan loss provisioning is calculated as loan loss provisions divided by the book
value of all loans. The mean loan loss provisioning rate is 0.8%. Net charge-offs, in turn, is the
ratio of the difference between loan charge-offs and loan recoveries to the book value of loans.
The mean net loan charge-off rate is 0.5%. Thus, loan loss provisioning exceeded net loan
charge-offs in 2008, as expectations of additional loan losses surpassed actual loan write-offs.
Finally, the share of real estate loans is the ratio of real estate loans to total loans with a mean
value of 74.3%.

IV. MARKET DISCOUNTS AND VALUATION EFFECTS OF REAL ESTATE RELATED ASSETS

This section first provides empirical estimates of market discounts of real estate related
assets relative to book values. Subsequently, it examines bank stock price reactions to
amendments of fair value accounting rules. Finally, it investigates the use of banks’ discretion
regarding the accounting for bad loans in the form of loan loss provisioning and loan charge-offs.

A. Empirical Evidence on Market Discounts

This subsection reports the results of regressions of g to reveal implicit stock market
valuations of key balance sheet and off-balance sheet items. All regressions include U.S. state

'® 1t should also be noted that only banks with off-balance sheet exposures in excess of certain minimum values are
required to report these exposures.
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fixed effects and quarterly period fixed effects to control for systematic differences across U.S.
states and time periods, such as housing and labor market conditions, or the monetary policy
stance.

To start, Table 2 reports regressions of ¢ that include the overall loans and overall
securities variables with data for 2008." The Securities variable enters with a positive coefficient
of 0.096, which suggests that overall securities are valued more highly implicit in bank share
prices than on banks’ books, though the effects is not statistically significant. The Loans variable
also does not enter significantly.

Next, regression 2 in addition includes the real estate loans and MBS variables. Note that
the inclusion of both the Real estate loans variable and the Loans variable, which includes real
estate loans, implies that the effect of real estate loans is measured relative to that of other loans.
Similarly, for MBS, the effect is computed relative to the overall effect for Securities, since MBS
are a part of total securities. The real estate loans variable enters with a coefficient of -0.107 that
is significant at the 1% level implying that the discount of real estate loans (relative to other
loans) is 10.7%. The direct effect of real estate loans on Tobin’s g, computed by adding the
coefficients of the Loans and Real estate loans variables, is close to zero, indicating that non-real
estate loans carry a negative discount. The MBS variable similarly enters with a coefficient of -
0.244 that is significant at the 1% level so that MBS appear to be discounted 24.4% relative to
other securities.”

In regression 3, we replace the MBS variable with two separate variables, MBS, held and
MBS, for sale that represent the parts of MBS that are held-to-maturity (and carried at amortized
cost) and available-for-sale (and carried at fair value). The MBS, held variable obtains a
coefficient of -0.321 that is significant at 1%, while the MBS, for sale variable enters with a
coefficient of -0.227 that is significant at 5%. Thus, MBS classified as held-to-maturity appear to
be discounted significantly at 32.1%, while the MBS available-for-sale tend to have a smaller
discount of 22.7% on average relative to other securities. Thus, the gap between implicit market
prices and accounting values appears to be largest for MBS classified as held-to-maturity.

Finally, in regression 4 we split the MBS, held and MBS, for sale variables into their
guaranteed and non-guaranteed parts. Now we see that the guaranteed and non-guaranteed parts
of the MBS, held variable are estimated with coefficients of -0.293 and -0.472 that are both
significant at the 1% level, while the two MBS, for sale variables obtain negative coefficients of
-0.220 and -0.324 that are smaller in absolute value. Thus, especially the non-guaranteed MBS

' The estimation model implicitly sets the discount on excluded asset categories to zero. Asset categories excluded
from the regression are cash-like assets, including cash and federal funds sold and amounting to 9% of total assets,
and non-cash like assets, including trading assets and fixed assets and amounting to the remainder of 2% of total
assets. Thus, with cash-like assets carrying a discount of close to zero and constituting the majority of excluded
assets, the implicit assumption of a discount of zero on excluded asset categories appears to be reasonable.

"' We only consider the market valuation of MBS as implicit in share prices. Empirical models of the direct pricing
of MBS are offered by Dunn and Singleton (1983), Boudoukh et al. (1997), and Schwartz and Torous (1989).
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classified as held-to-maturity are discounted (relative to securities other than MBS). The implied
discount of 47.2% for these non-guaranteed MBS is sizeable.

The evidence thus points at sizeable market discounts on real-estate related assets relative
to book values for U.S. bank holding companies in 2008. As we have data from 2001 onward, it
is interesting to see whether such discounts existed before 2008. For this purpose, we re-estimate
regression 3 of Table 2 with data for each of the years in the period 2001-2007. The results are
reported in Table 3.

Throughout the period 2001 to 2004, none of the real estate asset categories is estimated
with a significant discount. From 2005, the real estate loan variable obtains increasingly negative
coefficients of -0.074, -0.081 and -0.101 that are significant at the 1% level to indicate a gradual
deterioration of the implicit market value of real estate loans relative to book value. The MBS
variables, however, are not estimated with significant discounts throughout the 2001-2007
period. The deterioration of real estate loans thus appears to have preceded the deterioration of
MBS by several years, until in 2008 both asset categories are estimated with significant
discounts.

We want to make sure that our results are not entirely driven by the size of the bank. To
this end, we re-estimate regression 3 of Table 2 separately for small and large banks by splitting
the sample based on the Large bank variable. The results are reported in regressions 1 and 2 of
Table 4.

Except for the influence of Loans and Real estate loans, we find little difference in the
estimated coefficients of the real-estate related variables for small and large banks. The discount
on real estate loans is estimated to be 15.1% and significant at the 1% level for large banks,
while the discount is estimated to be insignificant for small banks. At the same time, non-real
estate loans are estimated to carry a premium for small banks. The estimated coefficient on the
MBS, held variable is somewhat more negative for small banks, although this variable enters
with statistically significant coefficients for both small and large banks. The estimated
coefficient on the MBS, for sale variable is more negative for large banks than for small banks.

In regression 3 we again consider the full sample of banks but include interaction terms
of the real estate loans and MBS variables with the Large bank dummy variable that denotes
whether the bank is large or small. The regression confirms that the influence of real estate loans
is statistically different for large banks compared to small banks. Specifically, the discount on
real estate assets is estimated to be 12.7% larger for large banks. The estimated discounts for the
MBS variables, on the other hand, turn out not to be statistically significantly different between
small and large banks.

