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The outburst of the financial crisis in late 2007 in the US coincided with a wave of new
accounting regulations related to Fair Value Accounting. One of the new standards, SFAS 157,
introduced new disclosure requirements related to the way fair values should be estimated and
thus had a significant impact over the financial reports of banks and other financial institutions.
The newly established three-level measurement hierarchy for fair values gives us the opportunity
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the period 2003-2007. Therefore, our general conclusion is that the increased transparency has
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increased transparency and comparability arising from the increased disclosure requirements.
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1. Introduction

The onset of the financial crisis in late 2007, highlighted by the collapse of numerous financial
institutions, including Bear Sterns, Lehman Brothers, and Wachovia, has occupied the business
world with discussions regarding the considerable risks faced by the entire financial system.
Different parties have offered various explanations for the crisis, some of them have been the
burst of the housing bubble, inadequate legislation, and excessive securitization (Barth et al.,
2010). Significant attention has also been paid to the role of financial accounting, and more
precisely, the measurement of financial instruments at fair value. The bankruptcy of the Swedish
HQ Bank is only one of many collapses which has been associated with the bank's trading
activities, and the underestimation of the market risk exposure of the bank's portfolio

(Finansinspektionen, 2010).

Fair value accounting has been highlighted on several occasions to have caused the financial
crisis. Just a few weeks after the collapse of Lehman Brothers in 2008, former Federal Deposit
Insurance Corporation (FDIC) Chairman William Isaac expressed concerns that this
measurement approach was responsible for the credit crunch (CNBC, 2008). By marking to
market assets for which there were no market prices available, approximately $5 trillion of bank
lending was destroyed. As a result, banks did not have capital to lend (Isaac, 2008). Put it
differently, the former FDIC chairman criticized the process of measuring assets at market prices
when those do not reflect the true economic value of the assets” future cash flows. Milder
allegations state that fair value accounting contributed to the crisis by exacerbating it through
having a contagious effect (American Bankers Association, 2008, Wallison, 2008, Whalen, 2008,
Forbes, 2009, Laux et al., 2010). Significant research literature, however, points out that attempts
have been made to “shoot the messenger” instead of focusing on the real troubles, such as
financial illiteracy, poor investments, mortgage innovations, inadequate capital requirements,
short-term debt financing, and the failure of rating agencies to propetly assess risk (Laux et al.,
2010, Ryan, 2008). Furthermore, it has been argued that much of the controversy is due to
confusion about the concept and application of fair value, and the purpose of the accounting

reporting in general (Laux, 2009).

The purpose of financial reporting is to provide information useful to external decision makers
such as investors, lenders and creditors. However, financial accounting measures have been used
by other parties as well. One of them is regulators who have based their capital requirements on
the measure of capital defined by FASB. However, regulators are not obliged to do so and have

indeed in some cases set up rules based on other measures (Laux et al., 2010). This interaction



between financial reporting and capital requirements, however, has created problems, specifically
highlighted during the financial crisis (Heaton et al., 2010). The negative impacts of fair value
accounting over the real economy can be avoided by measuring capital at adjusted book values,

ot by redefining capital requirements to be procyclical (Heaton et al., 2010).

Managing the relationship between financial reporting information and capital requirements is
not the primary objective of standard setters. They should rather aim at increasing the relevance
and faithfulness of the accounting information for external users of financial reports, since these
are the primary objectives of financial reporting (Conceptual Framework for Financial Reporting,
2010). Following this, our paper will not focus on the interdependence between fair value
accounting and financial stability. Rather, we aim to bring attention back to the traditional issue

of the decision usefulness of financial information.

Thus, the purpose of the paper is to investigate how investors perceive the decision wusefulness of financial

information.

Considering the nature of our subject, there is no lack of related previous research. However,
what distinguishes our study from prior literature is that we investigate the decision usefulness of
financial information over time by using a comprehensive sample. It includes observations from
2003-2012, thus capturing the decision usefulness of financial information both before and after
the crisis in 2008. The extensive time period and sample size, unprecedented in similar research,
yields us a strong advantage compared to previous papers within the field. By using a sample of
this size and diversity, spanning over years characterized by very different economic conditions,
we provide a more complete study investigating the relevance and reliability of the balance sheet

information.

Besides changing economic conditions, the time period captured by our study has been
characterized by the implementation of new accounting standards. The introduction of SFAS 157
in late 2007 established a comprehensive framework for fair value definition, measurement and
disclosure requirements. SFAS 157 emphasizes that fair value accounting does not mean the
direct use of market prices only. Instead it includes the use of valuation techniques and market
inputs other than quoted market prices when such are not available for identical assets and
liabilities. The different kinds of inputs have been categorized into three levels — observable
market prices (Level 1), non-observable market prices (Level 2), and valuation techniques (Level
3), thus creating a fair value hierarchy. Examining the change in relevance of financial

information before and after late 2007 could provide us with useful insights on how the increased



disclosure requirements related to the different valuation inputs have affected the value relevance

of accounting information after 2007 in comparison to the period beforehand.

Furthermore, the information disclosed in accordance with SFAS 157 gives us the opportunity to
examine how the degree of management discretion is related to the decision usefulness of fair
value accounting. Several studies related to this topic (Kolev. 2009; Goh et al., 2009; and Song et
al., 2010) have already been published. A common finding of these is the lower relevance of
mark-to-model accounting values (Level 3) in comparison to mark-to-market accounting values
(Level 1 & 2). As a reason for this difference, researchers have discussed the perceived reliability
of the estimates — the lower the reliability, the lower the relevance. However, previous research
has mainly been based on observations from one year only, which raises concerns regarding the

overall reliability of the conclusions.

These concerns motivate our decision to use a superior sample of panel data, in order to draw more reliable

conclusions regarding the relevance of the different fair value estimates.

Using a sample of 8949 unique observations for the period 2007-2012, we find in fact that results
based on a larger data set differ from the ones presented in previous studies. The economic

downturn in late 2007 and 2008 has likely had an adverse impact on their results.

The introduction of SFAS 157 in late 2007 was followed by numerous amendments and updates
in the years afterwards. The main purpose of these amendments has been to provide additional
guidelines for the use of Level 2 and Level 3 inputs when estimating fair values. Thus, the
difference in the relevance of the fair value categories might have fluctuated over time. Such a
change has not been a topic of previous research. However, studying it might provide insights on
whether or not the alteration of standards has resulted in more relevant and reliable financial
reporting. In addition, we examine whether the relevance of different fair values is sensitive to

certain characteristics of the financial institutions.

The remaining part of the document is organized as follows: Section 2 offers an overview of the
fair value accounting concept, Section 3 discusses related previous research, Section 4 develops
the hypotheses, Section 5 discusses the research design, Section 6 outlines the sample selection

and data of the study, Section 7 presents the findings, and Section 8 concludes.



2. Historical Background and Institutional Framework
2.1. What is Fair Value Accounting

In its basic form, FVA refers to the reporting of assets and liabilities on the balance sheet at fair
value and the recognition of changes in those fair values in the statement of financial

performance as gains and losses (Laux et al., 2010).

Definition: The definition of fair value is “the price that would be received to sell an asset or paid
to transfer a liability in an orderly transaction between market participants at the measurement
date” (SFAS 157). The definition implies that the fair value should be measured using the
theoretical exit price as opposed to the entry price, ignoring any aspects of historical cost. The
theoretical exit price, as stated above, means that the actual exchange does not necessarily have to
take place, but could instead be the price that would be applied if a transaction took place.
Consequently, forced-sale prices, also known as fire sale prices, are not to be used in measuring

fair value.

Valuation techniqgues: SFAS 157 outlines three valuation techniques that shall be employed when
measuring fair value: the market approach, the income approach, and the cost approach. The
market approach uses prices of identical or similar assets and liabilities in market transactions; the
income approach is often based on present value of future discounted cash flows; while the cost

approach focuses on the amount currently required to replace an asset (King, 2008).
2.2. Historical background of the use of Fair Value Accounting
2.2.1. Fair Value Accounting during the 20th century

The concept of Fair Value has been used in accounting records since the 19" century (Magnan,
2009). Replacement cost values have been used for a number of balance sheet items and income
statement entries — for example inventories, fixed assets, depreciation and so on (Rorem, 1929).
However, the use of replacement cost to write up asset values during the 1920s resulted in
flagrant overvaluations. This became apparent during the 1930s (Mathews, 1965). Due to the
abusive valuation practices by that time, fair values were widely replaced by historical cost by
1930s. During the following decades, fair value measurement was merely discussed, and not used
in financial accounting since it was associated with its former abusive application. Later on,

however, fair values entered the financial reporting once again.



The bitter experiences from the past seemed to have been forgotten and renewed optimism had
been built with regards to fair value accounting. Many trading-oriented financial institutions,
investor associations, and accounting academics today share the belief that fair value accounting
benefits investors compared to alternative measurement approaches, including amortized cost
accounting, since fair values are more accurate, timely, and comparable across different firms and
positions even in the conditions of market bubbles (Ryan, 2008). Besides, FVA has been said to
prevent firms from managing their incomes through trading gains, since gains and losses are
recognized when they occur, rather than when they are realized. It is also important for investors
to update their expectations about future cash flows on the basis of new information on a timely
basis, and that is exactly what fair value accounting does (Ryan, 2008). These are some of the

reasons why FVA has been so warmly re-welcomed in the accounting world.

Since the 1980s fair value measurement has been required by FASB (either in note disclosures, or
directly in the financial statements) (Godfrey et al.,, 2010), and it was effectively re-established
during the 1990s. In 1991, SFAS 107 Disclosures about fair value of financial instruments was issued. It
defines fair value as: “the amount at which the instrument could be exchanged in a current
transaction between willing parties, other than in a forced or liquidation sale”. At that time, both

quoted market prices and management estimates were accepted as fair values.

In 1993 SEAS 115 Accounting for certain investments in debt and equity securities established the use of
fair values for the measurement of some securities. SFAS 115 introduced a classification of equity
and debt securities into three categories: held-to-maturity, trading, and available-for-sale
securities. The other big category of financial instruments, loans and receivables, were split into
two broad categories: held-for-investment or held-for-sale (mainly addressed in standards such as
SFAS 65, SFAS 5, SFAS 114, and SFAS 107). At initial recognition, each category of financial
instruments is measured at fair value, but are subsequently all subject to different measurement
approaches (see Figure A 1: The classification and measurement of financial instruments). Held-to-maturity is debt
securities measured at amortized cost, and the changes in their value are accounted for in the
income statement. Trading securities include debt and equity securities purchased and held for the
purpose of sale in the short-run. They are measured at fair value at the end of each reporting
period, and their unrealized gains and losses are to be included in net income. The third broad
category, available-for-sale securities, includes debt and equity securities that are neither held-to-
maturity, nor for trading. They are measured at fair value, and the unrealized holding gains and
losses from the changes in their fair values are included in other comprehensive income and in

the shareholders’ equity section, however not in net income. Loans made with the intent to be



held as investment are reported at amortized cost, and a disclosure about their fair value is
provided only in the notes (SFAS 107). Held-for-sale securities are reported at the lower of cost

or fair value with declines in value reported in net income.

In 1998 SFAS 133: Accounting for Derivative instruments and hedging activities, was issued. According to
SFAS 133, derivatives are to be measured at fair value. With respect to the constant innovations
occurring on the market for derivatives and hedges, it has been extremely challenging for
regulators and standard setters to follow the development pace in the area. Indeed, the
accounting for derivative instruments and hedging activities has been mentioned with regards to a
number of recent scandals, one of which is the bankruptcy of the Swedish financial institution

HQ Bank as already mentioned.

The mixed model of measurement of financial instruments reflects their complex nature. It often
allows firms to choose the measurement attribute they desire for a position through how they
classify the position. According to SFAS 115, a firm may choose to classify a security as any of
trading, available for sale, or held to maturity, and thereby obtain one of the three different
accounting treatments. Amortized cost rather than fair value seems to be the recommended
measurement approach for financial instruments when companies intend to hold the positions to
maturity, since firms will eventually receive or pay the promised cash flows on the positions
(Ryan, 2008). However, Ryan (2008) points out that changes in risk-adjusted discount rates do
yield economic gains and losses to the current holders of the positions compared to the
alternative of acquiring identical positions at current rates regardless of whether firms intend to
dispose of the assets before maturity or not. Besides, such a mixed attribute model can make
effective risk management techniques by companies appear to be speculation, and vice-versa.
Thus, a shift from a mixed-attribute model to fair value accounting for all financial institutions’
financial instruments might increase consistency, and thus the decision usefulness of the financial
reporting (Ryan, 2008). Meanwhile, amortized costs could be required in disclosures since they

are useful for specific types of investment and other decisions (Ryan, 2008).
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2.2.2. Fair Value Accounting during the 21st century

The use of fair value accounting has increased significantly during the last decade. After being
initially reintroduced mainly for the measurement of financial instruments, fair value accounting
is today applicable not only to financial instruments but also to a wide range of other asset
classes. Fair value accounting is nowadays used in acquisition analysis, investment property,
leases, and biological assets to name some. However, fair values are not used for financial

instruments such as loans and debt securities held-to-maturity

In an attempt to align the common perceptions of fair value and to provide a comprehensive
framework for fair value definition, measurement techniques and disclosure requirements, the
FASB issued a new accounting standard in September 2006 - SFAS 157: Fair 1 alue Measurement.
It is effective for financial statements issued for fiscal years beginning after November 15, 2007,
and interim periods within those fiscal years'. It has been said that SFAS 157 did not enhance the
application of fair value but rather increased consistency and comparability (Song et al., 2010).
What is often described as the most significant component of SFAS 157 is the introduction of a
fair value hierarchy, prioritizing into three levels the inputs to valuation techniques that are to be
used to measure fair values of assets and liabilities, and disclosures related to those. The highest
level, Level 1 inputs, is quoted market prices in active markets for identical assets and liabilities.
When such inputs are used, assets and liabilities are said to be marked-to-market. If Level 1
inputs are not directly observable, Level 2 inputs are used — observable prices in active markets
for comparable assets and liabilities or observable market prices in inactive markets for identical
assets and liabilities. At the lowest level of the hierarchy are level 3 inputs. Those inputs are
unobservable and include modeling and management’s assessment. Using level 3 inputs in the
estimation of fair values is commonly referred to as the mark-to-model approach (Laux et al.,
2009). If unobservable inputs are necessary, they should “reflect the reporting entity’s own
assumptions concerning the inputs market participants would use in pricing the asset or liability”,

in addition to being based on the best information available to the reporting entity (SFAS 157).
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Figure 1: Hierarchy of inputs according to SFAS 157

After the initial issue of SFAS 157 many questions and concerns were expressed with regards to
the new standard. In order to address some of the issues and concerns raised, FASB issued
several amendments of the standard. FSP FAS 157-1 (February 14, 2008) was issued to address
the fair value measurements of lease classifications; FSP FAS 157-2 was issued to amend the
effective date of FAS 157 delaying it until November 15, 2008 for non-financial assets and
liabilities. However, these amendments did not treat other more debated issues, such as the
notion that using market prices as Level 1 observable inputs would cause many companies to
significantly devalue many of the assets and liabilities they held. In addition, it was argued that the
new standard could create a substantial liquidity-induced spread between Level 2 or Level 3 fair
values and the price they would be sold for in an active market, since active markets may not
exist for the asset (or liability) (Landsman et al., 2012). The concerns with fair value increased
during the financial crisis, when a virtual collapse in the trading of financial instruments was
experienced in many markets, particularly those related to mortgages and credit-related
receivables. In response to that, FSP FAS 157-3 (October 10, 2008) was issued to provide
additional guidance to the application of fair value measurements in inactive markets. This
amendment relaxed the measurement requirements with regards to financial assets that were no
longer traded in active market and allowed companies to find a valuation alternative other than a
zero market value when such securities were no longer traded in an active market (Laux et al,

2009).

