
Review of Quantitative Finance and Accounting, 23: 313–328, 2004
c© 2004 Kluwer Academic Publishers. Manufactured in The Netherlands.

The Impact of SFAS No. 114 on the Linear Information
Dynamic for Commercial Banks

RONALD ZHAO AND YIHONG HE
Department of Accounting and Business Law, Monmouth University, West Long Branch, NJ 07764-1898, USA
E-mail: rzhao@monmouth.edu

Abstract. Increase (decrease) in loan loss provisions would decrease (increases) bank earnings, but increase
(decreases) regulatory capital. Previous studies have separately documented earnings and capital management
behavior via loan loss provisions by commercial banks. However, it is difficult to isolate a bank’s demand for
increasing earnings from its demand for regulatory capital because earnings is a source of capital. Based on the
objective bank function, this study investigates the impact of SFAS No. 114 on the information content of loan loss
provisions in relation to both earnings quality and capital adequacy in a linear information dynamic framework.
Test results show that the association between market value with loan loss provisions became significantly stronger
for commercial banks in the post- than in the pre-adoption period. As a result, SFAS No. 114 is also found to
positively affect the association of market value with both bank earnings and regulatory capital through the clean
surplus relation because of the higher value relevance of loan loss provisions. The findings thus provide empirical
evidence that SFAS No. 114 has significantly complemented banking regulations in enhancing (reducing) the
(dispersion from the) accounting measurement construct of loan loss provisions.
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Introduction

Depressed economic conditions or other financial hardship may trigger difficulty for debtors
to meet their financial obligations, and debt impairment would lead to substantial losses
for investors in the creditor institutions. For example, rising interest rates and corporate
mismanagement have plunged the US savings and loan industry into a decade of financial
crisis in 1980s. Bad energy loans and the rescheduling of LDC loans caused credit crisis to
money-center banks around the world in late 1980s. Therefore, sufficient debt impairment
disclosure in a timely manner is of critical importance to alert regulators and investors to
potential default risk and loan losses. Under GAAP, loan portfolio default risk is mainly
disclosed through three accounting measurements on the financial statements of commercial
banks: non-performing loans, loan loss provisions and loan loss chargeoffs, with loan loss
provisions as the centerpiece because it bridges information on both nonperforming loans
and loan loss chargeoffs. Moreover, loan loss provisions not only affects reported earnings,
but also regulatory capital for banks because, while deducted from reported earnings, loan
loss provisions also counts as part of a bank’s regulatory capital. Substantial flexibility has
existed in accounting rules for determining loan loss disclosure, and bank management is
known to exercise reporting discretion that is permitted by GAAP.
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SFAS No. 5 (1975) and No. 15 (1975) provided guidance for the accounting of troubled
debts prior to 1993. SFAS No. 5 required the recognition of losses of principal only to the
extent that they are “probable” and “reasonably estimable”, two conditions not well-defined
and subject to variation in interpretation and practice (Beaver, 1991). SFAS No. 15 specified
the establishment of a loss contingent account for “restructured troubled debt”, but no loss
needs to be shown on the restructuring of a loan if the undiscounted sum of the restructured
payment exceeds the amount of the unpaid principal balance. Based on the notion of “cost
recovery”, the objective of SFAS No. 15 was to reflect the expected loss of principal, but
not the expected loss of future interest, in loan loss provisions. The criteria for determining
the level of the loss contingent account under SFAS No. 15 are also quite broad and subject
to considerable judgment (Beaver et al., 1989). As a result, FASB issued SFAS No. 114
in 1993 as an amendment of SFAS No. 5 and No. 15 in order to take confusion out of the
technical inconsistencies existing in related AICPA Audit and Accounting Guides based on
the two statements.

Aiming to improve the information content of debt impairment disclosure by restricting
the scope for management discretion, SFAS No. 114 is expected to influence the extent to
which default risk disclosure is dominated by economic loss versus reporting opportunism.
Five years after the issuance of SFAS No. 114, SEC and the four bank regulatory agencies
issued a joint statement on the allowance for loan losses by depository institutions, again
reiterating that “although management’s process for determining loan loss allowance is
judgmental and results in a range of estimated loss, it must not be used to manipulate earnings
or mislead investors” (Federal Reserve Release, November 24, 1998). These continuing
concerns indicate the need for an evaluation of the status quo of debt impairment disclosure
under SFAS No. 114.

A vast body of literature on earnings management shows that accounting numbers may
be used to report economic content and/or to accomplish financial statement objectives.1

The second purpose is usually achieved through the discretionary use of accounting accrual.
Debt impairment disclosure is a major component of bank accrual, and prior studies have
separately documented its discretionary use for earnings and capital management. For
example, Elliott, Hanna and Shaw (1991) found that loan write-offs could press bank stock
prices either upward or downward, contingent on the context of its occurrence. Works by
Wahlen (1994), Collins, Shackleford and Wahlen (1995), Liu and Ryan (1995), Beaver and
Angel (1996), Liu, Ryan and Wahlen (1997), Ahmed, Takeda and Thomas (1999) have
reported the use of loan loss provisions by bank management for capital adequacy, earnings
management, and/or signaling effect, respectively. However, all these studies were based
on data prior to the issuance of SFAS No. 114, and their results have been found pertinent
only to the specific time period under examination (Ahmed, Takeda and Thomas, 1999).2

So far no assessment has been made on the success of SFAS No. 114 in increasing the
information content of debt impairment disclosure, therefore, its effectiveness remains an
empirical issue.