So far, we have focused on loans and securities and their real estate components. This
emphasis is justified by the fact that loans and securities together comprise on average 88.3% of
bank assets in 2008, and by the fact that real estate assets have suffered from house price
declines during the recent financial crisis. Nevertheless, it is interesting to include other on- and
off-balance sheet items in the analysis as well.
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To start, regression 1 of Table 5 includes several additional asset categories in regression
4 of Table 2. We split the MBS variables into their guaranteed and non-guaranteed parts but this
does not affect the results. The regressions results indicate that non-guaranteed and held-to-
maturity MBS are discounted the most. Trading, denoting the ratio of trading assets to total
assets, enters the two regressions with negative but insignificant coefficients. The imprecise
estimation of the coefficient on the trading variable could reflect that trading assets, in fact,
include many diverse assets and on average comprise only 0.5% of total assets in 2008.

Next, regression 2 of Table 5 includes several liability variables. First, Deposits stands
for the ratio of total deposits to total assets. We expect this variable to carry a positive coefficient
because banks extract value from the government guarantee on deposits in the presence of
deposit insurance that is increasing in the amount of deposits. Indeed, we find that this variable
obtains a positive though insignificant coefficient. Second, Deposits, large, short-term stands for
the ratio of deposits in excess of $100,000 and with a remaining maturity of one year or less to
total assets. These large and short-term deposits can be considered part of the wholesale funding
of a bank. The supply of this type of bank funding may be unstable, not least because deposits in
excess of $100,000 are traditionally not covered by deposit insurance. This variable enters with a
coefficient of -0.157 that is significant at the 5% level. This suggests that 1 dollar of these
wholesale deposits reduces bank value by about 0.16 dollars (more than other deposits). This, of
course, does not mean that the market value of these deposits is substantially different from
unity. Rather, a bank that heavily relies on wholesale funding is exposed to considerable funding
risk as potentially reflected in bank share prices. Third, the commercial paper variable stands for
the ratio of issued commercial paper to total assets. This variable enters with a positive but
insignificant coefficient.

Regression 3 includes a variable that captures the composition of equity capital.
Specifically, we include the share of Tier 1 capital in total capital, denoted by the Tier 1 variable.
We expect that this variable enters with a positive coefficient, especially for the year 2008, as
markets have reassessed the superior value of Tier 1 capital to Tier 2 capital, partly in response
to stricter capital requirements proposed by regulators. We indeed find that the Tier 1 capital
variable enter with positive coefficients of 0.105 that is significant at the 1% level. This suggests
that a one standard deviation increase of 10% in the share of Tier 1 capital in total capital
increases bank value by 1%, which is not irrelevant given a standard deviation of ¢ of 5%.
Interestingly, in unreported regressions we find that prior to 2008 the effect of the share of Tier 1
capital on ¢ is not statistically significant, indicating that Tier 1 or core capital became a highly
valued component of bank capital only starting in 2008.

We next include several off-balance sheet items in regression 4, including information on
credit protection purchased or sold, asset securitization, and asset sales.”’ None of these off-
balance sheet variables enter significantly, possibly reflecting the fact that they constitute only a
small fraction of bank’s assets.

*! The variables in the expression for ¢ remain defined as shares of the value of on-balance sheet assets.
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Comparing the results of regression 4 in Table 2 with those of regression 4 in Table 5, we
see that the inclusion of additional balance sheet variables reduces estimated coefficients for the
loans and securities variables and renders these variables insignificant. Thus, the implicit stock
market valuation of non-real estate loans and securities does not differ significantly from book
valuation in Table 5. Real estate related variables, however, continue to obtain negative and
significant coefficients. The negative and significant coefficient on the real estate loan variable
implies that real estate loans are discounted relative to non-real estate loans as well as relative to
book values. Similarly, MBS that are held-to-maturity and available-for-sale are discounted
relative to non-MBS securities and relative to book values.

One concern is that our results are driven by an overshooting in asset prices, meaning a
temporary deviation in value from fundamental value. However, our measure of firm value is
based on equity prices, which reflect the consensus view of many financial market participants.
While fire sales and illiquidity may have led to overshooting in some asset markets, notably the
market for derivatives on mortgage-backed securities, stock markets continued to be liquid
throughout 2008. We therefore maintain that stock market prices offer the best available
information on the value of banks, and conclude that the accounting values of real estate related
assets on the books of banks were inflated in 2008.

B. Banks’ Stock Price Reaction to Amendments of Fair Value Accounting Rules

Thus far, we have studied the impact of banks’ asset composition on the valuation of
banks to gauge the market discounts implicit in different assets. Differences in such market
discounts partly reflect differences in accounting treatment. In this section, we assess how recent
changes to accounting rules have affected the valuation of banks by studying the immediate
stock price reaction to the announcements of these rule changes.

On October 10, 2008, the FASB clarified rules for determining the fair value of a
financial instrument applying Financial Accounting Standard (FAS) 157 when the market for
that financial asset is not active.” The clarification made explicit that the use of a bank’s own
assumptions about future cash flows and appropriately risk-adjusted discount rates is acceptable
when relevant observable inputs into value calculation are not available. Also, it was made clear
that broker (or pricing service) quotes may be appropriate input when measuring fair value.”
These announced interpretations of FAS 157 were seen to provide banks with more discretion in
determining the fair value of securities and to enable them to limit markdowns in the face of
illiquid securities markets during the U.S. mortgage default crisis.

22 These rules, issued under Final Staff Position on FAS 157-3, were effective upon issuance, including prior periods
for which financial statements have not been issued.

 The Office of the Chief Accountant of the U.S. Securities and Exchange Commission (SEC) and the FASB staff
had already jointly issued a press release on September 30, 2008, that addresses similar application issues of FAS
157. See http://www.fasb.org/news/2008-FairValue.pdf for further details.
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Subsequently, on April 9, 2009 the FASB approved amendments to FAS 157 that give
banks more discretion in using non-market information to determine fair values of securities.* In
practice, firms will be allowed to re-classify level 2 assets, which were previously valued using
proxy reference market prices, to level 3 assets, whose valuation is model-based.” By providing
greater flexibility in excluding illiquid transactions from level 2 fair value determination, the new
rules effectively expand the scope for firms to prevent significant mark-downs in illiquid markets
subject to great price declines, and possibly to mark-up assets that had been aggressively written
down previously.?® Both the October 2008 and April 2009 announcements of the FASB were
seen by market commentators as efforts to artificially prop up the accounting value of banks.
While resulting in a decrease in transparency and information disclosure, these changes are
expected to be cheered by shareholders of distressed banks, because the reduction in writedowns
allows such banks to maintain regulatory capital requirements.

We use a standard event study methodology to compute the average price effect on bank
shares of these announcements of changes in accounting rules. Also, we assess whether the share
prices of different types of banks reacted differently to these announcements. In particular, we
examine whether abnormal returns vary by bank size and the degree to which banks hold MBS.
We use a standard market model to estimate abnormal returns.