However, the initial amendments of SFAS 157 did not address how a reporting entity’s own

judgments should be taken into account in an inactive market, how available inputs that exist
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within an inactive market should be assessed, and how the use of market quotes should be
employed when measuring fair value in a market with little or no activity (Olson, 2010). The need
for additional guidance and investigation of mark-to-market accounting was also outlined in the
Emergency Economic Stabilization Act enacted by the US Congress (October 3, 2008). In
response to the criticism and the Congressional pressure, the FASB issued three FSPs in April

2009:

o 'SP FAS 157-4: Determining Fair Value When the 1 olume and Level of Activity for the Asset or
Liability Have Significantly Decreased and Identifying Transactions That Are Not Orderly,
e ISP FAS 115-2 and FAS 124-2: Recognition and Presentation of Other-Than-Temporary

Impairments, and

e 'SP FAS 107-1 and APB 28-1: Interim Disclosures about Fair 1 alue of Financial Instruments.

The most significant of these amendments is said to be FSP FAS 157-4. Its overall message could
be interpreted as “it is the market participant’s assumptions that should be employed in
estimating fair value, not the reporting entity’s assumptions with inside information regarding
specific assets” (Cheng, 2009). Other effects of the amendments were the improved guidelines in
the application of Level 3 instead of Level 1 or Level 2 inputs when determining impairment

charges.

In addition, the amendment allowed the impairment charge to be split between income and other
comprehensive income, which effectively reduced the effect of impairments on regulatory capital
(Landsman, 2012). Regarding the disclosure requirements, the new amendment required entities
to disclose the inputs and valuation techniques used to estimate fair value not only on an interim

but also on annual basis, contrary to the initial requirement for annual disclosures only.

Afterwards further updates have been issued. Some of them are listed below:

e ASU 2009-05, Fair value measurements and disclosures (Topic 820): Measuring liabilities at fair
Value - provides guidance on measuring liabilities at fair value.

e ASU 2009-12, Fair value measurements and disclosures (Topic 820): Investments in certain entities
that calculate net asset per share (or its equivalent) - provides guidance on the measurement of
fair values of investments in entities without quoted market prices.

e ASU 2010-006, Fair value measurements and disclosures (Topic 820): Improving disclosures abont fair

valne measurements - enhances the disclosure requirements for fair value measurements.
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3. Previous Research

As the relevance of the financial reporting to investors, lenders and creditors is a key quality
determining the decision usefulness of accounting information according to both the FASB and
IASB (see Figure A 2: Qualities of Financial Reporting), examining the relevance of the information in
financial reports from investors’ perspective is expected to be of interest not only to the research
community but also to the standard setting boards (Barth et al., 2001). Information is relevant if
it is capable of making a difference in the decisions made by users. This can be achieved when
the financial information has predictive value (can be used as an input to predict future
outcomes), and confirmatory value (provides feedback), or both (Conceptual framework for
financial reporting, 2010). Based on the definition that accounting information is value relevant
when it influences investors’ economic decisions, together with the assumption that investors’
valuation of a company is reflected in its stock price, Ohlson (1995) argues that the relevance of
accounting information could be measured by examining its relation with a company’s stock
price. This operationalization of the term relevance is the one which will be employed in this
study as well'. The other key quality making the accounting information useful for decision
making is faithful representation (reliability). Reliability is achieved when the accounting

information is complete, neutral and free from errors (see Figure A 2: Qualities of Financial Reporting).
3.1. Relevance of fair value estimates for financial instruments before 2008

There are a number of previous research papers investigating the value relevance and reliability of
financial reporting information related to financial instruments. Considerable attention has been
given to banks since their balance sheets are largely composed of financial instruments, of which
a substantial part is measured at fair value. For the period before the initial introduction of
standards that set a common definition and measurement approach to fair values (SFAS 107 and
SFAS 115 in early 1990s), Barth (1994) investigates and confirms the value relevance and
reliability of fair value estimates for investment securities for the period 1971-1990. This is done
by estimating the incremental explanatory power of fair values over historical costs for the stock
prices of the examined banks. Petroni et al. (1995) also find that share prices can be explained by
accounting fair values of equity investments and U.S. Treasury investments. However, the
research of Petroni et al. (1995) concludes that disclosures about the fair value of other types of
investment securities (such as municipal and corporate bonds) do not have additional explanatory

power over historical costs for the stock prices.

1 . . . . .
See the section hypothesis development for more detailed discussion on the model.
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Other previous research has focused on the value relevance of fair value disclosures related to
loans, deposits and long-term debt (Barth et al., 1996, Eccher et al, 1996, Nelson, 1996). By
examining the association between the market value of banks' common equity and fair value
estimates, Nelson (1996) suggests that fair values for such financial instruments are not value
relevant, whereas Eccher et al. (1996) finds value relevance of loans in only limited settings. In
contrast, Barth et al. (1996) argues that fair values of loans are incrementally informative and
reflect information about the default and interest rate risk of those loans. Venkatachalam (1996)
examines the value relevance of banks’ derivatives disclosures for a sample of banks in 1993 and
1994. The study of Venkatachalam suggests that off-balance sheet fair value estimates for

derivatives have incremental explanatory power for the variation in bank share prices.

Carroll et al. (2003) finds an association between stock returns and fair value securities gains and
losses, and argue that there is incremental value relevance of fair value information even for
securities traded in thin markets. Khurama et al. (2003) support the notion that fair values are
more relevant when objective market-based measures are readily available. Their research
suggests that fair values are more relevant than historical cost for available-for-sale securities, and
equally relevant for held-to-maturity debt securities. Moreover, they argue that loans and deposits
are not actively traded in well-established markets, resulting in more subjective fair value
estimates and hence less informative than historical cost. Plantin et al. (2008) argue that
measurement systems reflecting transaction prices would provide a more accurate picture of the
current risk profile of firms so that investors could take better disciplining and corrective actions
on firms’ decisions. In addition, fair values have been said to enhance consistency because they

reflect the same type of information in every period (Barth et al., 2008).

Besides the advantages of fair value accounting, highlighted above, the use of fair value
accounting have raised some concerns as well. For example, transaction prices of some asset
classes (such as loans and CDOs traded primarily over the counter) can be far away from the
ideal prices at hypothetically frictionless competitive markets and hence balance sheet values
could change due to short-run fluctuations in the market, and not due to changes in the
fundamental values of the assets and liabilities and their value at maturity (Allen et al, 2008).
Thus, Allen et al. (2008) argue that using market prices to value the assets of financial institutions
may not be beneficial when financial markets are illiquid. However, the issue of valuation at times
of market illiquidity was addressed by the introduction of SFAS 157 and its subsequent
amendments and updates. The establishment of the fair value hierarchy clarified how companies

should use unobservable inputs or other valuation techniques to value illiquid assets. Using a
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global sample of banks applying IFRS during the period 2006-2008, Fiechter et al. (2011) support
the claim that fair values are value relevant, nonetheless they experience a substantial discount
during the crisis in 2008. Fiechter et al. also find that the pricing of fair values differs across firm-

specific and other institutional factors.

Thus, there is lots of research focusing on the value relevance of the accounting fair value
disclosures for different categories of financial instruments depending on their characteristics,
legal form and intent to use. The overall implications are that the decision usefulness of fair value
estimates increases when these estimates are based on market information rather than on

management discretion (AAA FASC, 2005).
3.2. Relationship between value relevance and reliability

The majority of the papers discussed provide support for the notion that fair values are relevant
to investors, based on findings of statistically significant coefficients (with the appropriate signs)
in regressions between equity values and reported fair values. Thus, an accounting amount is
generally defined as relevant when it has predictive association with equity market values (Barth,
2001). This approach is known as value relevance and it has been the most commonly used
approach in academic literature to operationalize the relevance of accounting information as
defined by FASB (The Conceptual Framework). However, accounting information can be value
relevant without being decision relevant if it is preceded by more timely information.
Nevertheless, Barth et al. (2001) points out that to be relevant information does not have to be
new to a financial statement user (according to FASB). An important role of the preparers of
financial statements is to summarize or aggregate information that might be available from other
sources in order to provide easy access to information for external stakeholders. That is why we

will also use value relevance as an operationalization of the relevance of accounting information

as defined by FASB.

A more significant issue with that operationalization of the term is, however, that value relevance
generally tests the relevance and reliability of an accounting amount jointly. It is difficult to test
the two features separately. In other words, value relevance is empirically an operationalization
not only of relevance but also of reliability as defined by FASB. The reason for this is that the
accounting amount will be significantly related with share prices only if the amount reflects
information relevant to investors in valuing the firm and is considered reliable enough to be
reflected in share prices (Barth et al., 2001). Since equity value tests do not distinguish between

relevance and reliability, they are subject to significant interpretation difficulties (O’Brien, 2005).
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Indeed, there is no consensus on how the distinction between relevance and reliability should be

operationalized, or what the relationship between them is.

A convincing argument, however, has been provided by Kadous et al. (2011) who argue that the
relevance of an economic construct is influenced by factors underlying the reliability of its
measurement (i.e., potential for bias and error). Thus, there is not only a positive relationship
between relevance and reliability (McCaslin et al., 1983; Duncan et al., 1988), but also causality
between the two (Kadous et al., 2011). Hence, if reliability is affected, relevance is influenced as
well, with the two of them moving in the same direction. Therefore, we make no distinction on
how certain factor affects the relevance or the reliability of the financial information, since we

believe that it in either case result in an impact on the overall relevance of the information.

Figure 2: Relationship between relevance and reliability
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Hence, examining the features which boost reliability would provide further insights about the
factors associated with higher relevance of the accounting information as well. Dietrich et al.
(2000) find that the reliability increases when fair values are obtained from external appraisers
and audited by one of the larger international accounting firms. Barth et al. (2008) discuss that
limiting management’s opportunistic discretion in determining accounting amounts could
increase the quality of accounting information. On the other hand, increased discretion, when it
is not opportunistic, might improve predictive accuracy by allowing the management of a
company to incorporate and convey private information in their estimates (Hodder et al., 2000).
In line with Hodder et al. (2006), Maines et al. (2006) conclude that accounting standards
permitting preparers the latitude to use accounting judgment and estimation can lead to more or
less accounting information reliability, depending on how preparers use that latitude. As another
factor affecting the informativeness of accounting information, AAA FASC (2005) test and
confirms that explicitly reporting the process for determining the fair value estimates can be

incrementally informative to users of financial statements.
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3.3. Relevance of fair value estimates for financial instruments after 2008
3.3.1. New research perspective

More factors potentially influencing the perceived value relevance of fair value estimates of
financial instruments have been researched in connection with the outburst of the financial crisis.
However, we acknowledge that some of these factors might have implications for value relevance
through their impact on the perceived reliability. One of the factors studied has been the inputs
used to estimate fair values (Kolev, 2009; Goh et al., 2009; and Song et al., 2010). These studies
analyze the decision usefulness of banks’ fair value assets and liabilities across the different fair
value inputs during the financial crisis in 2008. All three studies find that all fair values
irrespective of the inputs used to estimate them are positively associated with the stock price of a
company; fair values using not only level 1 and level 2 inputs, but also level 3 inputs are
considered sufficiently reliable and relevant to equity investors. Even though all of them are
relevant, the degree of relevance varies — it decreases when fair values are based on inputs from a
lower level of the input hierarchy. The pricing of mark-to-model estimates (level 3) is generally

lower than the pricing of fair values based on unadjusted market prices (level 1).

For example, Goh et al. (2009), estimate that investors value every $1 of level 1 net fair value
assets and level 3 net assets disclosed on the balance sheet of a financial institution at § 0.849 and
$ 0.486 respectively. Kolev (2009), Song et al. (2010), and Bosch (2012) obtain similar results. A
summary of their empirical results is outlined in the Table below. Although Goh et al. (2009) find
a statistically significant difference between the pricing of the fair value estimates on the balance
sheets of companies based on inputs of level 1 and level 2; the other three studies do not find

such a difference.

Table 1: Summary of some previous research results

| | FVA1/NFVA1 | FVA2/NFVA2 | FVA3/NFVA3 |  Data

| Goh etal. (2009) | 0.849 | 0.626 | 0.486 | US
| Kolev (2009) | 0.745 | 0.740 | 0.624 | US
| Song et al. (2010) | 0.968 | 0972 | 0.683 | Us
| Bosch (2012) | 0.687 | 0.690 | 0321 |  European

In addition to variation in the relevance of fair values based on different inputs, previous research
find that the relevance of fair values can be dependent upon certain company characteristics.

Kolev (2009) tests and confirms that investors treat mark-to-model (level 3) estimates as more
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value-relevant when firms have higher level of equity capital, the Audit Committee has more than
one financial expert, and estimates are obtained from outside third parties. Goh et al. (2009) find
a positive relationship between capital adequacy and audit quality on the one hand, and the
pricing not only of Level 3 but also of Level 2 fair values. However, a similar study by Bosch
(2012) shows that the regulatory capital ratio has no significant influence on the reliability and the
value relevance of level 3 fair values. Song et al. (2010) find additional factors related with
differences in the value relevance of fair values estimated using Level 2 and level 3 inputs. Those
factors are mainly related to governance mechanisms such as board independence, audit
committee financial expertise, the frequency of annual audit committee meetings, and the
auditor’s office size. Overall, the results presented by Song et al. (2010) highlight the importance
of corporate governance mechanisms in mitigating the information asymmetry problem

associated with Level 2 and Level 3 inputs.
3.3.2. Limitations

In short, the variation of results and the lack of strong evidence supporting them is a reason why

we believe that further research in the field is necessary.