This study investigates the difference in the information content of loan loss provisions
between the pre- and post-adoption period of SFAS No. 114 by comparing its value relevance
in relation to both regulatory capital and reported earnings. Unlike the previous studies,
which applied contracting theory to interpret the discretionary use of loan loss provisions
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for earnings and/or capital management, this study is focused on the impact of a change in
accounting regulation (SFAS No. 114) on the quality of loan loss disclosure by commercial
banks, given the existence of management discretion.

Distinct from prior studies, which separately examined the earnings versus capital man-
agement implications of loan loss provisions, we simultaneously investigates the impact
of SFAS No. 114 on both the earnings and capital management implications of loan loss
provisions in a linear information dynamic framework. Test results show that SFAS No.
114 has provided for a more accurate estimate of loan loss provisions, thus reducing the
latitude for management discretion. SFAS No. 114 is found to have a significant impact
on the association between bank earnings and market value. The association of regulatory
capital, including loan loss provisions, with market value also increased in the post versus
pre-adoption period of SFAS No. 114. The empirical evidence on the increase in the infor-
mation content of both reported earnings and regulatory capital owing to the higher value
relevance of loan loss provisions is consistent with the objective bank function that earnings
is a source of capital.

The next section provides the background and motivation of the study. Section 3 develops
empirical hypotheses and models. Section 4 reports and discusses test results. Concluding
remarks are offered in section 5.

Background and motivation

SFAS No. 114 addresses the issue of how loan impairment should be accounted for by
creditors. The major difference of SFAS No. 114 from preceding standards is concerned with
the inclusion of interest in the valuation of credit loss. SFAS No. 114 requires creditors to
measure loan impairment based on the present value of expected future cash flows from both
contractual interest payments and principal repayments discounted at the loan’s effective
interest rate (the rate of return implicit in the loan). Such an approach is in conformity with the
determination of the market value of bond as the present value of both its interest payments
and principal repayment in financial economics. Therefore, the accounting measurement
under SFAS No. 114 provides a better estimate of the fair value of loan loss exposure than
under the “cost recovery” concept.

Extant studies have tried to explain the discretionary use of loan loss disclosure by bank
management from a contracting point of view by employing a prediction model to estimate
discretionary (unexpected) loan loss provisions, and the market was found to respond dif-
ferently to the discretionary versus nondiscretionary components of loan loss provisions
(e.g., Wahlen, 1994; Liu and Ryan, 1995; Beaver and Angel, 1996; Liu, Ryan and Wahlen,
1997).3 This decomposition approach has been criticized for several tenuous assumptions.
First, the predictor variables used in the prediction model, such as non-performing loans and
loan loss chargeoffs, may be partially discretionary themselves (DeAngelo, 1988; Beaver
and Engel, 1996). Second, the time series model assumes stationary management discretion
over time, but management discretion by definition is likely to change from year to year in
reality (Fried and Givoly, 1982).

We adopt a regulatory, instead of contracting, approach to examine how SFAS No. 114
has affected the value relevance of debt impairment disclosure. Similar to all accounting
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numbers, loan loss provisions may contain both a measurement construct component and a
potential measurement error, i.e., dispersion from the measurement construct component,
which may occur either where GAAP allows management to provide their private informa-
tion (discretion), or the reporting entity intentionally deviates from the standard in making
the measurement (distortion) (Wilson, 1996). In a semi-strong efficient market, the mea-
surement construct of loan loss provisions can be regarded as an expert consensus on the fair
value of debt impairment based on all publicly available information, and the dispersion
reflects opportunities for management to manipulate reported earnings/capital adequacy
through loan loss provisions. The information content of loan loss provisions is thus af-
fected by the relationship between the measurement construct and dispersion therefrom.
A higher degree in the transparency of measurement construct (the dispersion therefrom)
would increase (decrease) the information content of the accounting measurement of loan
loss provisions. According to the positive theory, the quality of an accounting measurement
can be objectively judged by its association with market-based parameters.

Our research interest consists in how the market responds to the difference in the
measurement construct on loan loss provisions between the pre- and post-adoption pe-
riods of SFAS No. 114. We examine the value relevance of loan loss provisions in terms
of the market consensus on its measurement construct, without an arbitrary division of
loan loss provisions into “nondiscretionary” (expected) and “discretionary” (unexpected)
components. The empirical hypotheses and estimation models are developed in the next
section.

Hypotheses and models

Banking is a regulated industry because of the critical intermediary role it plays in the
national financial system. Banking operations are primarily exposed to three fundamen-
tal sources of systematic risk: interest risk, credit risk and liquidity risk. These risks are
addressed by banking regulations for bank capitalization, risk exposure and information
disclosure, and bank accounting reflects the requirement of the regulatory standards.