Table 6 reports the event study results for the October 10, 2008 announcement.
Cumulative abnormal returns are based on a market model with estimation window of [t-250, t-
30], where t denotes October 10, 2008, and time is counted in trading days. We use the total
return on the S&P 500 as proxy for the daily market return. We report results for two different
event windows. Panel A reports results using an event window of (t-3, t+2], where t denotes
October 10, 2008, and time is counted in trading days, while Panel B reports results using an
event window of (t-1, t]. Using such a short event window of a single day is acceptable given the
high stock market volatility around the time of this event, culminating in a stock market crash.
To mitigate concerns that returns from illiquid firms are driving the result, we exclude from the
sample observations from firms with more than 100 zero returns over the estimation window or a
zero return on the event date.

Average cumulative abnormal returns are reported both for the full sample of banks and
for different subsamples of banks, with sample splits based on a host of bank characteristics,
specifically bank size and the degree to which banks hold MBS. The sample splits are as follows:

** The changes became effective for financial statements ending June 2009, with early adoption permitted for first-
quarter 2009 results.

25 See http://www.fasb.org/news/nr040909.shtml for further details.

26 On the same day, new accounting rules were announced that will reduce the level of losses to be disclosed in
firms’ income statements for available-for-sale and held-to-maturity debt securities. Under the old rules, provided
the firm had the “intent and ability to hold” the security until recovery, “other-than-temporary” impairment would
need to be recognized in the income statement. Under the new rules, provided the firm “does not have the intent to
sell” the security, it only needs to recognize the credit component of the other-than-temporary impairment in
income, while recording the remaining portion in a special category of equity (“other comprehensive income”). The
change from “intent and ability to hold” to “no intention to sell” may provide sufficient flexibility to significantly
reduce the level of total impairment, of which only the credit component is deducted from income.
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Large (small) denotes firms with total assets above (below) the quarterly sample median; and
High (Low) share of MBS denotes firms with MBS as a fraction of total assets above (below) the
quarterly sample median. We use third quarter 2008 Call report data to construct these bank-
specific variables, while daily total return data on equities are obtained from Datastream.

Table 7 reports event study results for the second event on April 9, 2009. Again, we
report results separately for two different event windows in Panels A and B. To avoid valuation
effects arising from events that occurred during the period following the announcement of the
first event, including the first event itself, from biasing the market model induced estimates of
normal returns, we apply the same estimation window as used in the first event study to estimate
normal returns.

The cumulative abnormal returns (CAR) are large on the event day itself for both events
but in the case of the first event, the average CAR across all banks is much lower and barely
significant if we extend the event window. The reason is that October 10, 2008 was the only day
that week during which the stock market experienced positive returns in what otherwise was a
rapidly falling market, in which the prices of bank stocks were falling more sharply than those of
non-bank stocks.

The sample splits reveal a number of interesting differences in the valuation effect across
different types of banks. The CAR of large banks is consistently higher and economically large.
One explanation for this result is that larger U.S. banks tend to have a larger fraction of hard-to-
value assets, including off-balance sheet, and thus tend to benefit most from the changes in
accounting rules. The share price of banks with a large fraction of MBS also reacts favorably to
the relaxation of fair value accounting, at least for the October 10, 2008 event, as expected.

Overall, we find that the valuation of large banks and banks with a large fraction of MBS
gains relatively much on account of both announcements. This can be explained by the fact that
these banks have relatively many assets such as MBS that are affected by more lenient rules
regarding the calculation of their fair value.

V. ACCOUNTING DISCRETION ON IMPAIRED ASSETS AND ASSET CLASSIFICATION

In this section, we assess the relevance of banks’ discretion in accounting for bad loans
and in classifying MBS into categories that render more favorable accounting values. Together
with the valuation results presented in section 4, these results shed light on the reliability of
banks’ financial statements, and in particular on the extent to which book values of banks’ assets
accurately account for future asset impairment.

A. Accounting discretion on accounting for bad loans

The relative importance of real estate assets in the average bank’s portfolio renders bank
capital very sensitive to the performance of real estate loans. In case of expected future loan
losses, a bank needs to provision for these losses. Provisioning for loan losses, however, reduces
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income and regulatory capital. Thus, distressed banks may be tempted to provision relatively less
for real estate loans or any other loans in an attempt to overstate capital.”’

In this subsection, we report regressions that test whether distressed banks report
relatively low loan loss provisions. To capture loan loss provisioning, we construct the ratio of
loan loss provisions to total loans.”® We obtain data on loan charge-offs and provisions from
Schedule HI-B of the Call report files.

In regression 1 of Table 8, the loan loss provisioning variable is first related to the share
of real estate loans in total loans. We expect loan loss provisioning to be positively related to the
share of real estate loans, as these loans have been particularly affected by recent house price
declines. The share of real estate loans indeed enters the regression with a positive coefficient,
but it is statistically insignificant.

Banks that need to absorb large losses arising from exposure to MBS may lower their
provisioning standards in an effort to preserve capital. As a proxy for potential losses arising
from exposure to MBS, we use the ratio of MBS to assets denoted MBS. This exposure variable
obtains a negative coefficient of -0.015 that is statistically significant at the 5% level, suggesting
that banks with large MBS exposure tend to attenuate reported loan loss provisions.

We expect that the incentive to hold back on loan loss provisioning is particularly
pronounced for distressed banks. Regressions 2 and 3 therefore re-estimate regression 1 for
subsamples of banks with below-median and above-median g, respectively. Regression 2
confirms a negative and statistically significant coefficient for the MBS variable for low-
valuation banks, while the coefficient for the MBS variable is negative but insignificant in
regression 3. Thus, low-valuation banks appear to be the ones that compensate for their MBS
exposure by scaling back their loan loss provisioning.

Distressed banks also may be slow in recognizing losses on their real estate loan portfolio
in the form of write-downs® or charge-offs.** To analyze this, regressions 4 to 6 take as
dependent variable the ratio of net charge-offs to loans (where net charge-offs are the difference
between charge-offs and recoveries). Otherwise, these regressions are similar to regressions 1 to
3. Consistent with the earlier results, we now find that the ratio of net charge-offs to loans is
negatively related to the MBS variable, though the effect is not statistically significant.

27 Previously, Moyer (1990) and Ahmed et al. (1999) have found that banks use their discretion regarding loan loss
provisioning to manage their capital. Docking et al. (1997) consider the information and contagion effects of bank
loan loss reserve announcements.

%% No breakdown of loan loss provisioning for real estate loans and other loan categories is available from banks’
Call reports.