Several reasons for the variation in results could be easily pinpointed. Firstly, the three studies
done on US data base their findings on a sample of financial information obtained from financial
reports only during 2008. Kolev (2009) uses data from first and second quarter of 2008, Goh et
al. (2009) use data from the first 9 months of 2008, while Song et al (2010) use data from the first
three quarters of 2008. Since the periods observed are short, any small variation in the sample has
a significant impact over the results and subsequent conclusions made. Samples over an extended
time period to test the value relevance of accounting fair values have been rarely used, and based
mainly on hand-collected European data (e.g., Bosch, 2012, who use European data from 2006 to
2010). In order to increase the reliability of a study of such nature, we use an extended sample

with a much greater number of observations.

Secondly, the financial institutions included in the sample of the studies vary. Song et al. (2010)
use the banking industry, Kolev (2009) focuses on large financial firms, while Goh et al. (2009)
uses data from both depository institutions and non-depository credit institutions. The variation
in the results together with the variation in the samples implies that the nature of the financial
institution might have implications for the relevance of the different fair value inputs.
Acknowledging this variation, we examine the nature of the financial institutions as an additional

control variable for understanding the relationship between stock prices and fair values.
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A third issue of concern which might have impacted previous results adversely is the method
used to test the defined hypotheses. For example, Goh et al. (2009) and Bosch (2012) run
Otrdinary Least Square (OLS) Regressions without taking the distribution of the data used into
consideration. A normal distribution is one of the prerequisites to obtain reliable results from an
OLS regression (Gujarati, 2004). Our tests of the distribution of similar data show that it is far
from normally distributed. This is a strong piece of evidence putting under question the
robustness of the tests and results provided by Goh et al. (2009). Different approaches could be

used to handle the lack of normality and we discuss one of them in the Results Section of this

paper.

Furthermore, Goh et al. (2009) tries to explore the development in the relevance of the fair value
estimates, and argues that the pricing of Level 2 and Level 3 assets declines over the course of
2008, consistent with increasing market concerns about illiquidity and information risk associated
with these types of assets. A similar method is used by Kolev (2009). However, their results are
generated by running identical regressions on different samples, followed by comparisons
between them, a method which is not statistically recommendable (Hardy, 1993). More accurate
statistical approaches could be used for this purpose and one of them has been discussed in the
Research Design section of our paper. Moreover, Goh et al. (2009) make a comparison over
time, but only for 2008. We believe, in line with Kohlbeck (2008), that the evolution of capital
markets, the change in regulatory environment, and the increasing focus on fair value estimates
after 2008 have likely affected investors’ view on fair values over the years Therefore, a research
on the changes in the relevance over the years could provide further insights about the

relationship between the fair value relevance and different economic conditions.

To summarize, drawing conclusions from studies based on data obtained during a global financial
crisis might be dangerous, since the role of fair value accounting can differ in different settings.
Pinnuck (2012), finds that the role of fair value accounting in the conditions of a global financial
crisis can differ from the one in normal conditions, especially if: (i) the market prices that are
used to mark-to-market are less likely to reflect fundamentals; or (i) the incentives of preparers
using fair value accounting differed in the global financial crisis from those present in normal
conditions. Hence, trusting the research on the relevance of the fair value accounting done only
in conditions of crisis might be misleading or not sufficient to uncover significant trends, fair
value properties and relevance drivers. We therefore believe that a study based on an extended

data sample from times of various macroeconomic conditions is necessary.
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4. Hypothesis development
4.1. The basic Ohlson model

Academic research uses various valuation models to structure tests assessing how well certain
accounting amounts reflect information used by investors in their decision making process. A
widely used model is the one developed by Ohlson (1995). Ohlson’s model expresses the market
value of a firm's equity as a function of its earnings and the book value of equity (Ohlson, 1995).
The model relies on the clean surplus relationship, which means that the change in the book
values of a company equal its earnings minus dividends (net of capital contributions). Based on

that, Ohlson (2005) expresses dividends in terms of accounting earnings and book values.

The second significant assertion which Ohlson (1995) utilizes is that equity value equals the
present value of a company’s expected dividends (Discounted Dividend Model). Based on those
two assumptions, Ohlson (1995) develops a framework for estimating a firm’s equity value based
on its accounting earnings and book values. Specifically, the core of the valuation function
expresses value as a weighted average of capitalized current earnings (adjusted for dividends) and
current book value. The model synthesizes previous research by combining a pure cash flow
valuation with the bottom-line items in a company’s financial reports through the clean surplus

relationship to estimate market value of equity. >

Although the model mainly expresses the market value of a firm's equity as a function of its
earnings and the book value of equity, Ohlson also includes a “other information” variable which
should express facts known to the market at time t and not (yet) incorporated into the accounting
system, but nonetheless able to affect future earnings. However, researchers have faced
difficulties in identifying this variable. Silvestri et al. (2012) points out a few proxies of this
variable considered by previous researchers: information asymmetry (Hand et al, 1999), taxes
(Collins et al., 2000), firm-specific risk (Gebhardt et al., 2001), and the linearity of the function
(Yee, 2000). Nevertheless, Giner et al. (2006) show that the original version of the model explains
share prices more accurately than more complex models. A number of previous studies have
successfully tested the relevance of the model in its basic form in US, Europe and Asia (Collins et
al., 1997, Francis et al., 1999, Valdes et al., 2010, Dahmash et al., 2012). However, it has not been

tested in modern conditions. Hence, we take the basic form of the Ohlson model as a starting

The model makes the assumption of efficient markets as well. Such an assumption might be optimistic, especially
in times of crisis. Changing economic conditions drive fluctuations in overall price levels. That is a limitation faced
by many value relevance studies.
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point for our analysis and a tool for testing our remaining hypotheses, but we start by

investigating its adequacy with regards to recent US data. Thus, our first hypothesis is as follows:

HT1a: The basic form of the Oblson model is applicable for US financial institutions in modern conditions (2003-
2012).

Secondly, in light of the current dynamic economic conditions and the development of the
reporting requirements and regulations for the financial industry in recent years, we expect the
relevance of accounting information for financial institutions in the US to have been affected as
well. One reason for a change in the relevance of accounting information could also have been
the introduction of new accounting standards and more precisely SFAS 157 in late 2006
(mandatory from November 15, 2007), and its amendments in the following years. Since SFAS
157 affects the accounting for approximately 20% of the balance sheet of financial institutions’, it
is reasonable to expect some impact over the relevance of reporting information. Thus, our

second hypothesis is as follows:

H1b: The relevance of accounting information for financial institutions for the period 2008 — 2012 has improved
in comparison to the period 2003 - 2007 .

4.2. The Fair Value hierarchy

As companies did not report in accordance with the fair value hierarchy before 2007, the
following hypotheses, many of them testing the relevance of different fair value levels, will be

conducted on data from 2007 onwards.

Previous research implies that financial statement users perceive the reliability of fair value
estimates to be decreasing with an increase in the management opportunity to bias the reported
values (Barth, 1994; Danbolt et al., 2008; Kolev, 2009). The reporting requirements of SFAS 157
and its amendments give us the chance to test this notion by comparing the value relevance of
fair values estimated using different degrees of management discretion. The lack of actual market
prices for certain assets and liabilities which should be measured at fair value necessitate the use
of internally generated estimates, referred to as mark-to-model or Level 3 inputs. This creates
space for intentional bias (Martin et al. 2006; Kolev, 2009). Market prices used in fair value
estimates, however, are more easily verifiable and should therefore decrease the opportunity for

managerial bias, thus making those values more relevant. Thus, our main hypothesis:

3 Estimated as (Fair Value Assets + Fair Value Liabilities)/(Total Assets + Total Liabilities) for our sample.
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H2a: The relevance of fair valune information for financial instruments of financial institutions decreases with the

increase of management discretion allowed in the fair value estimates.

After the initial introduction of SFAS 157, however, a number of updates and amendments have
been implemented. Most significant among them, and already discussed have been FSP FAS 157-
3 (October, 2008) and FSP FAS 157-4 (April, 2009). These amendments have improved the
guidelines with regards to fair value accounting. Thus, we expect the relevance of fair value
estimates to have changed as a result of those improvements in the accounting standards. Thus,

our next hypothesis is:

H2b: The relevance of the fair value estimates using all three levels of inputs has improved since the introduction of

the fair value hierarchy.
4.3. Additional characteristics

As already discussed, the original Ohlson model (2005) expresses the market value of a firm's
equity primarily as a function of its earnings and the book value of equity. However, the model
also includes an “other information” variable. Even though there have been difficulties in
identifying that additional variable, following the steps of previous researchers we also consider a
few variables as a way to improve even further the accuracy of our results. Thus, we test if the
relevance of the fair value estimates is correlated with given company features. * We add a
number of control variables to gain further insight into the relevance of the fair value estimates
depending on the company. Undoubtedly, the risk characteristics of a company have an impact
over its stock price. Thus, considering risk as a control variable might improve our understanding

of the relevance of fair value estimates. A few proxies of risk will be tested.

The first proxy for risk which we test is size. Previous research (Fama-French, 1993) has shown
that the size of a company matters for its stock returns, as the stocks of smaller companies yield
higher returns as a compensation for risk. In addition, Barth (1994) argues that larger banks are
likely to have more precise fair value estimates due to market power and sophistication of their

investment departments. Thus, we test if size matters for the relevance of fair value estimates:

H3a: The relevance of fair value estimates increases with an increase in the size of a company.

#Indeed in 2001, Ohlson expressed an opinion that the “mysterious” variable can be approximated with predictions
of future earnings made by financial analysts. However predictions about future earnings of a company vary
considerably depending on the source of information, and obtaining reliable earnings estimates is not an easy task.
Adding an average of the earnings forecasts for financial institutions available from Compustat did not improve our
models. That is why we have chosen not to include the results from those tests in our paper. Instead, following other
researchers, we consider other variables as an approximation of the additional information not captured in the book
value of equity and the earnings of a company.
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The second proxy of risk tested is the capital ratio. The recent financial crisis and failure of
financial institutions have brought attention to the capital availability as an indicator of a
company’s health and long-term viability. As the incentives to misreport are higher for financial
firms with low levels of capital (Moyer, 1990), it is likely that investors would put less trust in fair
value estimates of companies with low capital ratios. Similar tests have been done by Goh et al.
(2009), however on a sample with limitations both in terms of size and time, and by Bosch

(2012), conducting his study on a European data sample.
H3b: The relevance of fair value estimates is lower for companies with lower capital ratio.

The third proxy of risk we test is the credit rating. It is an evaluation of a company’s ability to pay
back its debt and its probability of default. As the probability of default for a company gets
higher, the market pricing of its net assets is expected to get lower. This means that the market
price corresponding to the net fair value assets of a company with a low credit rating should be
lower compared to a company with a high credit rating. Thus we add the credit rating as a control
variable when evaluating the relevance of book fair values. Similar tests have been done by Kolev

(2009), however with previously mentioned sample restrictions.
H3e: The relevance of fair value estimates is lower for companies with lower credit rating.

Finally, as a rather arbitrary proxy of risk we consider the nature of the financial institutions
researched. In other words, investors might value differently information provided by depository
institutions and by non-depository credit institutions due to the different natures of their
underlying business. Allen et al. (2004) argue that depository institutions are exposed to higher
operational risk levels in comparison to non-depository institutions. The latter, in turn, are
exposed to more market risk, credit risk and other risk events. Furthermore, Allen et al. (2004)
argue that losses due to operational risk events are smaller, on average, than the losses arising
from a combination of market risk, credit risk or other risk events. Hence, changes in market
conditions are more likely to have a more profound impact over the financial performance and
viability of non-depository institutions rather than depository ones. Therefore, one could argue
that the higher risk exposure of depository institutions might result in lower value attributed by

investors to their net assets. Hence, our next hypothesis is:

H3d: The relevance of fair value estimates is different for banks and for credit institutions.
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5. Research design
5.1. The basic Ohlson model

Hypothesis 1a: The Ohlson model (1995) is one of the most discussed models in recent market-
based accounting research since it synthesizes previous research and expresses the market value
of a firm's equity as a function of its earnings and the book value of equity. The basic

specification of the model used by previous researchers (e.g. Collins et al., 1997°) is:
MVEi,t = CZO + alEi’t + azTBVEQl’t + gi,t
Where

e MVE;; is the market value of a firm i’s equity three months after fiscal year t,

e [, is the earnings of firm i during the period ending at date t,

e TBVEQ;; is the total book value of equity of firm i at date t,

® &; is the other value-relevant information for firm i for the period ending at date t,

® ( the intercept captures systematic effects of the market value variation, not explained

by the remaining variables on the right hand side of the equation.

In order to mitigate incorrect inferences due to size differences among companies, the data used
in our research is taken into consideration ‘per share’ (i.e., divided by the number of outstanding
shares), following a technique called scaling. Silvestri et al. (2012) points out that this technique,
used by other researchers as well, minimizes distortions in the coefficients and hence avoids

misleading results when running regressions.

Since we plan to use quarterly reports, our market value information is based on stock exchange
information from the business day after the reporting date. Considering the high volatility of
stock prices we believe that the shorter the time span between the reporting date and the date of
the stock prices is, the better the relationship between both could be captured. This would reduce

the additional uncertainty in our tests stemming from the often daily volatility of market prices.

As a measure of market value we use the daily closing price reported for the company on the

stock exchange. The book value of equity per share is calculated in the following way:

5>The main difference between the model used by Collins et al. (1997) and the original Ohlson model is the use of
Earnings instead of Abnormal earnings (Ohlson’s model includes a term (1 + 13;) /7y for discounting the eatrnings
of each company). However, Maydew(1993) finds that allowing discount rates to vary across firms does not
significantly improve the explanatory power of the model, which is why we do not include them in our analysis.
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BVEQ = (Total Assets — Total liabilities — Preference Stock) | Common Shares outstanding

In order to attain as relevant information as possible, we use Net Income rather than Other
Comprehensive income as a measure of earnings, as Lin (2007) proves that Net Income provides
more value relevant information. Furthermore, Elliott et al. (1996) demonstrate that the market
places less weight on special items than on earnings before special items. This is consistent with
the notion that special items represent 'low quality' or transitory income items. Thus, we use
earnings before extraordinary items as those are likely to be less transitory and more stable over

time.
Therefore, the specification of our Hypothesis 1a is as follows:

Py =ag+ aEPS; + a;BVEQ; ¢ + & (1a)
Where

e P, is the price of a firm i’s share on the date after the reporting of quarterly results for
the quarter ending at date t,

e EPS;, is the earnings per share of a firm i during the quarter ending at date t,

e BVEQ; . is the book value of equity per share of a firm i at date t,

® & is the other value-relevant information for firm i for the quarter ending at date t,

®  captures systematic effects of the share price variation, not explained by the remaining

variables on the right hand side of the equation.