Banking regulation has been institutionalized to eliminate moral hazard bias and
strengthen market discipline in the banking industry. The strategy of eliminating moral
hazard emphasizes a sharpening of capital requirements and restriction on banking opera-
tions. In the context of implementing the strategy through market discipline, an important
issue relates to the availability and quality of bank accounting information. The quality of
bank accounting information is essential in the working of the market mechanism because
market participants base their economic decisions on the information.

Quality information on loan loss provisions provides a clearer picture of the credit risk
exposure and the financial cushion of a bank. A high degree of value relevance of loan
loss provisions is expected to lead to a significant association of reported earnings and
capital adequacy with banks’ market value. As information moves market prices, increased
transparency of loan loss provisions complements regulatory supervision and promotes
market discipline. We develop three hypotheses to test the market reaction to the impact
of SFAS No. 114 on both the earnings and capital management implications of loan loss
provisions.
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The primary criterion in bank supervision involves capital adequacy standards. The US
Federal Deposit Insurance Corporation Improvement Act (FDICIA) introduced new capital
regulations in 1991. FDICIA divides banks’ regulatory capital into two tiers. Tier 1 (core)
capital consists primarily of stockholders’ equity (common stock and noncumulative per-
petual preferred stock), and Tier 2 capital includes additional capital notes and loan loss
reserves (including loan loss provisions). Correspondingly, assets and off-balance sheet
items are also divided into different risk categories for the calculation of risk-based capital
ratio. A minimum ratio of total (Tier 1 plus Tier 2) capital to risk-weighted assets of 8
percent is required. Banks are assigned to one of five possible capital categories of being
well-capitalized, adequately capitalized, undercapitalized, significantly undercapitalized,
and critically undercapitalized, with 4 percent of core (Tier 1) capital as a critical crite-
rion. Banks that are assigned to the bottom three categories are automatically subjected to
various mandatory enforcement actions. On the one hand, the change in capital adequacy
regulations by FDICIA is meant to reduce risk-taking by banks, therefore the likelihood of
bank failure. On the other, the capital standards might weaken the financial position and
economic performance of banks as opposed to their nonbank competitors, which are not
subject to the same capital requirements. Failure to meet capital adequacy under FDICIA
would increase bank’s cost of capital, thus resulting in a lower equity value. Bank man-
agers can increase regulatory capital through its composition, such as loan loss provisions.
Banks’ capital management behavior through loan loss provisions has been dominated by
FDICIA since 1991 because of the regulatory nature of the banking industry.4 Therefore,
no significant difference is expected between the pre- and post-adoption periods of SFAS
No. 114 in terms of the capital management implication of loan loss provisions. The first
hypothesis tests the effect of SFAS No. 114 on the association between market value and
regulatory capital for commercial banks as loan loss provisions constitutes a component of
banks’ regulatory (Tier 2) capital. The first hypothesis is stated as follows:

H1: Ceteris paribus, there is no significant difference in the association of mark
value with loan loss provisions in terms of regulatory capital between the pre-and
post-adoption periods of SFAS No. 114 for commercial banks.

Barth (1994) tested the effect of fair value of investment securities on market valuation
of banks by regressing price on book value and fair value of investment securities. We
adopt a similar approach to test the effect of book value (proxy for Tier 1 capital) and loan
loss reserves (Tier 2 capital) on the market value of commercial bank between the pre- and
post-adoption period of SFAS No. 114:

MVi t = α + β1BVi t + β2LLRi t + β3Dt + β4BVi t ∗ Dt + β5LLRi t ∗ Dt + εi t (1)

where: MVi t : market value of common equity for bank i in year t ; BVi t : book value of
common equity at fiscal year end for bank i in year t ; LLRi t : loan loss reserves for bank
i in year t ; Dt : period dummy, assigned a value of 0 (1) for pre (post)-adoption period of
SFAS No. 114; ε: a disturbance term.

LLR is cumulative loan loss provisions (LLP), and can be taken as the level proxy of LLP
while annual LLP stands for the change in LLR. BV ∗ D and LLR ∗ D are interaction terms
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(slope dummies) of BV and LLR with period dummy (intercept dummy). The coefficient
estimate for LLR ∗ D is expected to be insignificant in Model (1), if there is no significant
difference in the association of mark value with loan loss provisions in terms of regulatory
capital between the pre-and post-adoption periods of SFAS No. 114.

Bank management has strong incentives to earnings management, in particular, income
smoothing, in order to maintain public confidence in the banking system. Income smoothing
involves the manipulation of the time profile of earnings to reduce the fluctuation of publicly
reported earnings with a view to enhancing investors’ ability to predict future cash flows
while not necessarily increasing reported earnings over the long run. Income smoothing
could reduce banks’ bankruptcy risk as perceived by investors and regulators. Moreover,
the reduced bankruptcy risk may arguably lead to a lower cost of capital, and therefore, a
higher market valuation for banks (Trueman, Titman and Newman, 1988). Income smooth-
ing would also have a beneficial effect on the evaluation of bank management performance
by providing an alternative for low quality management to project an image of high quality
management, thus contributing to their “reputation capital” (Johnson, 1997). Earnings sta-
bility is one of the criteria in the CAMEL model used by US banking regulatory agencies
for supervising bank performance.