** Loan writedowns include writedowns arising from transfers of loans to a held-for-sale account.

3% Loan charge-offs reduce allowances for loan losses rather than bank capital if previous loan loss provisions were
made. In any case, charge-offs may trigger further loan loss provisioning which reduces regulatory capital.
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In sum, we find evidence that low-valuation banks with large MBS exposures hold back
on their loan loss provisioning.

B. Classification of Mortgage-Backed Securities

According to FAS 159, banks have the option to classify securities as held-to-maturity or
available-for-sale. Securities are to be classified as held-to-maturity and carried at amortized
cost, if management has the intention to hold them until maturity. Otherwise, securities are
available-for-sale and carried at fair value. This classification is to be made on the date of
purchase of the security and it is in principle irreversible. However, banks can achieve some
reclassification of previously acquired securities in compliance with FAS 159 by selling and
buying equivalent securities that are categorized differently within the same reporting period.

On the purchase date, amortized cost and fair value should be essentially the same and
hence no valuation advantage can be obtained by classifying securities either way.”!
Reclassification of previously acquired securities potentially does affect the overall book value
of securities. Specifically, overall book value rises if available-for-sale securities are reclassified
as held-to-maturity at a time when amortized cost exceeds fair value. In 2008, the mean ratio of
fair value to amortized cost for non-guaranteed MBS was 0.927, against a mean ratio of fair
value to amortized cost for guaranteed MBS of 1.005 (see Figure 4). These accounting valuations
gave banks an incentive to classify non-guaranteed MBS as held-to-maturity to the extent
possible. We now examine whether banks, and especially distressed banks, responded to this
incentive by classifying a larger fraction of their MBS as held-to-maturity.

Table 9 reports regressions of the shares of MBS that are held-to-maturity for guaranteed
as well as non-guaranteed securities. In the calculation of these shares, the MBS that are actually
available-for-sale are also valued at amortized cost. The number of observations differs
depending on whether the dependent variable is computed for guaranteed or non-guaranteed
securities because a significant fraction of banks reports not to have any non-guaranteed MBS.
The fraction of MBS that is held-to-maturity increased from 7.5% at end-2007 to 11.7% at end-
2008, consistent with the notion that banks had incentives during the year 2008 to classify a
larger fraction of their MBS as held-to-maturity (see Figure 3).

The regression 1 results indicate that the share of guaranteed MBS classified as held-to-
maturity is positively but insignificantly related to both the real estate loans and the overall MBS
(valued at amortized cost) to assets variables. In regression 2, we see that the non-guaranteed
share of MBS that is held-to-maturity is positively and insignificantly related to the MBS,
amortized cost variable but positively and significantly to the real estate loans variable with a
coefficient of 0.731.

3! A consideration guiding this classification at the time of securities acquisition can be to obtain an appropriate mix
of assets and liabilities that are carried at fair value.
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Thus, we find evidence that banks pressured by real estate exposure tend to report a
relatively large share of non-guaranteed MBS as held-to-maturity, and that this effect operated
chiefly through exposure to real estate loans rather than MBS.

Regressions 3 and 4 differ from regressions 1 and 2 in that we include the Low valuation
variable as an additional variable to assess differences in the classification of MBS between
banks with high or low g. The Low valuation variables enters both regressions with a positive
but insignificant coefficient, indicating that there is no significant difference between high and
low valuation banks in the fraction of non-guaranteed MBS that they report as held-to-maturity.

Finally, regressions 5 and 6 differ from regressions 3 and 4 in that we include interaction
terms of the real estate exposure variables and the Low valuation variable. Positive estimated
coefficients imply that especially banks with below-average g report a larger share of their MBS
as held-to-maturity in response to large real estate exposures. Indeed, the interaction terms in
regressions 5 and 6 all enter with positive estimated coefficients, although the coefficients are
statistically significant only for the interaction with the MBS variable in regression 6. This
suggests that banks with below-average ¢ increase the share of non-guaranteed MBS that is held-
to-maturity to a relatively large extent in response to real estate exposures. This is to be expected
as the gains in terms of the book value of assets are relatively large in the case of non-guaranteed
MBS, as for these securities the ratio of fair value to amortized cost was relatively low in 2008.

Next, we examine whether banks have also exploited discretion in the classification of
their MBS with a view to boost the accounting value of their assets prior to 2008. To do this, we
re-estimate regression 4 of Table 9 with data for the period 2001-2007. A focus on non-
guaranteed MBS is justified, as the ratio of fair value to amortized cost of these MBS deviates
relatively frequently from unity as seen in Figure 4. In 2001, for instance, fair values of non-
guaranteed MBS tended to exceed amortized cost. The results are presented in Table 10.

The MBS, amortized variable enters the regressions in Table 11 with either negative or
positive coefficient, depending on the year, although none of these estimated coefficients is
statistically significantly different from zero. The real estate loan variable enters with positive
coefficients that are significant at the 5% level from the year 2005 onwards, suggesting that
banks with large real estate exposure classified a larger fraction of their non-guaranteed MBS as
held-to-maturity. Over the 2002-2008 period, the real estate loans variable increases in a non-
monotonic way from 0.137 to 0.457.

Turning to the Low valuation variable, we find that this variable enters with positive but
insignificant coefficients for the years 2001 through 2004 that turn negative from the year 2005
onwards. Overall, these results confirm that already prior to 2008 banks classified their non-
guaranteed MBS with a view to boasting the book value of these assets.

VI. CONCLUSIONS

In 2008, the majority of U.S. banks were zombie banks as evidenced by market values of
bank assets being lower than their book values. This is prima facie evidence that the book value
of banks’ balance sheets is inflated. We find that the stock market attaches less value to real
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estate loans and MBS than their accounting values. This discrepancy between the accounting and
market value of bank assets suggests that banks have been slow to adjust the book value of their
assets to conform to market expectations about future declines in asset performance.

We further find a larger discount for held-to-matury MBS (that are carried at amortized
cost) than for available-for-sale MBS (that are carried at fair value), suggesting that fair values
recognize the impairment of MBS to a greater extent than amortized costs do.

We estimate valuations implicit in bank share prices for a range of bank liabilities and
off-balance sheet items as well. Bank share prices are found to negatively reflect bank funding in
the form of large and short-term deposits. This may reflect that wholesale funding of this type
exposes the bank to considerable funding risks. Bank share prices are further found to be affected
by off-balance sheet items such as credit insurance bought and sold, as well as credit
commitments to own and other financial institutions’ securitization structures.