We expect to observe a positive relationship between market value, on the one hand, and book

value and earnings, on the other hand.

Hypothesis 1b: In order to test if the relevance of accounting information for financial institutions

has improved since 2008, we introduce a dummy variable.

_ (0 if quarterly report has been published before 1 January 2008)
~ \ 1if quarterly report has been published after 1 January 2008

We include the dummy variable in the Ohlson model to test the change in the relevance of the
earnings, as well as the change in the relevance of the book value of equity. Adding the dummy
variable for the intercept as well will allow us to capture change in the systematic share price

variation not explained by the remaining variables on the right hand side of the equation.

Pt =ay+aD + ayEPS; +a3EPS; D + a,BVEQ;; + asBVEQ; D + ¢;; (lb)
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The coefficient of EPS; D indicates the change in the relevance of EPS during the second period

in comparison to the first one, while the coefficient of BVEQ; D shows the corresponding

change for BVEQ.
5.2. The Fair Value hierarchy

Hypothesis 2a: 'The introduction of SFAS 157 in late 2006 gives us the chance to compare the
relevance of accounting book values estimated using different degrees of management discretion.
In order to test this, we merely extend the Ohlson model. Since the book value of a company’s
equity is basically the book value of its net assets, we split the net assets into net fair value assets
and net non-fair value assets. We choose to investigate net fair value assets instead of assets and
liabilities separately, because many financial institutions carry no or very small amounts of fair
value liabilities, thus limiting its importance. Furthermore, the disclosure requirements of SFAS
157 provide information on the inputs used to estimate fair values. Thus, net fair value assets

could be further divided into net fair value assets using inputs of level 1, level 2 and of level 3.

Pi,t = ao + alEPSi,t + azNNFVAi‘t + a3NFVA1i‘t + a4NFVA2i’t + asNFVASi,t + gi,t
(22)

e P, is the price of a firm i’s equity on the date after the reporting of quarterly results for
the quarter ending at date t,

e [EPS; is the earnings per share of a firm i during the quarter ending at date t,

e NNFVA;, is net non-fair value assets per share of a firm i at date t,
NNFVA;; = BVEQ;s — NFVA,, where net fair value assets per share is the difference

between fair value assets and fair value liabilities, divided by the number of common

outstanding shares,

e NFVAL,;, is net fair value assets per share estimated using level 1 inputs of a firm i at
date t, calculated as assets using level 1 inputs minus liabilities using level 1 inputs,

e NFVA2;,is net fair value assets per share estimated using level 2 inputs of a firm i at
date t, calculated as assets using level 2 inputs minus liabilities using level 2 inputs,

e NFVA3;; is net fair value assets per share estimated using level 3 inputs of a firm 1 at
date t, calculated as assets using level 3 inputs minus liabilities using level 1 inputs,

® & is the other value-relevant information for firm i for the period ending at date t,

® ( captures systematic effects of the share price variation, not explained by the remaining

variables on the right hand side of the equation.
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Hypothesis 2b: However, since we expect the relevance of accounting information to have changed

over time, we proceed by constructing dummy variables to detect changes between years for the

period 2008-2012:

e D, =1 for observations where the quarterly reports refer to 2009; D, =0

otherwise

e D, =1 for observations where the quarterly reports refer to 2010; D, = 0

otherwise

e D; =1 for observations where the quarterly reports refer to 2011; D; = 0

otherwise

e D, =1 for observations where the quarterly reports refer to 2012; D, = 0

otherwise

Testing each of the variables in equation (2a) together with a dummy for a certain year will show

if there has been a change in the relevance of book values and/or earnings relative to 2008.
Py =ay+aD; + a,D, + azD; + a,Dy +
+a,0EPS; ¢ + a1, EPS; 1Dy + a1, EPS; D, + a13EPS; D3 + a1,EPS; D, +
aoNNFVA; + ayyNNFVA; Dy + ay;;NNFVA; Dy + a,3NNFVA; D3 + a,u,NNFVA; D,
azoNFVAL; + aziNFVAL; D, + a3, NFVA1; D, + a33NFVAL,; D3 + a3g,NFVA1; D, +
agoNFVA2; s + a4 NFVA2; D1 + ay;NFVA2; Dy + aysNFVA2; D3 + ayyNFVA2; D, +
asoNFVA3;; + as;NFVA3; Dy + as;NFVA3; D, + assNFVA3; D3 + a5y NFVA3; D, +
+&: (2b)

The coefficient of the variables multiplied by a dummy indicates the change in the relevance of
that variable in comparison to the first year (2008), while the variables without a dummy show
the relevance for the starting period - 2008. For example, the coefficient of EPS; D3 shows the

change in the relevance of the EPS in year 2011 in comparison to 2008.
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5.3. Additional characteristics

Hypothesis 3: Next, we test if the variations in the relevance of financial institutions’ fair value
estimates are correlated with given company characteristics. In order to do that, we add those

characteristics as control variables in our extended version of the Ohlson model (equation 2a).

a) As a proxy of size we use the market capitalization of each company at the end of the quarter.

Similar tests have been done by Goh et al. (2009). We add a dummy variable for size:

D= (0 if the size is below the median for our sample)
~ \ 1if the size is above the median for our sample

Py = ag + a1,EPS;; + a1,NNFVA; , + a;3NFVAL; , + a1 ,NFVA2; , + a;sNFVA3;, +

(20D + a1 EPS; D + ay,NNFVA; D + aysNFVAL,; D + ay,NFVA2, D +
azsNFVASi’tD + gi,t (33)

where for example (@11 + t31) represents the relevance of EPS for big companies.
b) In order to test the relevance of the capital ratio we also add a dummy variable:

D= ( 0 if the capital ratio is lower than the median for our sample )
~ \ 1if the capital ratio is higher than the median for our sample

And we test the hypothesis with the following regression specification:
Py = ag + a1 EPS; + a;,NNFVA; ¢ + ay3NFVAL; . + a1 ,NFVA2; s + a;sNFVA3; . +

20D + a1 EPS; D + a, NNFVA; D + aysNFVA1; D + apu,NFVA2; D +
a,sNFVA3; D + &, (3b)

where for example (a3 + @p3) tepresents the relevance of NFVA1 for companies with high

capital ratio.
¢) In order to test the relevance of a company’s credit rating we also add a dummy variable:

D= ( 0 if the capital ratio is B—,C,or D )
~ \ 1if the capital ratio is A+,A,A—,B+,or B
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And we test the hypothesis with the following regression specification:
Py = ag+ a1 EPS; + a;,NNFVA; ¢ + a;3NFVAL; . + ay4JNFVA2; s + a;sNFVA3; . +

20D + 21 EPS; D + @, NNFVA; D + aysNFVA1; D + apuNFVA2; D +
asNFVA3; D + &, (3c)

Whete for example (@14 + @p4) represents the relevance of NFVA2 for companies with high

credit rating.

d) To test if investors perceive the type of financial institution as a factor with an impact over the
relevance of fair value estimates, we split the sample into depository and non-depository credit
institutions. The factor used to distinguish between both is the Standard Industry Classification
code (SIC). The financial institutions with a SIC code of 60 are defined as depository institutions,
such as banks, while the financial institutions with a SIC code of 61 are defined as non-
depository institutions, such as mortgage brokers. To control for the type of financial institution,

we add a dummy variable in our regression.

D= (0 if the SIC is between 6100 — 6199)
~ \1if the SIC is between 6000 — 6099

And we test the hypothesis with the following regression specification:
Py = ag + a1 EPS; + a;,NNFVA; ¢ + ay3NFVAL; . + ay,NFVA2; s + a;sNFVA3; . +

(50D + ap1EPS; D + apyNNFVA; D + aysNFVAL, D + az,NFVA2; D +
azsNFVA?)i‘tD + gi,t <3d)

5.4. Robustness analysis

Finally, in order to ensure the robustness of our findings, we examine if changes in market prices
are associated with changes in accounting book values. As evident from Figure 3: S&P index
presented below, market prices have fluctuated considerably within the time period we have

chosen to investigate.

30



Figure 3: S&P index
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By investigating the relationship between the movements in the dependent variable, (Price), and

the independent variables, we aim to check whether certain omitted variables are distorting our

results,

below:

0P, =

Where

All the

thus affecting the reliability of our results. The specifications of the tests are presented

aPi,t = ao"l'azaEPSi,t + aBVEQlt + Ei,t (4'21)

ag + a,0EPS; . + a;0NNFVA;  + a3dNFVAL;, + a,ONFVA2; + asONFVA3; . +
&t (4b)

0P; ; is the change in share price of company i between t and t-1

0EPS; ¢ is the change in earnings per share of company i between t and t-1

OBVEQ); ¢ is the change in book value of equity per share of company i between t and t-1
ONNFVA; is the change in non net fair value assets per share of company i between t
and t-1

ONFVA1,, is the change net fair value assets level 1 per share of company i between t
and t-1

ONFVAZ2;, is the change in net fair value assets level 2 per share of company i between t
and t-1

ONFV A3, ; is the change in net fair value assets level 3 per share of company i between t

and t-1

changes are calculated by subtracting the numbers from previous quarters from the

numbers from the current quarter.
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6. Sample selection and descriptive statistics
6.1. Sample selection

To minimize data collection costs while maximizing the power of the tests, we obtain balance
sheet information from Compustat North America Fundamentals Quarterly, updated monthly.
We focus on a set of financial institutions due to their balance sheet composition, where financial
assets and liabilities measured at fair value often are a substantial part of the balance sheet. In
order to identify the sample, we start with all companies with a Standard Industry Classification
Code of 60 or 61, which includes depository institutions and non-depository credit institutions.
Quarterly Balance Sheet information has been obtained for the time period between January 1,
2003 and December 31, 2012, including quarterly reports for periods ending before December
31, 2012, even if reported after that date. This procedure resulted in 38 189 observations.
Thereafter, we removed observations with no quarterly reporting dates available from Compustat
(3674 observations), since the lack of reporting date raises confusion about which dates of
market information that should be collected for those observations. The sample includes every
financial institution fulfilling the data requirements, regardless of whether they have been active

throughout the whole period of the study or just a part of it.

Market information was obtained from Compustat North America Security Daily, updated
monthly. Stock prices for the business day immediately after the reporting date are used. If no
stock price information was available from Compustat within three days after the release of
quarterly reports, the observations were excluded from our sample in order to minimize the risk

of data errors or biased observations®.

Since Compustat provides market information for different issues of companies’ stock, and the
pricing of the different issues is not necessarily the same, we chose to use the prices of the shares
from the first issue for each company (Issue ID of 01 according to the Compustat Codification
system) since subsequent issues of common stock might be initially underpriced (McDonald,
1972). That resulted in a sample of 29 351 observations for 1196 unique companies that have
released quarterly reports at least once during the chosen time period. Furthermore, only stocks
traded in the US were kept in the sample - resulting in an elimination of an additional 274

observations, and a final sample with data for 1178 unique financial institutions.

¢ The introduction of the new standards does not seem to delay the preparation of financial reports, the average time
span between the end of the reporting period and the release of financial reports appear unchanged before and after
2008 (approximately 30 days).
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6.1.1. Overall Sample

For the tests of our first set of hypotheses, we exclude observations with missing values for total
assets, total liabilities, preference shares, earnings and common shares outstanding (551
observations). Furthermore, observations were identified for which prices of common stock have
been filed in Compustat but the number of outstanding shares on the reporting date was
reported as zero. This lack of data made scaling the balance sheet items per share impossible, and

we thus decided to exclude those 12 observations.

Finally, in order to avoid errors in our regressions, we drop observations for which Compustat
does not provide information regarding the variables that we pay attention to. In addition to
eliminating observations due to missing data or data errors, three financial institutions, identified
as extreme outliers, were ignored for our analyses due to their extreme and significant impact on
both the descriptive statistics and the regression results. The process leading to our final sample

is summarized in Table A 1: Sample construction.

The resulting sample used to test hypotheses 1 consisted of 28 356 observations for 1171 unique
financial institutions. These companies had ordinary shares listed either on the New York Stock
Exchange, the American Stock Exchange, the OTC Bulletin Board, the NASDAQ-NMS Stock
Market, or on other-OTC exchanges.

In order to investigate whether or not the number of observations is evenly spread throughout
the studied period, a table is presented outlining the number of observations during each year and

quarter (Table 2: Observations per year and quarter for testing Hypothesis 1).

Table 2: Observations per year and quarter for testing Hypothesis 1

| | Quarter |

| Year | 1 | 2 | 3 | 4 | Total

| 2003 | 774 | 840 | 833 | 785 | 3232
| 2004 | 823 | 816 | 801 | 780 | 3220
| 2005 | 798 | 789 | 785 | 761 | 3133
| 2006 | 745 | 762 | 757 | 736 | 3 000
| 2007 | 742 | 734 | 728 | 693 | 2 897
| 2008 | 714 | 708 | 704 | 659 | 2785
| 2009 | 681 | 672 | 667 | 637 | 2 657
| 2010 | 668 | 658 | 654 | 649 | 2 629
| 2011 | 602 | 636 | 637 | 640 | 2515
| 2012 | 633 | 630 | 590 | 435 | 2288
| Total | 7180 | 7245 | 7156 | 6775 | 28 356
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It can be inferred from the table that the number of observations decreases throughout the
period. One likely explanation for that could be the severe impact of the financial crisis. It is
furthermore worth mentioning that during the data collection point in time, some companies had
not released their financial reports for the 4th quarter of 2012 yet. Nonetheless, we do not
consider these fluctuations in the number of observations as a problem of great concern due to
the significant size of the sample. However, it could very well affect the significance of year-to-

year differences in some variables.