According to SFAS No. 114 (Para. 20), banks are required to disclose (1) its recorded
investment in loans, (2) total allowance for credit losses related to impaired loans, (3)
bad debt expense and addition to the allowance for bad debt in the period, and (4) write-
downs against the allowance during the period. The four items formulate the basis for the
determination of loan loss provisions. According to Liu and Ryan (1995), bank management
had more freedom to use loan loss provisions as a tool for earnings management (income
smoothing) after the issuance of FDICIA in 1991 because it was no longer included in core
(although still in total) capital. We propose that earnings quality is likely to increase under
SFAS No. 114 because it helps investors reach a consensus on the accounting measurement
of the fair value of debt impairment. The second hypothesis tests whether SFAS No. 114
has improved the association between market value and reported earnings in relation to loan
loss provisions for commercial banks:

H2: Ceteris paribus, there is no significant difference in the association of market
value with loan loss provisions in terms of earnings quality between the pre- and
post-adoption periods of SFAS No. 114 for commercial banks.

Empirical studies on earnings response coefficient (ERC) involve the specification of a
response measurement, which usually falls under two categories: time-series model and
financial analysts’ forecast (FAF). FAF is believed to be a superior approach because it in-
corporates presumably all publicly available information, and can be continuously updated
with any new information (Fried and Givoly, 1982; O’Brien, 1987). However, Bradshaw,
Richardson and Sloan (2000) find that FAF does not alert investors to changes in future
earnings associated with high accruals. Debt impairment is the largest component of bank
accruals (Kanagaretnam, Lobo and Mathieu, 2001). The inadequacy of FAF to anticipate
the impact of accounting accruals, including debt impairment disclosure, on future earn-
ings illustrates the difficulty in understanding management’s accounting measurement and
disclosure decisions on troubled debt in complex business and regulatory contexts.
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We employ an extended ERC model to compare how investors respond to loan loss
provisions with regard to earnings quality between the pre- and post-adoption periods of
SFAS No. 114. Beaver and Engel (1996) and Ahmed, Takeda and Thomas (1999) developed
a model of market valuation implications of loan loss provisions by regressing market value
of equity on loan loss provision, the discretionary component of loan loss provisions, non-
performing loans, and earnings before loan loss provisions. Since our study examines the
value relevance of loan loss provisions without dividing loan loss provisions into “non-
discretionary” and “discretionary” component, we include only earnings and loan loss
provisions in the model:

MVi t = α + β1Ei t + β2LLPi t + β3Dt + β4Ei t ∗ Dt + β5LLPi t ∗ Dt + εi t (2)

where: MVi t : market value of common equity for bank i in year t ; Ei t : earnings before loan
loss provisions, extraordinary items and taxes for bank i in year t ; LLPi t : loan loss provisions
for bank i in year t ; Dt : period dummy, assigned a value of 0 (1) for pre (post)-adoption
period of SFAS No. 114; ε: a disturbance term.

As explained before, LLP is the change variable for loan loss provisions, representing
loan impairment in the current period. E ∗ D and LLP ∗ D are the interaction terms of the
period dummy with E and LLP. If SFAS No. 114 contributes to the transparency of loan loss
provisions, thus leading to enhanced earnings quality, LLP ∗ D is expected to be significant
in Model (2) as opposed to LLR ∗ D in Model (1).

Hypotheses 1 and 2 test the impact of SFAS No. 114 on the capital and earnings manage-
ment implications of loan loss provisions, respectively. However, it is difficult to separate
a bank’s demand for increasing earnings from its demand for regulatory capital because
earnings is also a component of regulatory capital. Next we examine the impact of SFAS
No. 114 on the value relevance of loan loss provisions with regard to both capital adequacy
and earnings quality.

Santomero (1984) modeled the financial intermediary role of a bank as a microeconomic
firm that attempts to maximize an objective function in terminal wealth, and the optimization
function can be generalized as follows:

Maximize E[V (Wt+T )] (a)

Subject to Wt+T = Wt
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where: V (∗): the objective function, where ∂V /∂W ≥ 0 and ∂2V /∂W 2
t+T = 0; Wt+T : the

value of terminal wealth at the horizon time;
∏

t+T : the stochastic profit per unit of capital
during period t + k, where 0 ≤ k ≤ T ; πt+k : single period profit for period t + k; gi : the
stochastic return on asset i ; Ai : the asset category I , where 1 ≤ I ≤ n; d j : the stochastic
cost of deposit j ; L j : the depository category j , where 1 ≤ j ≤ m; C(∗): the operations
cost function, where ∂C /∂ AI ≥ 0 for all i and ∂C /∂L j ≥ 0 for all j .



320 ZHAO AND HE

Equation (a) is the general form of the objective function to be maximized by the bank. In
Eq. (b), the general specification is defined as a multiperiod valuation problem. Equation (c)
defines profit per unit of capital invested by the owners. Solving (a), (b), and (c) results in
a joint decision of portfolio structure and leverage, which determines the bank’s terminal
wealth. Using reported earnings to proxy for πt+k and book value for Wt+k , this objective
bank function agrees, in concept, with the clean surplus approach to the linear information
dynamic between accounting earnings and book value.