While we do not directly address the issue of procyclicality of fair value accounting, we
find that at a time of depressed asset prices such as in 2008, one year into the U.S. mortgage
crisis, the stock market applies discounts to banks that are larger than those implicit in the fair
values of MBS. This suggests that fair value accounting, as currently implemented, is still less
procyclical than any accounting based exclusively on stock market valuations would be.*

In October 2008 and April 2009, the FASB announced sets of accounting rule
amendments providing banks with additional discretion in the determination of fair value of
securities in case markets are illiquid and transaction prices may result from ‘fire sales’. On both
occasions, banks with large exposures to MBS are found to have experienced relatively large
excess returns. Additional discretion in the determination of fair values in an environment of
depressed asset prices makes it easier for banks with large affected exposures to maintain
accounting solvency, which is apparently cheered by bank equity investors.

This paper further demonstrates that banks with large exposures to MBS systematically
use their accounting discretion so as to inflate asset values and book capital. Specifically, banks
with large exposure to MBS are found to report relatively low loan loss provisioning rates and
loan charge-off rates, and at the same time they tend to classify a relatively large share of their
MBS as held-to-maturity, to be able to carry these assets at amortized costs.

Our finding that distressed banks tend to exploit their discretion in loan loss provisioning,
loan charge-offs, and classification of MBS to boost their accounting value should be reason for
concern, as it implies that the discretion implicit in current accounting rules leads to systematic
biases in valuations on bank balance sheets. Accounting discretion enables banks with impaired

32 At any rate, in our view the main task of accounting systems is to provide reliable information, and this goal
should not be compromised by concerns about any procyclicality of credit supply. A common view is that bank
regulation should target any undesirable credit procyclicality directly, for instance by prescribing cyclical capital
requirements (for a more detailed discussion of this debate, see Lacven and Majnoni, 2003, Kashyap and Stein,
2004, and Repullo and Suarez, 2008).
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asset portfolios to satisfy capital adequacy requirements, but it makes it difficult to assess the
true health of the affected banks.

Replacing the mixed attribute model of accounting with a model based entirely on fair
value accounting will mitigate incentives for accounting arbitrage and could serve to improve the
information value of public accounts, even if fair value calculations themselves are also subject
to discretion by banks. Similarly, a more forward-looking approach to provisioning for bad loans
on an expected loss basis could improve the information content of bank accounting, although
incentives for banks to use discretion on loan loss provisioning rates to inflate the book value of
assets during economic downturns would remain.

No accounting system of disclosing the fair value of financial assets will be perfect.
Models can be misused or misinterpreted. But reasonable and auditable methods exist today to
incorporate information embedded in market prices. More reliable public accounts are beneficial
to regulatory and market discipline and could potentially have helped to avoid some of the losses
that banks currently face.
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Appendix. Variable Definitions and Data Sources

Variable Definition Source

Tobin’s g Ratio of market value of common equity plus book value of preferred equity and Call report and
liabilities to book value of assets Datastream

Share of MBS held-to- Share of guaranteed mortgage-backed securities (MBS) that is held-to-maturity Call report

maturity, guaranteed

Share of MBS held-to- Share of non guaranteed MBS that is held-to-maturity Call report

maturity, not guaranteed

Loans Ratio of loans to assets Call report

Real estate loans Ratio of real estate loans to assets Call report

Securities Ratio of securities to assets. Securities held-to-maturity are at amortized cost and Call report
securities available-for-sale are at fair value

Securities, amortized cost ~ Ratio of securities to assets. Securities are at amortized cost if they are both held-  Call report
to-maturity and available-for-sale

MBS Ratio of MBS to assets. Held-to-maturity securities are at amortized cost and Call report
available-for-sale securities are at fair value

MBS, amortized Ratio of MBS to assets. Both held-to-maturity and available-for-sale MBS are at Call report
amortized cost

MBS, held Ratio of MBS that are held-to-maturity to assets Call report

MBS, for sale Ratio of MBS that are available-for-sale to assets Call report

MBS, held, guaranteed Ratio of MBS that are held-to-maturity and issued or guaranteed by FNMA, Call report
FHLMC, and GNMA to assets

MBS, held, not Ratio of non-guaranteed MBS that are held-to-maturity to assets Call report

guaranteed
MBS, for sale, guaranteed

MBS, for sale, not
guaranteed
Large bank

HPI

Low valuation
Trading

Deposits
Deposits, large, short-
term

Commercial paper
Tier 1

Credit derivatives,
positive

Credit derivatives,
negative
Securitized

Asset sales

Loan loss provisioning
Net charge-offs
Share of real estate loans

Ratio of MBS that are available-for-sale and issued or guaranteed by FNMA,
FHLMC, and GNMA to assets
Ratio of non-guaranteed MBS that are available-for-sale to assets

Dummy variable that is one if assets are above mean of assets in the data set and
zero otherwise

State-level housing price index, rescaled to index value of 1

Dummy variable that equals 1 if Tobin’s g is less than 1, and 0 otherwise

Ratio of assets in trading account to total assets

Ratio of deposits to assets

Ratio of time deposits of $100,000 or more with a remaining maturity of one year
or less to assets

Ratio of commercial paper to assets

Ratio of tier 1 capital in total capital

Ratio of notional amount of credit derivatives for which the bank is the
beneficiary (credit protection purchased) to assets

Ratio of notional amount of credit derivatives for which the bank is the guarantor
(credit protection extended) to assets

Ratio of outstanding principal balance of assets sold and securitized with servicing
retained or with recourse or other seller-provided credit enhancements to assets
Ratio of assets sold with recourse or other seller-provided credit enhancements
and not securitized to assets

Ratio of loan loss provisioning to loans

Ratio of loan charge-offs minus recoveries to loans

Share of real estate loans in total loans

Call report
Call report
Call report

OFHEO

Call report
Call report
Call report
Call report

Call report
Call report
Call report

Call report
Call report
Call report

Call report
Call report
Call report
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Summary Statistics for 2008, Quarterly Data