Table 3: Exchange listings over time for the period 2003-2012

Stock exchange

| |
‘ New York American OTC NASDAQ- | Other- |
Stock Stock Bulletin NMS Stock OTC Total
Exchange Exchange Board Market

| 2003 | 325 | 99 | 159 | 2030 | 619 | 3232
| 2004 | 327 | 84 | 157 | 2002 | 650 | 3220
| 2005 | 323 | 73 || 138 | 1965 | 634 | 3133
| 2006 | 307 | 64 | 125 | 1881 | 623 | 3 000
| 2007 | 303 | 64 | 116 | 1787 | 627 | 2 897
| 2008 | 289 | 62 | 111 | 1737 | 586 | 2785
| 2009 | 288 | 62 | 113 | 1709 | 485 | 2 657
| 2010 | 282 | 59 | 135 | 1723 | 430 | 2629
| 2011 | 271 | 55 | 135 | 1669 | 385 | 2515
| 2012 | 270 | 47 | 114 | 1568 | 289 | 2288
| Total | 2985 | 669 | 1303 | 18 071 | 5328 | 28 356
| Percentage | 10.53 | 2.36 | 4.60 | 63.73 | 18.79 | 100.00

In order to investigate the decline in observations over time, we also look at the exchange listing
of our observations. Looking at Table 3: Exchange Listing over time for the period 2003-2012, presented
above, we notice that a very large fraction (64 %) of our observations are companies listed on the
NASDAQ), highlighting the large amount of small banks and depository institutions present
throughout the U.S. Moreover, the tables above imply that the number of firms on all of the
stock exchanges has decreased over the sample period. However, it is worth to acknowledge that
the drop in firms listed on NYSE, amounting to 17%, is considerably less than the drop on the
OTC exchanges, where the corresponding number amounts to 51 %. This difference indicates
that the number of small companies has decreased significantly during the observed period
between 2003 and 2012, while the firms listed on NYSE and NASDAQ to a greater degree have

continued to exist.
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6.1.2. Subsample

To test our second hypothesis, we use only a limited amount of the observations used for testing
hypothesis 1. The reason for this change in sample size is mainly the shift in focus, as later
regressions investigate the value relevance of certain financial information, available only from
2007 onwards. Thus, we retain only the observations with information provided on the different
categories of fair values and only for the reduced time period between 2007 and 2012. It should
be considered that such an elimination procedure could significantly change the characteristics of
the sample. One reason why the financial information of interest is not provided in the financial
reports of all financial institutions is that different regulatory requirements are applied to
companies’ financial reports depending on what stock exchange a company is listed on.
Exchanges (such as NASDAQ and the NYSE) have specific quantitative and qualitative listing
and maintenance standards, which are stringently monitored and enforced. Companies listed on
an exchange have reporting obligations to the market, and an on-going regulatory relationship
exists between the market and its listed companies. OTC quotation services (OTCBB, OTC
Markets) facilitate quotation of unlisted securities. As such, any regulatory relationship between
an OTC quotation service and the issuers may be relatively limited or non-existent (OTC Bulletin

Board, 2007).

However, the reduction of the sample for our later regressions did not cause any substantial
changes in the proportion of companies from different exchanges, as could be seen on Table A 3:
Exchange listings over time for the period 2003-2012 and Table A 6: Exchange Listing over time for the observations
included in the sample for tests of Hypothesis 2. 'The elimination of observations not containing all the
required data reduced the sample to 8 949 observations (summarized in Table A 4: Sample construction
Jor testing Hypotheses 2, 3 & 4). The sample construction for the remaining hypotheses is also subject
to slight variations, with the process again outlined in Table A 4: Sample construction for testing Hypotheses

2, 3 & 4.

In short, since our first and remaining hypotheses focus on different time periods and different
financial information, two different samples are used. That is why we provide separate descriptive
statistics and time series patterns for the variables of interest in each period (2003-2012 and 2007-

2012).
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6.2. Descriptive statistics

6.2.1. Overall sample

Table 3: Descriptive statistics for 2003-2012

| Variable | Obs | Mean | S.D. | Min | 025 | Median | 0.75 | Max
| Price | 28356 | 2097 | 3231 | 000 | 945 | 1620 | 2550 | 1350.00
| EPS | 28356 | 025 | 154 | 2698 | 009 | 026 | 045 | 123.64
| TAps | 28356 | 170.84 | 31944 | 0.00 | 8624 | 13515 | 190.69 | 11961.36
| TL ps | 28356 | 15526 | 296.82 | -0.00 | 7678 | 122.32 | 173.64 | 10637.16
| BVEQ* | 28356 | 1511 | 2494 | -41.79 | 849 | 1229 | 1717 | 1324.20
| BM | 28356 | 097 | 346 | 28661 | 053 | 076 | 114 | 152.32
| Cap.Ratio | 21301 | 11.98 | 481 | -1348 | 9.2 | 1130 | 1348 | 191.83

Table 2: Descriptive statistics for 2003-2012, presents the descriptive statistics of the key variables used in
our first set of regression analyses. The mean share price for the period is $20.97. The mean
(median) Book Value of equity per share and EPS are $15.11 ($12.29), and $0.25 ($0.26). When
looking at the Book-to-Market ratio, one can see that there is a large difference between mean
(0.97), and median (0.76). This indicates the existence of observations with very high book-to-
market ratios. These observations are a potential indicator of skewness in our data. However, it is

discussed later on how we have chosen to handle this mattet.

Table A 8: Time-series characteristics (means) for 2003-2012 presents key variables for our first data sample.
The time series trends are generally in line with prior expectations. The EPS fluctuate quite
significantly throughout the years. Notable declines are observed during the peak of the financial
crisis in 2008 and 2009. However, the average EPS have recently been reverting to their pre-crisis
levels. The turbulent economic environment during these years is also reflected in the Book-to-
Market ratio, reaching a value of 1.80 in 2010 from 0.45 in 2005. The development of the Book-
to-Market ratio over time reflects increased market concerns regarding the financial health of

financial institutions. Furthermore, an upward trend has been observed in the capital ratio Tier1.

Figure 4: Book-to-market ratio over the years
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The Book Value of Equity, i.e. the Net Assets per share has been relatively constant over time,
slightly increasing over the years except for 2009. One explanation for the fall in Book Value of
Equity in 2009 could be the losses realized by financial institutions during the crisis in 2008.

However, the average values of the variable revert to their trend after 2009.
6.2.1. Subsample

Table A 9: Descriptive statistics for 2007-2012 summarizes key characteristics of the data from our
second sample. By comparing the two different samples, one can notice differences in the mean
of certain characteristics. For example, EPS for the first sample is approximately 0.25, while for
the second sample it is approximately 0.06. Furthermore, the BM ratio for the two samples is
0.97 and 1.52 respectively. Interpreting these changes, one could see that the market price and
earnings are considerably lower for the second sample. These discrepancies in valuation and

earnings are most likely a result of the changing economic conditions after 2007.

Figure 5: Trends in the amounts of Net Assets
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Looking at the additional variables used in the later regressions, and more specifically the fair
value assets and liabilities, some characteristics attract our attention. We observe mean net fair
value assets estimated using inputs of level 1, level 2 and level 3 of $1.81, $25.75, and $1.07
respectively. Hence, the amount of level 2 net fair value assets is larger than the amount of level 1
net fair value assets. This shows that using solely market prices as a basis for estimating fair
values has not been the most common practice. Observing the trends over time on Figure 5: Trends
in the amounts of Net Assets (based on Table A 10: Time-series characteristics (means) for 2007-2012), we notice

that the net assets measured at fair value by financial institutions have been increasing over the
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years — from an average of 24.79 in 2008 to an average of 32.12 in 2012. However, the
proportion of fair value assets from the total assets for the observed institutions has been just
15% on average. Nonetheless, since the proportion of the net fair value assets from the total net
assets of the financial institutions has been 179% on average, studying the net fair value assets is
of great interest. Hence, the net assets that the banks have marked at fair value appear to be

significant in understanding the fundamental value of financial institutions’ equity.

The negative values for the average net assets not at fair value indicate that financial institutions
on average have more liabilities measured at non-fair value than assets at non fair value, thereby
creating a mismatch between assets and liabilities measured at non-fair value. This mismatch is

also an indication of a mismatch between the assets and liabilities measured at fair value.

Not surprisingly, in 2009, the mean market capitalization of the financial institutions declined to
1/4 of its pre-2007 levels. In addition, the mean capital tier-1 ratio for the period 2007-2012 is
approximately 12%, higher than the 4 % minimum requirements stated in Basel II, implemented
in the U.S from January 2009 (Council of Mortgage Lender, 2013). However, the required
minimum tier-1 capital ratio minimum ratio was increased to 6 % with the implementation of
Basel III (Basel Committee of Banking Supervision, 2011). Finally we notice that the majority of

the observations in our sample are for companies with a credit rating of B.

Since we expect a difference between the financial institutions depending on their type, we have
examined the difference in certain variables for both depository institutions and non-depository
credit institutions (Table A 11: Comparison of variables for Depository vs Non-depository Credit institutions).
Furthermore, examining Table A 12: Comparison of variables for Depository vs Non-depository Credit institutions
we notice that non-depository credit institutions on average have very low amounts of financial
instruments valued as NFVAI1, and instead have the highest proportion valued at NFVA3. This
might indicate that non-depository credit institutions use inputs of Level 3 (i.e. management
modeling) more often than depository institutions, or just an indication that management

modeling is more common for credit institutions.

7We do not focus a lot on the figures provided for 2007 since our sample for that year is very restricted due to the
fact that fair value disclosures concerning the different levels of inputs were not compulsory until November, 15,

2007.
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Figure 6: Average amounts of Fair Values of Non-depository credit institutions and depository institutions
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Table A 13: Correlation matrix for variables based on values for 2003-2012 and Table A 14: Correlation matrix for
variables based on values for 2007-2012 present the Pearson and Spearman correlations among the
variables for our analyses, for both of our samples. The correlation between price and NFVA3 is
lower than the correlations between price, on the one hand, and NFVA1 and NFVA2, on the
other hand. Specifically, price has Pearson (Spearman) correlations with NFVA1, NFVA2, and
NFVA3 of 0.23 (0.19), 0.57 (0.38) and 0.05 (0.04), respectively. These correlations indicate that
the market valuation of financial institutions has some but not extreme positive relationship with

their amounts of net fair value assets. Meanwhile, the association appears to be weakest for

NFVA3.
6.2.3. Econometric implications of the descriptive statistics

The descriptive statistics of our data provide evidence of a discrepancy between the mean and
median values for many variables. This type of relationship between mean and median could be
troublesome, as it might be an indication of skewness, meaning that the shape of the distribution
is different from the one typical for normally distributed values of data. Additional tests provide
information indicating that the skewness and the kurtosis of the values for many variables are
indeed far from the ones typical for a normal distribution. However, using ordinary least square
regressions might lead to inaccurate results in the lack of normal distribution (Gujarati, 2004). In
order to mitigate the negative impacts of lack of normality, we use Iteratively Reweighted Least
Squares regression (IRLS), a member of the robust-regression family. In contrast to the more
common Ordinary Least Squares Regression (OLS), IRLS regression is insensitive to small
deviations from the assumptions that the model imposes on the data in terms of distribution.

IRLS is characterized by distributional insensitivity (Huber, 1981).
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7. Results
7.1. The applicability of the Ohlson model

Hypothesis 1a: The results in Table A 15: Relevance of earnings and net assets for the period 2003-2012 indicate
that the basic form of the Ohlson model is applicable for US financial institutions in modern
conditions (2003-2012), i.e. our first hypothesis is supported by the data. The model appears
excellent for describing the relationship between market prices and accounting information
provided in companies’ financial reports (the adjusted R-squared is 94%). In addition, the
coefficients for book value of equity per share (BVEQ), and earnings per share (EPS) are of the
expected sign — the relationships between price and BVEQ), as well as between price and EPS, are
positive. The coefficient for EPS (18.92) is higher than the one for BVEQ (0.65), indicating
greater relevance of earnings than book values of equity from investors’ point of view. These
results are in line with the general belief that market prices are more strongly associated with a
company’s financial performance than with its balance sheet items. In short, we find evidence
supporting the applicability of the Ohlson model for explaining the relationship between price,
earnings, and book values in modern US conditions. Therefore, we will employ the model to test

our remaining hypotheses.

Hypothesis 1b: Evidence of a shift in the relevance of the accounting information before and after
2008 is presented in Table A 16: Comparison of the relevance of earnings and net assets before and after 2008. The
relevance of EPS declines sharply from the period before 2008 to the period after 2008 - $1 of
EPS corresponded to approximately $26.99 of share price in 2003 - 2007, before decreasing to
$1.97 in the subsequent period from 2008 until 2012. In contrast, the relevance of book values of
equity has increased from 0.593 to 0.829 per dollar of book value of equity disclosed on the
balance sheet. Although one would intuitively expect the decreased value-relevance of EPS to be
accompanied by a decrease in the value relevance of book value of equity, the empirical results
are not such. In contrast, they imply a potential shift in the attention of investors. Information
related to a company’s financial performance is still perceived as more value-relevant than the
information summarized in the balance sheet of a company. However, the importance attributed
to the book value of equity has increased, while the importance attributed to the financial
performance in terms of EPS has decreased. These changes cannot solely be attributed to
changes in overall market price levels. The stock price movements during the periods 2003-2007
and 2008-2012 are reminiscent of each other, as both periods are characterized by similar
fluctuations in market price levels (See Figure 3: S&P index). As a further measure to control for

changing market prices, a robustness analysis was conducted. It established a relationship
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between changes in market prices and changes in accounting book values. The results are
presented in the end of this section. Hence, a reasonable explanation for the increased relevance
of financial institutions’ book values might be the implementation of new accounting standards

providing more detailed and transparent disclosures on fair value positions.
7.2. The irrelevance of management discretion

Hypothesis 2a: Testing if the relevance of financial information for financial institutions is related
to the extent of management discretion allowed when deriving it, provides results deemphasizing
the significance of management discretion. We find that investors are rather unconcerned about
the amount of management discretion employed in the measurement of fair values. The results
from the regression are summarized in Table A 78: Pricing of Net Fair 1Value Assets over the years. Due to
the size of our sample we get a statistically significant difference between the coefficients of the
different categories of net fair value assets, which should mean that there is some difference in
their pricing. However, the practical implications of these differences are small. According to our
results, investors price at $0.78 each dollar of NFVA1 and NFVA2 disclosed on the balance
sheet, while NFVA3 are priced at $0.71, and NNFVA — at $0.76. Thus, contrary to previous
research (Kolev, 2009; Goh et al., 2009; and Song et al., 2010) arguing that the amount of
management discretion matters for the relevance of the accounting information, we find that it
does not matter in practice. On the contrary, investors seem to pay very little or no attention to
how balance sheet values have been estimated. We find no practical differences between the
value attributed, not only between the different fair values categories, but also between the fair
value categories and non-fair value estimates. Therefore, the debate surrounding the use of
management discretion allowed in estimating financial accounting values seems to be rather

outdated, as investors show little or no sensitivity to it.