According to the clean surplus approach, the valuation of a firm equals to its book value
of equity, current profitability as measured by (abnormal) earnings, and other information
that affect the prediction of future profitability (Ohlson, 1995; Feltham and Ohlson, 1995).
Under the linear information dynamic approach, the value of a bank can be approximated by
a function of forecasted earnings, book value and discount rate over a finite horizon, if these
forecasts are consistent with the clean surplus relation (Ohlson, 1995; Feltham and Ohlson,
1995). The clean surplus relation imposes two restrictions: first, discount rates are constant
across firms; and second, accounting conservatism is constant across firms (Ohlson, 1995;
Feltham and Ohlson, 1995). These two conditions are more applicable to banks, which
have homogeneous production function and capital structure as financial intermediaries
specialized in transforming deposits into loans and investments, than industrial/commercial
firms engaged in heterogeneous business activities.

We simultaneously test the effect of SFAS No. 114 on the value relevance of loan loss
provisions with regards to both reported earnings and regulatory capital through the clean
surplus relation. The third hypothesis is:

H3: Ceteris paribus, there is no significant difference in the association of market
value with loan loss provisions in terms of both regulatory capital and reported earn-
ings between the pre- and post-adoption periods of SFAS No. 114 for commercial
banks.

We employ a modified clean surplus accounting model to test Hypothesis 3:

Pi t = α + β1BVi t + β2LLRAi t + β3Ei t + β4LLPi t + β5Dt + β6BVi t ∗ Dt

+ β7LLRAi t ∗ Dt + β8Ei t ∗ Dt + β9LLPi t ∗ Dt + εi t (3)

All variables and their interaction with dummy variable are as defined in Eq. (1) and
(2), except that LLRA is loan loss reserves (LLR) adjusted for current period loan loss
provisions (LLP). The slope dummy LLP ∗ D (LLR ∗ D) is (not) expected to be significant
in Model 2 (1), but both LLP ∗ D and LLRA ∗ D are expected to be significant in Model (3)
because of the linear information dynamic between book value and earnings.

The joint effect of loan loss provisions on regulatory capital and reported earnings can
be illustrated as follows. Once triggered by changes in nonperforming loan, if loan loss
provisions is increased (decreased) by $1, earnings will decrease (increase) by $1(1 −
tax rate), book value of common equity (Tier 1 capital) decrease by $1(1 − tax rate), but
loan loss reserves (Tier 2 capital) increase (decrease) by $1. Thus, due to its opposing ef-
fect on Tier 1 and Tier 2 capital, commercial banks with low capital have less incentive
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to increase loan loss provisions for capital management. For earnings management, com-
mercial banks with lower earnings have more incentive to smooth earnings via loan loss
provisions. Model (3) will compare the interactive effect between the earnings and capital
management implications for loan loss provisions in the pre- and post adoption periods of
SFAS No. 114.

Data selection, sample and test results

Empirical data was derived from the Compustat bank tape, which is the most comprehensive
database for publicly traded banks in the US. Only banks with no missing data for the
required variables during the test period are incorporated into the sample. As a result of
the screening process, the sample contains 185 US commercial banks (SIC 6021 and SIC
6022) with complete data over the period of 1993 to 1996, resulting in a total of 740 (185
banks times 4 years) usable firm-year observations.5 The 370 observations for 1993–94 are
classified as pre- and the 370 observations for 1995–96 as post-adoption period of SFAS
No. 114, respectively.6

The definitions of the variables are expressed as follows. Market value (MV) is closing
share price (Data Item 205) times number of shares outstanding (Data Item 90). Book value
(BV) is common stockholder’s equity (Data Item 99). Loan loss reserves (LLR) (Data Item
78) is the cumulative loan loss provisions minus loan charge-offs. Earnings (E) is defined as
earnings before tax, extraordinary items, and loan loss provisions (Data Items 135 + 145).
Loan loss provisions (LLP) is accrued loan losses for current period (Data Item135). All
variables are scaled by square root of total assets (Data Item 36). Table 1 lists the descriptive
statistics of the variables.

Market value is higher for the post- than the pre-adoption period, explainable by the gen-
eral improvement in economic conditions over 1990s, when commercial banks had climbed

Table 1. Descriptive statistics

Post-adoption Pre-adoption
period (1995–96) period (1993–94) Paired t-test

Variable Mean Std. dev. Mean Std. dev. Difference t-statistics

MV 10.6603 13.2046 6.7847 7.3766 3.8756 4.929∗∗∗
BV 5.4682 5.8987 4.5345 4.7276 0.9337 2.376∗∗
LLR 0.7724 1.2139 0.7452 1.1994 0.0272 0.307
E 1.3760 1.9508 1.1135 1.5694 0.2625 2.017∗∗
LLP 0.1818 0.4073 0.1791 0.4501 0.0027 0.086