Mean St.dev. Minimum Maximum Number
Tobin’s g 1.0133 0.0550 0.8976 1.3280 1152
Share of MBS held-to-
maturity, guaranteed 0.0628 0.1844 0 1 1118
Share of MBS held-to-
maturity, not guaranteed 0.0957 0.2501 0 1 598
Loans 0.7142 0.1170 0.0517 0.9593 1152
Real estate loans 0.5360 0.1453 0 0.8880 1152
Securities 0.1686 0.0987 0 0.7702 1152
MBS 0.0959 0.0777 0 0.5758 1152
MBS, held 0.0083 0.0319 0 0.3594 1152
MBS, for sale 0.0876 0.0699 0 0.4456 1152
MBS, held, guaranteed 0.0071 0.0289 0 0.3577 1152
MBS, held, not guaranteed 0.0012 0.0113 0 0.2006 1152
MBS, for sale, guaranteed 0.0798 0.0642 0 0.4009 1152
MBS, for sale, not guaranteed 0.0078 0.0174 0 0.1592 1152
Large bank 0.4983 0.5002 0 1 1152
HPI 3.9383 1.2065 2.0982 6.9824 1132
Low valuation 0.4991 0.5002 0 1 1152
Trading 0.0053 0.0253 0 0.2996 1152
Deposits 0.7194 0.1088 0.1227 0.9028 1152
Deposits, large, short-term 0.0250 0.0317 0 0.3580 1152
Commercial paper 0.0010 0.0052 0 0.0628 1152
Tier 1 0.8634 0.0816 0.5000 1 1152
Credit derivatives, positive 0.0147 0.1571 0 2.9420 1152
Credit derivatives, negative 0.0142 0.1515 0 2.8203 1152
Securitized 0.0145 0.0756 0 0.7292 1152
Asset sales 0.0032 0.0130 0 0.1440 1152
Loan loss provisioning 0.0077 0.0107 -0.0004 0.1435 1152
Net charge-offs 0.0050 0.0077 -0.0009 0.0906 1152
Share of real estate loans 0.7429 0.1480 0 1 1152

Note: See the appendix for variable definitions and data sources.



Table 2. Tobin’s g and Real Estate Related Assets in 2008

1) (2) 3) (4)
Loans -0.038 0.101* 0.097* 0.090*
(0.052) (0.053) (0.054) (0.054)
Real estate loans -0.107*** -0.103*** -0.101***
(0.031) (0.031) (0.031)
Securities 0.096 0.277%** 0.278%** 0.274%**
(0.060) (0.084) (0.085) (0.085)
MBS -0.244%**
(0.088)
MBS, held -0.321%***
(0.086)
MBS, for sale -0.227**
(0.095)
MBS, held, guaranteed -0.293%**
(0.089)
MBS, held, not guaranteed -0.472%**
(0.105)
MBS, for sale, guaranteed -0.220%**
(0.096)
MBS, for sale, not guaranteed -0.324%*
(0.195)
Large bank 0.007 0.008 0.008 0.008
(0.006) (0.006) (0.0006) (0.0006)
HPI 0.000 0.001 0.001 0.000
(0.007) (0.007) (0.0006) (0.007)
Constant 1.025%** 0.954%** 0.956%** 0.963%**
(0.044) (0.041) (0.041) (0.042)
N 1132 1132 1132 1132
R’ 0.317 0.373 0.375 0.377

The dependent variable is Tobin’s g. See the appendix for variable definitions and data sources. Regressions include state fixed effects and quarterly period fixed
effects (not reported). Data are based on quarterly observations during the year 2008. Standard errors are corrected for clustering at the bank level. *, **, and ***

denote significance at the 10%, 5% and 1% levels, respectively.
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Table 3. Tobin’s ¢ and Real Estate Related Assets in 2001-2007

2001 2002 2003 2004 2005 2006 2007
1) (2) 3) (4) (%) (6) @)
Loans 0.197 0.127%%* 0.063 0.114%* 0.166%** 0.124% 0.085
(0.136) (0.047) (0.053) (0.050) (0.052) (0.065) (0.064)
Real estate loans -0.070 -0.005 0.016 -0.041 -0.074%* -0.081%* S0.101%%*
(0.048) (0.035) (0.034) (0.034) (0.030) (0.033) (0.033)
Securities 0.131 0.076 0.063 0.069 0.092* 0.077 0.077
(0.121) (0.054) (0.055) (0.051) (0.051) (0.065) (0.068)
MBS, held -0.041 0.066 0.017 -0.034 -0.069 -0.049 -0.086
(0.087) (0.080) (0.085) (0.063) (0.058) (0.069) (0.080)
MBS, for sale -0.088 -0.032 -0.041 0.001 -0.016 -0.037 -0.089
(0.072) (0.057) (0.048) (0.049) (0.050) (0.057) (0.068)
Large bank 0.063%** 0.057%** 0.034%*x 0.034%** 0.020%** 0.019%%* 0.009*
(0.009) (0.007) (0.006) (0.006) (0.005) (0.006) (0.005)
HPI 0.022 -0.024 0.008 0.013* 0.006 0.005 0.035%**
(0.014) (0.023) (0.014) (0.007) (0.008) (0.017) (0.010)
Constant 0.832%* 0.972%* 0.990%** 0.978%%* 0.962%%* 1.00 1% 0.947%%*
(0.116) (0.057) (0.052) (0.039) (0.040) (0.067) (0.054)
N 286 1186 1250 1274 1297 1169 1172
R 0.371 0.337 0.257 0.311 0.327 0.316 0.354

The dependent variable is Tobin’s ¢. See the Appendix for variable definitions and data sources. Regressions include state fixed effects and quarterly period
fixed effects (not reported). Data are based on quarterly observations over the period 2001-2007. Standard errors are corrected for clustering at the bank level. *,
** and *** denote significance at the 10%, 5% and 1% levels, respectively.
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Table 4. Tobin’s g, Real Estate Related Assets, and Asset Size

Small banks Large banks Interactions with Large bank
1) (2) 3)
Loans 0.233%** 0.117 0.146**
(0.078) (0.071) (0.058)
Real estate loans -0.053 -0.157%** -0.035
(0.037) (0.045) (0.036)
Real estate loans * Large bank -0.127%%*
(0.053)
Securities 0.375%** 0.394 %% 0.346%**
0.077) (0.133) (0.091)
MBS, held -0.409%*** -0.274* -0.433%**
(0.107) (0.151) (0.104)
MBS, held * Large bank 0.210
(0.135)
MBS, for sale -0.222%%* -0.270* -0.280%**
(0.095) (0.143) (0.100)
MBS, for sale * Large bank 0.070
(0.096)
Large bank 0.071*
(0.037)
HPI -0.001 0.006 0.003
(0.010) (0.008) (0.006)
Constant 0.832%** 0.972%** 0.874%**
(0.060) (0.051) (0.052)
N 578 554 1132
R’ 0.408 0.495 0.403

The dependent variable is Tobin’s ¢. See the Appendix for variable definitions and data sources. Subsample in Column (1) consists of banks with below-median
total assets in a given quarter. Subsample in Column (2) consists of banks with above-median total assets in a given quarter. Regressions include state fixed
effects and quarterly period fixed effects (not reported). Data are based on quarterly observations during the year 2008. Standard errors are corrected for
clustering at the bank level. *, **, and *** denote significance at the 10%, 5% and 1% levels, respectively.
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Table 5. Tobin’s ¢ and Additional Balance Sheet and Off-Balance Sheet Items