41



Figure 7: Pricing of balance sheet items over time
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Hypothesis 2b: By testing if the degree of management discretion has mattered for the value
relevance of the different fair value categories throughout the years, we notice some sensitivity in
2009 and 2010 (Table A 18: Pricing of net fair value assets over the years). This could be observed on Figure 7:
Pricing of balance sheet items over time) llustrating our regression results. Thus, although the average
investor seems insensitive to the way balance sheet values have been estimated (as the results of
the previous hypothesis suggest), inputs had some significance in 2009 and 2010. In those years
the relevance of NFVA2 and NFVAI1 respectively has been considerably higher than the
relevance of the other net assets categories. One potential explanation for the upward spike in the
relevance of NFVA2 could be the implementation of ASU 2009-12, Fair value measurements and
disclosures (Topic 820), which provides guidance on the measurement of fair values of investments
in entities without quoted market prices. This, together with other amendments and updates
implemented throughout the years, has likely contributed to the observed convergence to equal
decision usefulness of the different fair values. By looking at the substantial differences between
individual years, we conclude that drawing conclusions from results based on data from one year

only is dangerous.
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7.3. Relationship between value relevance and risk exposure

In order to see the impact of different company characteristics over our results, several variables

were controlled for.

Figure 8: Difference in the relevance of the Balance Sheet information for Big and Small financial institutions
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Hypothesis 3a: First, we consider if the size of a financial institution is a characteristic related to the
variation in the relevance of balance sheet values. In other words, we check whether the fair
values based on management models are relevant only for big companies but irrelevant for
smaller ones. The results of the regression are summarized in Table A 19: Pricing of net fair value assets
with a control variable for size, and presented graphically in Figure 8: Difference in the relevance of the Balance Sheet
information for Big and Small financial institutions. The amount of management discretion allowed in the
estimates of balance sheet values appears to play almost no role in the pricing of net assets for
small companies. Investors value each dollar of NFVA1, NFVA2, NFVA3, and NNFVA, at
$0.60; $0.64; $0.61 and $0.63 respectively. However, when it comes to the balance sheet values of
big companies, there seems to be some noticeable difference between the relevance of the
different categories of fair values. For big companies investors price each dollar of NFVAI,
NFVA2 and NFVA3 at $0.81; $0.75 and $0.62 respectively. Therefore, the amount of
management discretion allowed is proportionately related to the relevance of the different
categories of fair value estimates, but only for big companies. In contrast, when it comes to small
companies, investors are motre prone to see estimates based on different categories of inputs
rather similar. One possible explanation for these findings might be the degree of analyst
coverage for the two groups of companies. Since bigger financial institutions are generally
followed more closely by analysts, it is natural to see greater responsiveness of stock prices to

small details in the financial reports, such as disclosures regarding fair value categories.
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Figure 9: Difference in the relevance of the Balance Sheet information for fin. institutions with High and Low Cap. Ratio
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Hypothesis 3b: Testing if the capital ratio is a characteristic with an impact over the value-relevance
of the different fair values provides results summarized in Table A 20: Pricing of net fair value assets with
a control variable for capital ratio, and presented graphically in Figure 9: Difference in the relevance of the Balance
Sheet information for financial institutions with High and Low Capital Ratio. The empirical tests indicate a slight
impact of the amount of management discretion for companies with a high capital ratio. For this
group investors attribute $0.92; $0.87 and $0.67 respectively to each dollar of NFVA1, NFVA2
and NFVAS3. In contrast, the difference in market pricing of balance sheet values is practically
insignificant for companies with a low capital ratio, as all of their net assets are priced at
approximately $0.70 per dollar irrespective of the category.® However, these results as well might
be due to differences in analyst coverage depending on the financial institutions” capital ratio. It
is likely that companies with a high capital ratio, often associated with better credit health, attract
more attention from investors. That might result in greater stock price sensitivity to details in

financial reports.

8 However, a note of caution should be raised with regards to that test. As already discussed, the information
provided by Compustat on that variable is somewhat restricted — there is a lack of data concerning capital ratio tier 1
for approximately 15% of the observations in our subsample for the period 2007-2012. In order to investigate what
type of companies have their capital ratio reported in Compustat, we test the relevance of the fair value information
for the companies whose capital ratio is available, and compare those results with the results from the same
regression based on the complete sample for that period. Comparing the outcomes in Column 1 on Table A20: Pricing
of fair value assets with a control variable for capital ratio with the outcomes in Table A 17: Pricing of net fair valne assets we find that the
companies whose capital ratio has been provided in Compustat, generally have net fair value assets that are priced
higher. Thus, our results might indicate a smaller difference in the pricing of the different net fair values between
companies with better and worse credit health respectively just due to the fact that our sample does not capture a
part of the financial institutions whose assets are generally priced lower. Nevertheless, we consider that the sample is
big enough to draw general conclusions.
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Figure 10: Difference in the relevance of the Balance Sheet information for financial institutions with High and Low Credit
Rating
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Hypothesis 3¢ Table A 21: Pricing of net fair value assets with a control variable for credit rating, provides the
results of the regression testing whether or not the credit rating has any effect over the perceived
role of management discretion. Separating the sample into two groups - companies with high
and low credit ratings, we find that there is some difference in the relevance of the different
categories of net assets for companies with a high credit rating (See Figure 10: Difference in the relevance
of the Balance Sheet information for financial institutions with High and Low Credit Rating). Investors value each
dollar of NFVAT1, NFVA2 and NFVA3 for companies with high credit rating at $0.83; $0.70 and
$0.57 respectively. ° For companies with lower credit ratings, on the other hand, the
corresponding values are considerably lower, as they amount to $0.46, $0.50 and $0.47. These
results indicate, in line with our previous findings regarding potential proxies for risk, that the
sensitivity to managerial discretion is greater amongst companies with higher credit rating.
Nonetheless, it is worth highlighting that the value relevance is consistently higher for companies

with higher credit rating, regardless of fair value category.

? The outcomes of out tests for that hypothesis, though, should also be catefully accepted since in that case we
encountered the same issue as for our previous hypothesis. More precisely, the information provided by Compustat
on this variable is a also somewhat restricted — there is a lack of data concerning the credit rating for approximately
35% of the observations in our subsample for the period 2007-2012. In order to investigate which companies have
their capital ratio reported in Compustat, we test the relevance of the fair value information for the companies that
have credit rating reported (Column 1 of Table A21: Pricing of fair value assets with a control variable for credit rating). Those results
are compared with the results from the same regression based on the complete subsample for the period (Tabke A 17:
Pricing of Net Fair Valne Assers). Comparing the outcomes, we notice that the companies whose credit rating has been
provided in Compustat generally have net fair value assets that are priced higher. However, that should not have a
significant impact over our results.
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Figure 11: Difference in the relevance of the Balance Sheet information for Non-depository credit institutions and
Depository institutions
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Hypothesis 3d- The results in Table A 22: Pricing of net fair value assets with a control variable for Non-depository
credit institutions vs. Depository institutions, provide support for the hypothesis that the nature of the
financial institution under consideration does play a significant role in the pricing of the values
reported on its balance sheet. Previous researchers have not made such a distinction but our
results indicate that it might be an important one. We find that all categories of net fair value
assets are less relevant for non-depository credit institutions. Thus, although both types of
financial institutions carry a substantial amount of fair values on their balance sheets, their

different characteristics lead to different valuation of their net assets by investors.

Figure 11: Difference in the relevance of the Balance Sheet information for Non-depository credit institutions and Depository
institutions, illustrating the regression results, highlights another significant point as well. There is
almost no variance in the relevance of the different categories of net assets for depository
institutions, while there is some noticeable variation for non-depository credit institutions. When
it comes to credit institutions, it is surprising that investors price NFVA2 ($0.66) and NFVA3
(80.58) higher than NFVA1 (§0.47). However, returning to the characteristics of the different
financial institutions, one can observe large differences in the composition of fair values between
depository institutions and non-depository institutions. Noticeably, the amount of fair value
liabilities is substantially higher for non-depository credit institutions. Hence, further analysis in

the field might provide interesting insights, although remaining outside the scope of this paper.
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Robustness analysis: 'To test whether certain omitted variables distort our results, we examine if
changes in stock prices are associated with changes in book values. Table A 23: Price changes and
changes in net assets 2003-2012 (1) and 2007-2012 (II) presents the results of the regressions. It can be
inferred from the results that changes in share price are significantly associated with changes in
both earnings and different categories of net assets. These results mitigate concerns about the
potential impact of fluctuating market prices on our results. Furthermore, the results presented in
column (II) of the same table support our previous conclusions, as we find that there is

practically no difference between the value relevance of different net asset categories.
8. Conclusion

By addressing the decision usefulness of the information provided in the reports of financial
institutions, this study contributes to the traditional debate about the valuation approaches
applied in accounting. More precisely, we build on previous literature by examining the value-
relevance of different fair value estimates of financial instruments during the period 2003-2012.
We investigate if the degree of management discretion allowed when deriving fair value estimates
plays a role for their relevance, estimated by their association with stock prices. Using a sample
superior to prior studies both in terms of size and time period, we obtain results contradictory to
the conclusions drawn by other researchers. Thus, we bring a new perspective over the existing
accounting practices related to fair value accounting. Moreover, in order to strengthen the
applicability of our results, we examine if specific company characteristics are associated with
deviations from our general results. On the overall, our paper develops fresh insights into the
latest trends in investors’ perceptions concerning the value relevance of balance sheet

information, and more precisely of the fair value estimates of financial institutions in the US.

We find a significant difference in the decision usefulness of accounting information between the
two periods 2003-2007 and 2008-2012. Investors have increased the significance given to the
book value of equity of a given financial institution, while decreasing the importance attributed to
its financial performance, i.e. EPS. The change in value-relevance of EPS likely reflects changes
in market prices, as the earnings started a rapid decline during late 2007. The relevance of book
value of equity, however, has moved in the opposite direction. Therefore, we believe that factors
other than the market environment might have influenced their relevance. One factor with
potential influence could be the introduction of new accounting standards, requiring more
detailed and transparent disclosures about the fair value positions of financial institutions. Thus,

one could argue that standard setters have managed to increase the decision usefulness of balance
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sheet information for financial institutions. Meanwhile, some of the improved relevance might be
attributed to increased expertise and awareness among investors with regards to fair values and

their measurement.

Our second key contribution in this growing field of research are the findings that the amount of
management discretion allowed in the valuation of fair values has little or no influence on the
perceived value relevance of fair values. Critics have often referred to marking-to-model as
“marking-to-myth” (Kolev, 2009), since the use of management assumptions and estimations
have been criticized for being biased and unreliable. Our study, however, provides evidence
against this criticism. We find that investors do not value mark-to-model net assets considerably
lower than they do other balance sheet items. Hence, the restricted samples in previous research
might have adversely impacted their conclusions. In contrast, our study mitigates these
limitations and proves that level 3 inputs are practically similar in relevance to level 1 and level 2

inputs.

However, if investors do not differentiate between the different categories of fair values, one
could question why companies should report these values and incur all the costs associated with
preparing such detailed information. One reason why that might be necessary is investors’
demand for more detailed financial disclosures. It seems like investors do not really care about
the valuation technique/procedure behind the valuation of certain assets or liabilities, as long as
these valuation techniques/procedutres are disclosed. Put it differently, investors are more
skeptical when the valuation is done in a “black box”. Even if they do not differentiate between
the categories of fair values in terms of pricing, they do value the increased transparency and
comparability arising from the disclosure requirements. Thus, the results imply that investors
demand the information in full, and, regardless of the amount of management discretion, they
consider the reliability of the different fair value levels to be close to equal as long as it is

disclosed.

Furthermore, we observe cases when the amount of management discretion plays a role for the
significance of the fair value estimates. However, in these cases, the differences are small and
hold only for companies with low risk profiles, defined in terms of large size, good credit rating
and high capital ratio. One potential explanation for these differences might be the extensive
analyst and investor coverage of large and/or credit-worthy companies. The more often the
financial information is reviewed, and the greater the following, the greater the share price

sensitivity is. Therefore, even if there is some difference in the relevance of the different fair
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value categories, it is considerably smaller than what previous researchers suggest, and holds just
for very stable companies. That is in line with our conclusion of a convergence in the value

relevance of the different fair value categories.

In addition to these company characteristics, we also examined whether the nature of the
financial institutions is a factor affecting investors’ perception about the role of management
discretion in estimating fair values. Firstly, we find that the fair values of depository institutions
are valued higher than those of non-depository credit institutions. These findings suggest
differences in the valuation of the two types of financial institutions. A potential explanation
might be the variance in risk exposure between depository and non-depository institutions, in line
with our previously drawn conclusions. Secondly, we find that investors care how a given fair
value is estimated by non-depository institutions. Surprisingly, for those financial institutions, the
estimates based on some degree of management discretion have higher relevance from investors’
perspective, a somewhat contradictory finding emphasizing the need for future research in the

field.

Finally, we acknowledge that our research is based on a sample of US financial institutions,
limiting the applicability of the results in an international setting. Conducting similar research on
a sample of both U.S and European financial institutions could provide information about

potential differences in the value relevance of financial reports prepared in accordance with US

GAAP and IFRS.