∗∗∗significant at < 0.01; ∗∗Significant at < 0.05.
MV = market value of common stock at fiscal year end scaled by square root of total assets for bank
i in year t ; BV = book value of common stockholder’s equity at fiscal year end scaled by square root
of total assets for bank i in year t ; LLR = loan loss reserves scaled by square root of total assets for
bank i in year t ; E = Operating earnings before loan loss provisions and extraordinary items scaled
by square root of total assets for bank i in year t ; LLP = loan loss provisions scaled by square root
of total assets for bank i in year t .
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Table 2. Regression results of Eq. (1)

Dependent variable: Market Value
N = 740 F Value = 1167.6 Prob. > F = 0.0001 Adj. R2 = 0.888

Variable Coefficient Standard error t-statistics

Intercept −0.172 0.28 −0.614
D −1.047 0.395 −2.723∗∗∗
BV 1.799 0.089 20.321∗∗∗
LLR −1.612 0.349 −4.619∗∗∗
BV ∗ D 0.574 0.12 4.787∗∗∗
LLR ∗ D 0.23 0.525 0.438

∗∗∗Significant at < 0.01; ∗∗Significant at < 0.05; ∗Significant at < 0.1
D = period dummy, assigned a value of 0 for period of 1993–1994; 1 for period of
1995–1996.

out of the credit crunch in late 1980s and early 1990s and investors started to encounter
many profitable investment opportunities. On the firm level, the improving business oper-
ating environment also leads to an increase in bank earnings, and consequently, the book
value from the pre- to the post-adoption period. All the changes between the two periods
are significant at the conventional level except for LLR and LLP. The relative stationarity of
LLR and LLP further reflects the economic turnaround as well as less credit crisis, or alter-
natively, less discretionary use of loan loss provisions for capital and earnings management,
during the test period.

The regression results of Eq. (1) are given in Table 2. The model is significant at the 0.01
level with an adjusted R2 of 0.89. The coefficient estimate for BV is 1.799 for the pre- and
2.373 (1.799 + 0.574) for the post-adoption period. Both estimates are significantly positive
at the 0.01 level, providing evidence that the book value (proxy for Tier 1 capital) moves
in the same direction as market value. The significance (at the 0.01 level) of the coefficient
estimate for BV ∗ D (0.574) suggests a closer association between book value and market
value in the post-adoption period.

In contrast, the coefficient estimate for LLR (−1.612) in the pre-adoption period is
significantly negative at the 0.01 level, suggesting a directional difference in the asso-
ciation between market value and loan loss reserves, showing that an increase in loan
loss reserves would indicate larger loan portfolio impairment and lower market value
of common equity. These findings further imply that the incentives for capital manage-
ment via loan loss provisions have been reduced after the change in bank capital ad-
equacy regulations in 1991, given that loan loss reserves was relegated from Tier 1 to
Tier 2 capital with limited role in meeting capital requirement. It becomes more difficult
for undercapitalized banks to use loan loss provisions as a management tool for capi-
tal adequacy. The coefficient estimate of LLR for the post-adoption period (−.1.612 +
0.230 = −1.382) also follows a negative relationship with market value, and the coef-
ficient estimate of LLR ∗ D (0.230) is insignificant, indicating that, as expected, there
is no significant difference in the association of bank market valuation with loan loss
provisions in terms of regulatory capital between the pre- and post-adoption period of
SFAS No. 114 for the obvious reason that there has been no change in regulatory capital
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Table 3. Regression results of Eq. (2)

Dependent variable: Market value
N = 740 FValue = 1376.004 Prob. > F = 0.0001 Adj. R2 = 0.904

Variable Coefficient Standard error t-statistics

Intercept 1.698 0.221 7.688∗∗∗
D −0.611 0.317 −1.929∗
E 5.395 0.183 29.458∗∗∗
LLP −5.139 0.638 −8.049∗∗∗
E ∗ D 2.894 0.271 10.677∗∗∗
LLP ∗ D −4.939 1.15 −4.294∗∗∗

∗∗∗Significant at < 0.01; ∗∗Significant at < 0.05; ∗Significant at < 0.1.

adequacy standards throughout the 1993–1996 period. Therefore, Hypothesis 1 cannot be
rejected.

Table 3 reports the regression results of Eq. (2). The model is significant at the 0.01 level
with an adjusted R2 of 0.904, suggesting that the variation in the measurement constructs of
earnings and loan loss provisions explains about ninety percent of the variation in market
value for commercial banks. The positive coefficient estimates of E for earnings before
loan loss provisions in both pre-adoption period (5.395) and post-adoption period (5.395
+ 2.894 = 8.289) exhibit the expected and significant association with market value at the
0.01 level. The coefficient estimate for E ∗ D (2.894) is significant at 0.01 level, indicating
a substantial enhancement in earnings quality in the post-adoption period.