(1) (2) (3) (4
Loans 0.035 0.018 0.019 0.018
(0.080) (0.084) (0.079) (0.078)
Real estate Loans -0.102%** -0.092%** -0.100%** -0.101***
(0.031) (0.031) (0.031) (0.031)
Securities 0.206* 0.191* 0.141 0.135
(0.114) (0.115) 0.117) (0.116)
MBS, held, guaranteed -0.286%** -0.270%** -0.260*** -0.257***
(0.089) (0.090) (0.089) (0.088)
MBS. held, not guaranteed -0.448*** -0.420%** -0.389%*** -0.387***
(0.109) (0.107) (0.106) (0.110)
MBS, for sale, guaranteed -0.207** -0.194** -0.174%* -0.171*
(0.098) (0.096) (0.095) (0.096)
MBS, for sale, not guaranteed -0.329* -0.286 -0.187 -0.182
(0.194) (0.207) (0.211) (0.213)
Trading -0.190 -0.168 -0.142 -0.039
(0.135) (0.166) (0.157) (0.181)
Deposits 0.044 0.032 0.029
(0.052) (0.051) (0.053)
Deposits, large, short-term -0.157** -0.161%** -0.167**
(0.079) (0.078) (0.079)
Commercial paper 0.506 0.604* 0.675%*
(0.324) 0.317) (0.337)
Tier 1 0.104*** 0.1071%**
(0.033) (0.034)
Credit derivatives, positive -0.082
(0.258)
Credit derivatives, negative 0.064
(0.260)
Securitized -0.019
(0.034)
Asset sales 0.003
(0.007)
Large bank 0.008 0.009 0.012* 0.906%**
(0.006) (0.007) (0.006) (0.078)
HPI 0.001 0.003 0.003 0.018
(0.007) (0.007) (0.007) (0.078)
Constant 1.008*** 0.976*** 0.898*** -0.101***
(0.064) (0.084) (0.077) (0.031)
N 1132 1132 1132 1132
R? 0.380 0.389 0.401 0.403

143

The dependent variable is Tobin’s ¢. See the Appendix for variable definitions and data sources. Regressions include state fixed effects and quarterly period
fixed effects (not reported). Data are based on quarterly observations during the year 2008. Standard errors are corrected for clustering at the bank level. *, **,
and *** denote significance at the 10%, 5% and 1% levels, respectively.



Table 6. Event Study of New FASB Rules on Fair Value Accounting of Illiquid Assets (FAS 157), Announced on October 10, 2008

Panel A: Event window is October 8, 2008 until October 12, 2008

(M @) 3 “4) ®)
All firms Large Small Low share of MBS  High share of MBS
CAR 0.0128* 0.0260*** -0.0005 0.0116 0.0140
(0.0070) (0.0092) (0.0105) (0.0111) (0.0087)
Observations 270 136 134 134 136

Panel B: Event window is October 10, 2008

6] 2 3 “4) )
All firms Large Small Low share of MBS  High share of MBS
CAR 0.0761%** 0.1290*** 0.0225%** 0.0616%*** 0.0903%**
(0.0074) (0.0079) (0.0107) (0.0113) (0.0094)
Observations 270 136 134 134 136

This table reports average cumulative abnormal returns for different subsamples of firms. Cumulative abnormal returns are based on a market model with
estimation window of [t-250, t-30], where t denotes October 10, 2008, and time is counted in trading days. Panel A reports results using an event window of (t-3,
t+2], where t denotes October 10, 2008, and time is counted in trading days, while Panel B reports results using an event window of (t-1, t]. Observations from
firms with more than 100 zero returns over the estimation window or a zero return on the event date are excluded from the sample. Large (small) denotes firms
with total assets above (below) the quarterly sample median. High (Low) share of MBS denotes firms with mortgage-backed securities as a fraction of total assets
above (below) the quarterly sample median. Standard errors of the average cumulative abnormal returns are reported in parentheses. *** ** and * denote
significance at the 1%, 5%, and 10% level, respectively.
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Table 7. Event Study of FASB Amendments to Fair Value Accounting of Hard-to-Value Assets, Announced on April 9, 2009.

Panel A: Event window is April 7, 2009 until April 11, 2009

€] @) 3 “4) )
All firms Large Small Low share of MBS  High share of MBS
CAR 0.0643*** 0.0899%*** 0.0390%*** 0.0632%** 0.0654%%*
(0.0066) (0.0092) (0.0090) (0.0094) (0.0093)
Observations 255 127 128 127 128

Panel B: Event window is April 9, 2009

(M (@) 3 “4) )
All firms Large Small Low share of MBS High share of MBS
CAR 0.0499%** 0.0662*** 0.0337*** 0.0497*** 0.0501***
(0.0043) (0.0054) (0.0063) (0.0067) (0.0053)
Observations 255 127 128 127 128

This table reports average cumulative abnormal returns for different subsamples of firms. Cumulative abnormal returns are based on a market model with
estimation window of [t-250, t-30], where t denotes October 10, 2008, and time is counted in trading days. Panel A reports results using an event window of (t-3,
t+2], where t denotes April 9, 2009, and time is counted in trading days, while Panel B reports results using an event window of (t-1, t]. Observations from firms
with more than 100 zero returns over the estimation window or a zero return on the event date are excluded from the sample. Large (small) denotes firms with
total assets above (below) the quarterly sample median. High (Low) share of MBS denotes firms with mortgage-backed securities as a fraction of total assets
above (below) the quarterly sample median. Standard errors of the average cumulative abnormal returns are reported in parentheses. *** ** and * denote
significance at the 1%, 5%, and 10% level, respectively.
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Table 8. Loan Loss Provisions and Net Loan Charge-offs in 2008

Loan loss provisioning Net loan charge-offs
All banks Low valuation High valuation All banks Low valuation High valuation
M 2 3) “4) 3) (6

Share of real estate loans 0.004 0.000 0.000 0.003 -0.001 0.000

(0.005) (0.008) (0.002) (0.003) (0.005) (0.002)
MBS -0.015%* -0.024* -0.002 -0.008 -0.010 -0.000

(0.007) (0.013) (0.005) (0.005) (0.009) (0.004)
Large bank 0.004*** 0.008*** 0.001* 0.003#%** 0.005%** 0.001

(0.001) (0.002) (0.001) (0.001) (0.001) (0.000)
HPI -0.005%* -0.001 -0.009%** -0.005%* -0.003 -0.006**

(0.002) (0.003) (0.003) (0.002) (0.003) (0.003)
Constant 0.013* 0.000 0.030%** 0.012* 0.008 0.019%**