Attention has recently been drawn to the perceived negative features of fair value accounting. In
this study we highlight the advantages of this widely debated measurement approach, by

illustrating its increasing decision usefulness to investors.
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Appendix

Figure A 1: The classification and measurement of financial instruments
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Figure A 2: Qualities of Financial Reporting
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Table A 1: Sample construction

Number of | Number of
Steps observations | observations
dropped remaining

Quarterly Balance Sheet Information obtained from 38189

Compustat North America Fundamentals Quarterly

Market information obtained from 8 838 29 351

Compustat North America Security Daily

Observations whose shares are denominated in US dollars 274 29077

(Removal of observations with shares denominated in foreign

currency)

Observations without errors 3 29 074

(Removal of data errors)

Observations with a single quarterly report released per day 60 29 014

(Removal of observations whose quarterly reports have been

released simultaneously with more recent quarterly information)

Observations with values for all variables of interest 551 28 463

(Removal of observations with missing values for total assets,

total liabilities, preference shares, earnings and common shares

outstanding)

Observations with common shares outstanding 12 28 451

(Removal of observations whose common shares outstanding

are 0)

Observations without outliers for testing Hypothesis 1 (a & b) 95 28 356

(Removal of three companies with extremely low BM ratio)

Table A 2: Observations per year and quarter for testing Hypothesis 1
| | Quarter |
| Year | 1 | 2 | 3 | 4 | Total
| 2003 | 774 | 840 | 833 | 785 | 3232
| 2004 | 823 | 816 | 801 | 780 | 3220
| 2005 | 798 | 789 | 785 | 761 | 3133
| 2006 | 745 | 762 | 757 | 736 | 3 000
| 2007 | 742 | 734 | 728 | 693 | 2 897
| 2008 | 714 | 708 | 704 | 659 | 2785
| 2009 | 681 | 672 | 667 | 637 | 2657
| 2010 | 668 | 658 | 654 | 649 | 2629
| 2011 | 602 | 636 | 637 | 640 | 2515
| 2012 | 633 | 630 | 590 | 435 | 2288
| Total | 7180 | 7 245 | 7156 | 6775 | 28356
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Table A 3: Exchange listings over time for the period 2003-2012

Stock exchange

| |
‘ New York American OTC NASDAQ- Other- ‘
Stock Stock Bulletin NMS Stock OTC Total
Exchange Exchange Board Market
| 2003 | 325 99 | 159 2030 | 619 | 3232
| 2004 | 327 | 84 | 157 | 2002 | 650 | 3220
| 2005 | 323 73 | 138 1965 | 634 | 3133
| 2006 | 307 | 64 | 125 L1881 | 623 | 3000
| 2007 | 303 | 64 L 116 L1787 | 627 | 2897
| 2008 | 289 |62 L1t 1737 | 586 | 2785
| 2009 | 288 |62 | 113 L1709 | 485 | 2657
| 2010 | 282 59 | 135 L1723 | 430 | 2629
| 2011 | 271 | 55 | 135 | 1669 | 385 | 2515
| 2012 | 270 | 47 | 114 | 1568 | 289 | 2288
| Total | 2985 | 669 | 1303 | 18071 | 5328 | 28356
| Percentage | 10.53 | 23 | 460 | 6373 | 1879 | 100.00
Table A 4: Sample construction for testing Hypotheses 2, 3 & 4
Steps Number of Number of
observations | observations
dropped remaining
Observations without outliers for testing Hypothesis 1 (a & b) 28 356
(Removal of three companies with extremely low BM ratio)
Observations with information available for testing Hypothesis2.a. 19 407 8949
(Removal of observations with missing values for fair value assets
and liabilities of level 1, 2 & 3, as well as observations with errors
in the data)
Observations with information available for testing Hypothesis2.b. 48 8901
(Removal of the observations for 2007)
Observations with information available for testing Hypothesis3.a. 27 8922
(Removal of the observations with missing market value
information)
Observations with information available for testing Hypothesis3.b. 1331 7618
(Removal of the observations with missing capital ratio)
Observations with information available for testing Hypothesis3.c. 3259 5690
(Removal of the observations with missing credit rating)
Observations with information available for testing Hypothesis 4. 8 949
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Table A 5: Observations per year and quarter for testing Hypothesis 2

\ | Quarter |

| Year | 1 | 2 | 3 | 4 | Total
| 2007 | 10 | 11 | 11 | 16 | 48

| 2008 | 359 | 401 | 465 | 466 | 1691
| 2009 | 505 | 489 | 488 | 471 | 1953
| 2010 | 495 | 486 | 494 | 495 | 1970
| 2011 | 445 | 477 | 463 | 479 | 1864
| 2012 | 478 | 466 | 425 | 54 | 1423
| Total | 2292 | 2330 | 2 346 | 1981 | 8 949

Table A 6: Exchange listing over time for the observations included in the sample for tests of Hypothesis 2

Stock Exchange

New York American OTC NASDAQ- Other-
Year Stock Stock Bulletin NMS OTC Total
Exchange | Exchange Board Stock
Market
| 2007 | 5 | 0 | 0 | 35 | 8 | 48
| 2008 | 151 | 40 | 59 |11 | 330 L 1,691
| 2009 | 160 | 50 | 69 | 1335 | 339 | 1,953
| 2010 | 180 | 52 | 87 | 1350 | 301 . 1,970
| 2011 | 157 | 41 | 96 | 1295 | 275 | 1,864
| 2012 . 133 | 29 | 61 | 1,026 | 174 | 1423
| Total | 786 | 212 | 372 | 6,152 | 1,427 | 8,949
| Percentage |  8.78 | 237 | 416 | 6875 | 1595 | 100.00

59




Table A 7: Descriptive statistics for 2003-2012

| Variable | Obs | Mean | S.D. | Min | 025 | Median | 0.75 | Max
| Price | 28356 | 2097 | 3231 | 000 | 945 | 1620 | 2550 | 1350.00
| EPS | 28356 | 025 | 154 | 2698 | 009 | 026 | 045 | 123.64
| TA ps | 28356 | 170.84 | 31944 | 0.00 | 8624 | 13515 | 190.69 | 11961.36
| TL ps | 28356 | 15526 | 296.82 | -0.00 | 7678 | 12232 | 173.64 | 10637.16
| BVEQ* | 28356 | 1511 | 2494 | -41.79 | 849 | 1229 | 1717 | 1324.20
| BM | 2835 | 097 | 346 | 28661 | 053 | 076 | 114 | 15232
| Capital Ratio | 21301 | 1198 | 481 | -1348 | 9.62 | 1130 | 1348 | 191.83
Table A 8: Time-series characteristics (means) for 2003-2012
| Variable\Year | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
| Price | 2471 | 2583 | 2593 | 2660 | 2259 | 1593 | 1340 | 1620 | 1653 | 17.93
| EPS | 039 | 038 | 040 | 040 | 029 | (009 | (0.10) | 014 | 028 | 035
| TA ps | 160.90 | 157.86 | 160.73 | 16520 | 173.77 | 183.82 | 183.86 | 18532 | 176.44 | 166.98
| TL ps | 14657 | 143.72 | 14632 | 150.31 | 15815 | 167.99 | 167.72 | 16828 | 159.01 | 149.75
| BVEQ* | 1422 | 1404 | 1434 | 1483 | 1554 | 1548 | 1473 | 1595 | 1643 | 1636
| BM | 051 | 049 | 045 | 055 | 077 | 153 | 180 | 142 | 142 | 1.16
| Capital Ratio | 11.57 | 1204 | 11.95 | 1159 | 11.55 | 11.03 | 1140 | 1219 | 1335 | 13.60
Table A 9: Descriptive statistics for 2007-2012
| Vatriable | Obs | Mean | SD. | Min | 025 | Median | 0.75 | Max
| Price | 8949 | 1522 | 2933 | 000 | 530 | 996 | 1651 | 518.71
| EPS | 8949 | 006 | 122 | 2698 | 001 | 014 | 033 | 1479
| BVEQ* | 8949 | 1493 | 2239 | 4179 | 778 | 1201 | 1732 | 604.85
| BM | 8949 | 152 | 358 | -51.93 | 084 | 116 | 170 | 15232
| TEVA ps | 8949 | 3077 | 6403 | 000 | 836 | 1876 | 3509 | 2110.35
| TEVL ps 18949 | 215 | 4033 | 000 | 000 | 000 | 002 | 1659.99
| FVA/TA 1 8949 | 017 | 014 | 0 | 008 | 016 | 023 | 100
| NFVA/TA | 8949 | 180 | 2623 |-123634 | 008 | 015 | 023 | 1393.01
| NFVA | 8949 | 2862 | 4642 | -8892 | 795 | 1834 | 3454 | 134476
| NFVA1 | 8949 | 181 | 1828 | -3595 | 000 | 000 | 026 | 121220
| NFVA2 | 8949 | 2575 | 3841 | -8892 | 617 | 1656 | 3225 | 751.07
| NFVA3 18949 | 107 | 1203 | 7859 | 0.00 | 000 | 020 | 57899
| NNFVA | 8949 | -13.69 | 3325 | -74935 | -1947 | -679 | 149 | 153.99
| Market Cap. | 8922 | 857.61 | 515290 | 0.07 | 30.84 | 7287 | 259.63 | 124645.35
| Capital Ratio | 7618 | 1224 | 551 | -1348 | 961 | 1171 | 1409 | 139.37
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Table A 10: Time-series characteristics (means) for 2007-2012

| Variable\Year | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
| Price | 1529 | 1552 | 1275 | 1537 | 1581 | 17.26
| EPS | 022 | (012 | (016 | 007 | 021 | 032

| BVEQ* | 1130 | 1502 | 13.63 | 1486 | 1579 | 15.66
| BM | 081 | 160 | 190 | 137 | 144 | 1.26

| TFVA ps | 1401 | 2539 | 2828 | 3027 | 3653 | 3430
| TFVL ps | 446 | 060 | 201 | 166 | 414 | 217

| FVA/TA | 013 | o015 | 016 | 017 | 019 | 020

| NFVA/TA | 100 | 148 | 140 | 198 | 281 | 142

| NFVA | 955 | 2479 | 2627 | 2861 | 3239 | 3212
| NFVA1 | 279 | 291 | 150 | 18 | 161 | 115

| NFVA2 | 641 | 2071 | 2367 | 2576 | 2985 | 29.85
| NFVA3 | 035 | 116 | 110 | 105 | 093 | 112

| NNFVA L1755 | (976) | (1264 | (-13.74) | (-16.60) | (-16.46)
| Market cap. | 2360.10 | 846.10 | 607.98 | 808.98 | 88233 | 1199.11
| Capital Ratio | 1061 | 1110 | 1135 | 1218 | 1326 | 13.60
| Credit rating /' B | B | B | B | B | B
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Table A 11: Comparison of variables for Depository vs Non-depository Credit institutions

| Variable | n | Mean | SD. | Min | 025 |Median | 075 | Max
| Price | | | | | | | |

| Dep. Inst. | 26340 | 2122 | 3288 | 000 | 990 | 1650 | 2569 | 1350.00
Non- 2016 17.84 23.35 0.00 4.03 10.80 23.36 223.45
Dep.Cr.Inst.

| BVEQ* | | | | | | | |

| Dep. Inst. | 26340 | 1538 | 2560 | -1680 | 878 | 1251 | 1729 | 1324.20
Non- 2016 11.60 1317 | -41.79 4.10 8.65 15.04 83.52
Dep.Cr.Inst.

| BM | | | | | | | |

| Dep. Inst. | 26340 | 098 | 224 | -15277 | 054 | 076 | 113 | 15232
Non- 2016 0.80 1011 | 281.61 | 041 0.74 1.25 145.18
Dep.Cr.Inst.

| TEVAps | | | | | | | |

| Dep. Inst. | 8401 | 3036 | 5658 | 000 | 938 | 1970 | 36.01 | 2110.35
Non- 548 37.09 133.66 0.00 0.01 1.04 12.95 827.17
Dep.Cr.Inst.

| TEVL ps | | | | | | | |

| Dep. Inst. | 8401 | 081 | 2756 | 000 | 000 | 000 | 001 | 1659.99
Non- 548 22.67 120.39 0.00 0.00 0.04 0.50 841.84
Dep.Cr.Inst.

| EPS | | | | | | | |

| Dep. Inst. | 26340 | 025 | 153 | -2375 | 0.09 | 026 | 044 | 123.64
Non- 2016 0.21 1.67 2698 | -0.00 0.21 0.58 14.79
Dep.Cr.Inst.

| NEVA1 | | | | | | | |

| Dep. Inst. | 8401 | 186 | 1878 | -3595 | 0.00 | 000 | 027 | 121220
Non- 548 1.05 7.03 -25.74 0.00 0.00 0.14 95.95
Dep.Cr.Inst.

| NEVA2 | | | | | | | |

| Dep. Inst. | 8401 | 2704 | 3893 | -8892 | 7.83 | 17.88 | 3352 | 751.07
Non- 548 6.03 21.09 -37.52 0.00 0.00 1.96 150.76
Dep.Cr.Inst.

| NEVA3 | | | | | | | |

| Dep. Inst. | 8401 | 066 | 298 | -1322 | 000 | 000 | 016 | 51.45
Non- 548 7.34 4678 | -78.59 0.00 0.00 1.28 578.99
Dep.Cr.Inst.

| NNFVA | | | | | | | |

| Dep. Inst. | 8401 | -1442 | 3031 | -739.91 | -2056 | -7.61 | 059 | 153.99
Non- 548 2.63 61.99 | -749.35 | -1.24 4.46 12.34 67.30
Dep.Cr.Inst.
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Table A 12: Comparison of variables for Depository vs Non-depository Credit institutions from 2007-2012

\ Variable\ Year | 2007 | 2008 | 2009 | 2010 | 2011 \ 2012
‘ Price | | | | | ‘
| Dep. Inst. | 1529 | 1572 | 1288 | 1535 | 1594 | 17.17
\Non-Dep.cr.Inst. | N/A | 11.83 | 10.93 | 15.72 | 13.78 \ 18.40
| BVEQ* | | | | | |
\Dep.lnst. | 11.30 | 15.11 | 13.81 | 15.07 | 16.11 \ 15.91
| Non-Dep.Cr.Inst. | N/A | 1350 | 1111 | 1173 | 1053 | 1252
| BM | | | | | |
| Dep. Inst. ;081 | 158 | 192 | 139 | 132 | 117
\ Non-Dep.Cr.Inst. | N/A | 1.99 | 1.62 | 1.06 | 3.48 \ 2.35
| TEVA ps | | | | | |
\Dep. Inst. | 14.01 | 25.48 | 27.57 | 29.90 | 36.18 \ 33.61
‘Non—Dep,Cr.Inst. | N/A | 23.71 | 38.56 | 35.62 | 42.43 \ 43.20
| TEVL ps | | | | | |
| Dep. Inst. | 446 | 032 | 026 | 027 | 262 | 038
\Non-Dep.Cr.Inst. | N/A | 5.63 | 27.38 | 2213 | 29.35 \ 25.45
| EPS | | | | | |
\ Dep. Inst. | 0.22 | -0.10 | -0.20 | 0.09 | 0.21 \ 0.31
| Non-Dep.Cr.Inst. | N/A | 046 | 037 | -009 | 020 | 045
| NFVAL | | | | | |
| Dep. Inst. 279 | 299 | 157 | 183 | 165 | 115
\ Non-Dep.Cr.Inst. | N/A | 1.44 | 0.50 | 1.34 | 0.90 \ 1.17
| NFVA2 | | | | | |
\Dep. Inst. | 6.41 | 21.49 | 25.00 | 27.12 | 31.27 \ 31.57
\ Non-Dep.Cr.Inst. | N/A | 6.75 | 4.48 | 5.69 | 6.20 \ 7.54
| NFVA3 | | | | | |
\ Dep. Inst. | 0.35 | 0.68 | 0.75 | 0.68 | 0.63 \ 0.51
| Non-Dep.Cr.Inst. | N/A | 989 | 620 | 646 | 597 | 9.04
| NNFVA | | | | | |
| Dep. Inst. | 175 | -1005 | -1351 | -1455 | -17.44 | -17.33
\Non-Dep.Cr.Inst. | N/A | 4,58 | -0.06 | 1.76 | 2.54 \ -5.24
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Table A 13: Correlation matrix for variables based on values for 2003-2012