The coefficient estimate for LLP in pre- (−5.139) and post-adoption period (−5.139
− 4.939 = −10.078) show a significant negative relationship between loan loss provi-
sions and market value, consistent with previous literature (e.g., Wahlen, 1994; Beaver and
Engel, 1996). In those studies, loan loss provisions are decomposed into two parts: nondis-
cretionary (expected) and discretionary (unexpected). It is assumed that management has
incentives to smooth earnings by deliberately over- or understating the discretionary part
of loan loss provisions. They found a negative relation between the nondiscretionary part
and market price (return), and a positive relation between the discretionary part and mar-
ket price (return). There is no such decomposition of loan loss provisions in our study.
Therefore, a negative relation between loan loss provisions and market value is expected,
given that loan loss provisions is an expenses for probable future loan losses. The test re-
sults of Model 2 exhibits the expected relationship at the 0.01 significance level for both
periods.

In light of the previous studies, the accounting construct (dispersion therfrom) of LLP
in our discussion is analogous to the “nondiscretionary” (“discretionary) component of
LLP. Therefore, the significantly (at the 0.01 level) negative coefficient estimate of LLP ∗ D
(−4.939) can be interpreted as greater significance of the“nondiscretionary” part (negative
sign) as opposed to that of the “discretionary” part, of LLP (positive sign) in the post-
adoption period. The larger magnitude of the negative coefficient estimate for LLP in the
post-adoption period demonstrates that the accounting construct of (the “nondiscretionary
part) of loan loss provisions plays a more significant role than the dispersion from the
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Table 4. Regression results of Eq. (3)

Dependent variable: Market value
N = 740 F Value = 978.458 Prob. > F = 0.0001 Adj. R2 = 0.923

Variable Coefficient Standard error t-statistics

Intercept 0.625 0.24 2.605∗∗∗
D −0.611 0.337 −1.81∗
BV 0.968 0.118 8.194∗∗∗
LLRA −1.736 0.278 −6.234∗∗∗
E 2.948 0.419 7.042∗∗∗
LLP −1.572 0.693 −2.267∗∗
BV ∗ D −0.039 0.163 −0.239
LLRA ∗ D −1.402 0.461 −3.039∗∗∗
E ∗ D 3.306 0.624 5.301∗∗∗
LLP ∗ D −2.982 1.289 −2.314∗∗

∗∗∗Significant at < 0.01; ∗∗Significant at < 0.05; ∗Significant at < 0.1.
LLRA = Loan loss reserves adjusted for current period loan loss provisions.

accounting construct of (the “discretionary” part) in the post-adoption period of SFAS No.
114. This change suggests that SFAS No. 114 has significantly improved the reporting
quality of loan loss provisions by reducing the room for earnings management through loan
loss provisions. As a result, the value relevance of loan loss provisions in terms of earnings
quality is significantly increased. Thus, the test results of Eq. (2) reject Hypothesis 2.

Equations (1) and (2) test the static effect of SFAS No. 114 on loan loss provisions in
relation to capital versus earnings management. However, it is difficult to isolate a bank’s
demand for increasing earnings from its demand for regulatory capital because earnings
is also one of its components. An increase of loan loss provisions could increase Tier 2
Capital, but decrease earnings, book value, and Tier 1 capital, and vice versa. Consequently,
LLP is expected to have a joint effect on both capital and earnings management. Equation
(3) tests the joint effect of SFAS No. 114, through loan loss provisions, on the linear
information dynamic for commercial banks. The regression results of Eq. (3) are reported in
Table 4.

The test results of Eq. (3) have the highest adjusted R2 of .923 because the clean sur-
plus accounting model captures the linear information dynamic missed in Eqs. (1) and
(2). It is expected that, as an expense item, loan loss provisions should have a negative
effect on reported earnings, while inclusion of loan loss provisions in regulatory capital
implies a positive effect on the bank’s regulatory capital. Prior literature reported evi-
dence of loan loss provisions in relation to earnings management and capital management,
respectively, but not concurrently. Moyer (1990) and Beatty, Chamberlain and Magliolo
(1995) find a negative relationship between loan loss provisions and regulatory capital
ratios, because bank with low capital has incentives to increase them via loan loss pro-
visions to avoid violation of capital requirement. Wahlen (1994), Collins, Shackleford
and Wahlen (1995), and Beaver and Engel (1996) documented a positive relationship be-
tween loan loss provisions and earnings, suggesting that the bank has incentives to smooth
earnings.
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However, those findings were documented with data before the implementation of SFAS
No. 114 in 1995, with some dating back to before FDICIA in 1991. Due to the reduced
effect of loan loss provisions on Tier 1 capital versus Tier 2 capital under FDICIA, the in-
centives for capital management via loan loss provisions is mitigated. On the other hand, the
adoption of SFAS No. 114 is expected to reduce bank management’s ability for smoothing
earning, thereby leading to stronger negative relationship between loan loss provisions and
earnings.

The results of Eq. (3) clearly reflect the impact of SFAS No. 114 on the linear information
dynamic between regulatory capital and reported earnings. The adoption of FDICIA in 1991
shifted the weight from Tier 2, to Tier 1, capital, thus reducing the potential use of LLP by
management for capital adequacy. SFAS No. 114 further limits the management’s ability
to use LLP for earnings management. As a result, a stronger negative association of market
value with LLRA and LLP is expected to contribute to a stronger positive association of
market value with both BV and E in the post-adoption period.