(0.008) (0.012) (0.007) (0.006) (0.010) (0.007)
N 1132 562 570 1132 562 570
R’ 0.344 0.440 0.413 0.310 0.421 0.305

The dependent variable is the ratio of loan loss provisioning to loans in Columns (1) to (3) and the ratio of loan charge-offs minus recoveries to loans in Columns
(4) to (6). See the Appendix for variable definitions and data sources. Subsamples in Columns (2) and (5) consist of banks with below-median Tobin’s ¢ in a
given quarter. Subsamples in Columns (3) and (6) consist of banks with above-median Tobin’s Q in a given quarter. Regressions include state fixed effects and
quarterly period fixed effects (not reported). Data are based on quarterly observations. Standard errors are corrected for clustering at the bank level. *, **, and
*** denote significance at the 10%, 5% and 1% levels, respectively.
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Table 9. Share of Mortgage-Backed Securities that is Held-to-Maturity in 2008

Guaranteed Not guaranteed Guaranteed Not guaranteed Guaranteed Not guaranteed
€)) 2 3) “4) ®) )
Loans 0.030 -0.913*** 0.068 -0.855%** 0.073 -0.914***
(0.268) (0.284) (0.274) (0.269) (0.273) (0.292)
Real estate loans 0.031 0.73]%** 0.015 0.701*** -0.022 0.561**
(0.208) (0.229) (0.207) (0.215) (0.218) (0.215)
Real estate loans * Low valuation 0.073 0.321
(0.155) (0.249)
Securities, amortized cost 0.148 -0.219 0.210 -0.139 0.197 -0.296
(0.244) (0.493) (0.253) (0.488) (0.245) (0.499)
MBS, amortized cost 0.354 1.048 0.332 1.036 0.303 0.649
(0.280) (0.685) (0.275) (0.680) (0.268) (0.695)
MBS, amortized cost * Low valuation 0.098 1.196*
(0.363) (0.662)
Low valuation 0.029 0.028 -0.020 -0.271
(0.019) (0.029) (0.103) (0.173)
Large bank -0.019 0.060 -0.016 0.063 -0.016 0.066*
(0.027) (0.041) (0.026) (0.040) (0.026) (0.039)
HPI 0.017 0.022 0.017 0.021 0.016 0.024
(0.0106) (0.034) (0.016) (0.034) (0.016) (0.032)
Constant -0.101 -0.028 -0.148 -0.069 -0.121 0.068
(0.132) (0.296) (0.145) (0.297) (0.144) (0.305)
N 1098 582 1098 582 1098 582
R? 0.237 0.434 0.241 0.436 0.242 0.451

The dependent variable is the share of mortgage-backed securities that is held-to-maturity. Low valuation is a dummy variable that takes a value of one if the
bank has a Tobin’s g less than one, and zero otherwise. See the Appendix for variable definitions and data sources. Regressions include state fixed effects and
quarterly period fixed effects (not reported). Data are based on quarterly observations. Standard errors are corrected for clustering at the bank level. *, ** and

*** denote significance at the 10%, 5% and 1% levels, respectively.
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Table 10. Share of Non-Guaranteed Mortgage-Backed Securities that is Held-to-Maturity in 2001-2007

2001 2002 2003 2004 2005 2006 2007
€Y (2) 3) “4) (5) (6) (@)
Loans 0.116 0.293 0.029 -0.169 0.641%* -0.564%* -0.619%*
(0.412) (0.363) (0.404) (0.234) (0.282) (0.281) (0.309)
Real estate loans 0.137 0.037 0.138 0.346 0.533%* 0.424%* 0.475%*
(0.320) (0.286) (0.316) (0.212) (0.227) (0.206) (0.213)
Securities, amortized 1.071%* 1.367%%x 0.781%* 0.407 0.354 0.330 0.024
(0.508) (0.447) (0.368) (0.362) (0.361) (0.348) (0.321)
MBS, amortized -0.413 -0.801 -0.419 0.068 0.242 -0.090 0.342
(0.604) (0.516) (0.378) (0.384) (0.469) (0.574) (0.683)
Low valuation 0.011 0.029 0.049 0.049 -0.022 -0.026 -0.015
(0.076) (0.042) (0.035) (0.033) (0.037) (0.029) (0.035)
Large bank -0.065 -0.066 -0.048 -0.018 0.019 0.061 0.049
(0.090) (0.063) (0.054) (0.048) (0.047) (0.046) (0.043)
HPI 0.114 -0.048 0.043 -0.099* 0.016 0.003 0.005
(0.095) (0.142) (0.115) (0.058) (0.048) (0.074) (0.026)
Constant -0.574 -0.281 -0.428 0.460 0.065 0.238 0.047
(0.380) (0.376) (0.304) (0.364) (0.179) (0.216) (0.243)
N 126 522 516 507 581 572 556
R’ 0.381 0.346 0.270 0.316 0.349 0.274 0.438

The dependent variable is the share of mortgage-backed securities that is held-to-maturity. Low valuation is a dummy variable that takes a value of one if the
bank has a Tobin’s g less than one, and zero otherwise. See the Appendix for variable definitions and data sources. Regressions include state fixed effects and
quarterly period fixed effects (not reported). Data are based on quarterly observations. Standard errors are corrected for clustering at the bank level. *, **, and
*** denote significance at the 10%, 5% and 1% levels, respectively.
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Figure 1 . Tobin’s g and Share of Zombie Banks
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Tobin’s q is the ratio of market value to book value of assets. Zombie share is the fraction of banks with Tobin’s q less than 1.
Quarterly data from Call reports and Datastream.

Figure 2. Real Estate Loans and Mortgage-backed Securities
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Real estate loans is the ratio of real estate loans to total assets. Mortgage-backed securities is the ratio of MBS to total assets.
Securities are valued at amortized cost if held-to-maturity and at fair value if available-for-sale. Quarterly data from Call reports.

Figure 3. Share of Mortgage-backed Securities that is Held-to-Maturity
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Guaranteed MBS is the fraction of guaranteed MBS that is held-to-maturity. Non-guaranteed MBS is the fraction of non-
guaranteed MBS that is held-to-maturity. Quarterly data from Call reports.
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Figure 4. Fair Value of Mortgage-backed Securities Relative to Amortized Cost
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Guaranteed MBS is the fair value of guaranteed MBS to the amortized value of guaranteed MBS. Non-guaranteed MBS is the
fair value of non-guaranteed MBS to the amortized value of non-guaranteed MBS. Quarterly data from Call reports.

Figure 5. Capitalization and Composition of Bank Regulatory Capital
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Tier 1 capital to total assets is the ratio of tier 1 capital to total risk-weighted assets. Tier 1 capital in total capital is the ratio of
tier 1 capital to total regulatory capital. Quarterly data from Call reports.