Pearson\Spearman ‘ ’ ’ ’ ‘
correlation Price BVEQ E TA TL BM
| Price ] L0651 | 0785 | 0525 | 0510 | 0,597
| BVEQ* 0,839 | L0579 | 0772 | 0741 | 0114
'E 0641 | 0,68 | | 0,508 | 0497 | -0415
| TA | 0756 | 0908 | 0570 | 0,999 | 0,081
| TL L0744 | 0893 | 055 | 0999 | | 0,071
| BM 0047 | 0027 | 0056 | 0029 | 0029 |
Table A 14: Correlation matrix for variables based on values for 2007-2012
Pearson\Spearman ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
cotrelation Price | BVEQ BM FVA FVL | NFVA | NFVA1 | NFVA2 | NFVA3 | NNFVA
| Price \ | 0747 | 0721 | (0612 | 0391 | 0167 | 0398 | 0194 | 0378 | 0040 | (-0,148)
| BVEQ* 0,759 | | 0568 | (0044) | 0539 | 0116 | 0551 | 0168 | 0511 | 0081 | (-0,216)
E 0485 | 0441 | | 0427) | 0371 | 0,140 | 0368 | 0,129 | 0354 | 0019 | (:0,196)
' BM | (0,079 | 0016 | (0,129) | | (0,010) | (0,122) | (:0,001) | (-0,108) | (0,009 | 0025 | 0,005
| FVA | 0418 | 0553 | 0252 | 0001 | | 0132 | 0981 | 0167 | 0935 | 0,197 | (-0,887)
| FVL | 0,004 | 0020 | 0018 | (0,005 | 0,692 | | 0079 | 0119 | 0071 | 0172 | (-0,036)
| NFVA L0573 | 0746 | 0331 | 0007 | 0779 | 0085 | | 0,169 | 0951 | 0211 | (-0,902)
| NFVA1 0225 | 0365 | 0089 | (0,002 | 0362 | 0059 | 0448 | | 0064 | 0125 | (0,119)
| NFVA2 | 0570 | 0690 | 0341 | (0,007 | 0678 | 0069 | 0875 | 0042 | 0,131 | (0872
| NFVA3 | 0050 | 0123 | 0054 | 0049 | 0202 | 0018 | 038 | 0075 | 0118 | | (-0,183)
| NNFVA | (0,289) | (:0368) | (-0,166) | 0002 | (0,715) | (-:0,106) | (-0,894) | (-0,380) | (-:0,756) | (-0,456) |
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Table A 15: Relevance of earnings and net assets for the period 2003-2012

Pit = Qq + alEPS,-'t + aZBVEQ,-,t

| EPS 18.920%++
y (0.052)
| BVEQ 0.646%+*
| (0.003)
| Constant 447 5%%k
y (0.055)
| Observations 28346
’ Adjusted R-squared 0.94
| Standard errors in parentheses

| * p<0.05, ¥ p<0.01, *** p<0.001

Table A 16: Comparison of the relevance of earnings and net assets before and after 2008

Pit =Q + alD + azEPSi,t‘FagEPSi,tD + (L}BVEQ,:J + asBVEQi,tD

| EPS 26.990%+*
| (0.100)
| EPS*D -25.0207%+
\ (0.106)
| BVEQ 0.593%%x
| (0.004)
| BVEQPS*D 0.236%*
\ (0.005)
'D -4.526%%%
| (0.082)
| Constant 5131k
\ (0.057)
‘ Observations 28349
| Adjusted R-squared 0.96
| Standard errors in parentheses

| * p<0.05, ** p<0.01, *** p<0.001
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Table A 17: Pricing of net fair value assets

Pit = Qq + alEPS,-'t + azNNFVAi,t + a3NFVA1i,t + a4NFVA2i,t + a5NFVA3i,t

| EPS 1,662+
| (0.048)
| NNFVA 0.759%%+
y (0.004)
| NFVA1 0.783%+*
| (0.005)
| NFVA2 0.782%%*
| (0.003)
| NFVA3 0.713%%*
| (0.006)
| Constant 0,743k
| (0.067)
| Observations 8945
| Adjusted R-squared 0.92

| Standard errors in parentheses

[ * p<0.05, ¥ p<0.01, *** p<0.001

| Coefficient comparison | F-stat | P-value
| Test of NFVAI=NFVA2 | 0.02 | 0.88
| Test of NFVAI=NFVA3 | 120.08 | 0.00
| Test of NFVA2=NFVA3 | 196.07 | 0.00
| Test of NNFVA=NFVA1 | 29.66 | 0.00
| Test of NNFVA=NFVA2 | 122.60 | 0.00
| Test of NNFVA=NFVA3 | 114.02 | 0.00
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Table A 18: Pricing of Net Fair Value Assets over the years

Pit = Qq + “1D1 + a2D2 + a3D3 + a4D4 +

aloEPSi't + auEPSi_tDl + alePSi,tDz + algEPSi,th + a14EPS,-,tD4 +

azoNNFVAi,t + aZlNNFVAi‘tDl + azzNNFVAi,tDZ + angNFVAi‘th + a24,NNFVAi,tD4 +
a30NFVA1i,t + a31NFVA1i,tD1 + a32NFVA1i,tD2 + a33NFVA1i,tD3 + a34NFVA1,'ItD4 +
a40NFVA2i't + a41NFVA2i,tD1 + a42NFVA2i,tD2 + a43NFVA2i,tD3 + a44NFVA2,-’tD4 +
a50NFVA3i,t + a51NFVA3i,tD1 + a52NFVA3i,tD2 + a53NFVA3i,tD3 + a54NFVA3,'ItD4

| EPS 1.974%%k | NFVA2+*D1 0.040°0%
| (0.0809) | (0.0119)
| EPS*D1 -0.820%%* | NFVA2*D2 0.208 %%
| (0.114) | (0.0113)
| EPS*D2 -0.515%%* ‘ NFVA2*D3 0.202%k%
| (0.156) | (0.0104)
| EPS*D3 0.442¢ [ NFVA2+*D4 0,237+
| 0.173) | 0.0117)
| EPS*D4 1.725%** [ NEVA3 0463+
| (0235) | (0.0172)
[ NNFVA 00027 | NFVA3*D1 0.117%%x
| (0.0110)
| NNFVA*D1 0.102% | (0.0229)
| 00152) | NFVA3*D2 0.253%%%
[ NNFVA*D2 0295+ | 0.0211)
| 0.0145) | NFVA3*D3 0.277%%
[ NNFVA*D3 0.304%+* | (0.0370)
| 0.0132) | NFVA3*D4 0.368%+*
[ NNEVA*D4 0,344+ | (0.0358)
| (0.0149) | D1 -1.586%+*
| NFVA1 0.53 1% \ (0.230)
| (0.0108) | D2 -2.33 kK
| NFVA1*D1 0.057%%k | (0.224)
| (0.0161) D3 4T TR
| NFVA1*D2 0.41246%* ‘ (0.218)
| (0.0143) D4 2.387%%
| NFVA1*D3 02825 | 0232)
| (0.0147) [ Constant 28350
| NFVA1*D4 0.208** | 0172)
| (0.0526) | Observations 8893
NFVA2 0.603*+*

(0.00862) ‘ Adjusted R-squared 0.93

‘ Standard errors in parentheses
| * p<0.05, ** p<0.01, *** p<0.001
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Table A 19: Pricing of net fair value assets with a control variable for size
Pit =ag+ anEPS,-'t + alzNNFVAi,t + a13NFVA1i,t + a14NFVA2i,t + a15NFVA3i,t +

azoD + a21EPSi’tD + azzNNFVAi’tD + a23NFVA1i,tD + a24NFVA2i,tD + a25NFVA3,-ItD

| EPS 0.739%%%
| (0.051)
\ NNFVA 0.627%%*
| (0.004)
| NFVA1 0.596%+*
] (0.013)
| NFVA2 0.640%*
] (0.003)
| NFVA3 0.613%%*
| (0.009)
| EPS*D 5.328%%*
| (0.085)
| NNFVA*D 0.0800*
| (0.006)
| NFVAI*D 0.21 5%+
| (0.014)
| NFVA2*D 0.105%%%
| (0.005)
| NFVA3*D 0.005%%*
| (0.011)
\ D 2,780+
| (0.109)
| Constant 0.165%%*
| (0.077)
} Observations 8919
| Adjusted R-squared 0.96
‘ Standard errors in parentheses

| * p<0.05, ¥ p<0.01, ¥ p<0.001

68



Table A 20: Pricing of net fair value assets with a control variable for capital ratio
Pit =ag+ anEPS,-'t + alzNNFVAi,t + a13NFVA1i,t + a14NFVA2i,t + a15NFVA3i,t +

azoD + a21EPSi’tD + azzNNFVAi’tD + a23NFVA1i,tD + a24NFVA2,-,tD + a25NFVA3,-,tD

Results Results
without with Cap
CapR R as
dummy
| EPS | 1.523%kk | 1 117Hkk
y | (0.056) | (0.061)
| NNFVA | 0.811%kE | (0.718%kx
| | (0.005 | (0.010)
| NFVA1 | 08150k | 0.691%%*
\ | (0.005 | (0.017)
| NFVA2 | 0.831%kx | (.727%kx
| | (0.004) | (0.008)
| NFVA3 | 071506 | 0.658%%*
\ | (0.019) | (0.024)
| EPS*D | | 3.181%k
| | | (0.151)
| NNFVA*D | | 0.144%5%
| | | (0.011)
| NFVA1*D | | 0.227%%
| | | (0.018)
| NFVA2*D | | 0.143%%
| | | (0.009)
| NFVA3*D | | 0011
| | | (0.034)
' D | | -0.707%%x
| | | (0.162)
| Constant | 0070 | 0.247%
\ | (0075 | (0.077)
| Observations | 7611 | 7610
| Adjusted R-squared 092 | 094
| Standard errors in parentheses | |
| * p<0.05, ** p<0.01, *** p<0.001 | |
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Table A 21: Pricing of net fair value assets with a control variable for credit rating
Pit =ag+ anEPS,-'t + alzNNFVAi,t + a13NFVA1i,t + a14NFVA2i,t + a15NFVA3i,t +

azoD + a21EPSi’tD + azzNNFVAi’tD + a23NFVA1i,tD + a24NFVA2,-,tD + a25NFVA3,-,tD

Results Results

without a | with CR

CR
| EPS | 1.696%FF | 0.710%k*
\ | (0.063) | (0.066)
| NNFVA | 0.797%6% | 0.484%%k
| | (0.009) | (0.015)
| NFVA1 | 0.821%kF | 0.459%k*
\ | (0.007) | (0.020)
| NFVA2 | 08216 | (.506%+*
| | (0.008) | (0.014)
| NFVA3 | 0.746%FF | 0.470%k%
\ | (0.010) | (0.015)
| EPS*D | | 8.022%k
| | 0133
| NNFVA*D | | 0.207%%x
| | 0018)
| NFVA1*D | | 0.369%*x
| | o0
| NFVA2*D | | 0.195%k*
| | | ©0017)
| NFVA3*D | | 0.101%%
| | | 0.029)
) | | 0.959%*x
| | | (0:230)
| Constant | 0.455%k% | 1.207%k*
\ | (0.130) | (0.170)
| Observations | 5689 | 5687
Adjusted R-squared 0.78 0.88
| Adj q | |
‘ Standard errors in parentheses | |
| * p<0.05, #* p<0.01, #** p<0.001 | |
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Table A 22: Pricing of net fair value assets with a control variable for Non-depository credit institutions vs Depository

institutions

Pit =Q + allEPSi,t + alzNNFVAi,t + a13NFVA1i't + a14NFVA2,-'t + a15NFVA3i_t +

azoD + a21EPSi_tD + azzNNFVAi'tD + angFVAli‘tD + a24_NFVA2i,tD + a25NFVA3i,tD

| EPS 11425
| (0.099)
| NNFVA 0.600%+*
\ (0.016)
| NFVA1 0.470%%x
| (0.049)
| NFVA2 0.661 %+
y (0.017)
| NFVA3 0,576+
| (0.017)
| EPS*D 0.57 1%+
\ (0.113)
| NNFVA*D 0.18 1+
| (0.017)
| NFVA1*D 0.332%%*
\ (0.049)
| NFVA2+*D 0. 140745
| (0.018)
| NFVA3*D 0.116%*+
\ (0.026)
'D -1.817%%*
| (0.283)
| Constant 2.353%%+
\ (0.275)
|

‘ Observations 8945
| Adjusted R-squared 0.93

| Standard errors in parentheses

[ # p<0.05, ** p<0.01, ** p<0.001
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Coefficient comparison ‘ F- P-
stat value

| Test of NFVAI=NFVA2 | 1597 | 0.00
| Test of NFVAI=NFVA3 | 461 | 0.03
| Test of NFVA2=NFVA3 | 31.83 | 0.00
| Test of NNFVA=NFVAl1 | 854 | 0.00
| Test of NNFVA=NFVA2 | 2594 | 0.00
| Test of NNFVA=NFVA3 | 11.95 | 0.00




Table A23: Price changes and changes in net assets 2003-2012 (I) and 2007-2012 (IT)

aPi't = a0+a20EPS“ + aBVEQi,t + ei,t

0P, = ay+ a;0EPS;; + a,dNNFVA;, + a3dNFVA1;; + a4,dNFVA2;, + asONFVA3;, + &;;

| o [ @
| EPS | 0.093%%F | 0.0927%%*
| | (0.0138) | (0.0162)

| @ BVEQ | 0202+ |

| | (0.0067) |

| @ NNFVA | | 0.164%
| | | (0.0105)

| @ NFVAI1 | | 01755
| | | (0.0113)

| 8 NFVA2 | | 0160+
| | | (0.0101)

| @ NFVA3 | | 0.158%k
| | | (0.0120)

| Constant | -0.00634 | 0.0479%

| | (0.0307) | (0.0187)

| Observations | 27185 | 8161

| Adjusted R-squared | 0.041 | 0047

| Standard errors in parentheses | |

| * p<0.05, ** p<0.01, ¥** p<0.001 | |
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