The majority of variables in Eq. (3) exhibit the expected sign and significance. The
coefficient estimate for BV is significantly positive in both periods, with no significant
change in the post-adoption period. The coefficient estimate for E is significantly positive
in both periods, with a significant increase in the weight from the pre- (2.948) to post-
adoption period (2.948 + 3.306 = 6.254). The coefficient estimate for LLRA is significantly
negative in both the pre- (−1.736) and post-adoption period (−1.736 − 1.402 = −3.138).
The coefficient estimate for LLP is significantly negative in both the pre- (−1.572) and
post-adoption (−1.572 − 2.982 = −4.554) periods, also with a significant increase in
the weight in the post-adoption period. The coefficient estimates for E ∗ D, LLRA ∗ D,
and LLP ∗ D all show significant difference in the post-adoption period of SFAS No. 114.
The lack of significance of BV ∗ D is attributable to, first, the fact that there is no change
in capital requirement regulation between the pre- and post-adoption period; and second,
to the dominance of earnings quality (management) over capital adequacy (management)
because earnings counts as a part of regulatory capital. The most important finding is that
LLRA ∗ D, which is not significant in Eq. (1), becomes highly significant at the 0.01 level
in Eq. (3). This significant difference can be interpreted as that the impact of SFAS No. 114
on the capital management implication of LLP is realizable through its impact on reported
earnings through the linear information dynamic. Thus the test results of Eq. (3) provide
evidence that the data fits the clean surplus model better than either the capital or earnings
model, and also that the data for the post-adoption period fits the clean surplus model better
than that for the pre-adoption period. Taken together, the regression result of Eq. (3) reject
Hypothesis 3.

Previous findings are mixed on the use of loan loss provisions for earnings management
versus capital management. Wahlen (1994), Beaver and Engel (1996), and Liu, Ryan and
Wahlen (1997) reported earnings management via loan loss provisions.7 On the contrary,
Ahmed, Takeda and Thomas (1999) found that loan loss provisions were only used for
capital, and not for earnings, management.8 Our study provides evidence that SFAS No. 114
has a direct effect on loan loss provisions in relation to earnings management and an indirect
effect on loan loss in relation to capital management through earnings management. Loan
loss provisions is found to contravene the information content of both reported earnings and
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regulatory capital to a significantly lesser degree in the post- than the pre-adoption period,
of SFAS No. 114. The test results demonstrate that the implementation of SFAS No. 114
had a significant impact on the value relevance of loan loss provisions with regard to both its
earnings and capital management implication for commercial banks in a linear information
dynamic framework.

Since the regression models are based on 185 commercial banks over 4 years (740 firm-
year observations), the test data is a pooled time-series cross-sectional panel data set. Models
using panel data can mitigate the likely biases when parameter heterogeneities among time-
series cross-sectional observations are ignored. We further conducted Hausman’s test for
fixed and random effects for all the three models. Our results are not affected by the tests,
thus suggesting that the reported significance levels are not driven by time-series or cross-
sectional dependence in residuals (Greene, 1997).

Conclusion

Banks are subject to wide fluctuation in investment’s value and period losses on lending
which can be disproportionate to single year profits, therefore, bank management is known
to have strong incentive for earnings/capital management to meet regulatory requirement
for capital adequacy and earnings stability. Earnings/capital management can usually be
achieved through the discretionary use of accounting accruals, and debt impairment disclo-
sure is a major component of bank accrual.

This study examines the impact of SFAS No. 114 (1993) on the information content of
loan loss provisions in relation to both earnings and capital management for commercial
banks. It makes two contributions to the literature. First, it employs a new approach to
test the information content of loan loss provisions to avoid the potential measurement
error in predicting discretionary versus nondiscretionary accruals. Second, it simultaneously
tests the earnings and capital management implications of loan loss provisions in a linear
information dynamic framework based on the objective bank function. Test results provide
empirical evidence that loan loss provisions plays an important role in determining the value
relevance of reported earnings and regulatory capital for commercial banks. SFAS No. 114
has led to a significant increase in the association of market value with reported earnings
and capital adequacy by providing for a more accurate measurement construct of loan loss
exposure, thus resulting in a reduction of the scope for potential dispersion by management
discretion. SFAS No. 114 is found to have a direct impact on earnings management, and an
indirect impact on capital management, via loan loss provisions disclosures by commercial
banks because earnings forms a component of regulatory capital.

Notes

1. For a review on earnings management, see Beneish (2001).
2. With the exception of Ahmed, Takeda and Thomas (1999), which uses data up to 1995.
3. For a theoretical discussion, see Fudenberg and Tirole (1995).
4. The 1990 change in capital adequacy regulations was found to have a significant effect on bank loan loss

provisions (Ahmed, Takeda and Thomas, 1999; Kanagaretnam, Lobo and Mathieu, 2001).



LINEAR INFORMATION DYNAMIC FOR COMMERCIAL BANKS 327

5. The sample includes both multi-bank holding companies (Industry Code 4310) and one-bank holding companies
(Industry Code 4320).

6. The effect of SFAS No. 114 differs between commercial banks and savings and loans (Chung, 2003).
7. All the three papers were based on data prior to 1991.
8. See Note 2.
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