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In this paper, we study how earnings volatility induced by credit risk
can impact share price performance for financial institutions under
CECL and IFRS 9, and we quantify the benefit of an active credit risk
management practice. Our study uses empirical data to show that
a 1.0% increase in earnings volatility leads to a 15.6 bps decrease in
equity value.
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When we look at the earnings volatility components, we
find that a 1.0% increase in the volatility of change in the
loss allowance leads to a 6.0% bps decrease in equity value,
while a 1.0% increase in the volatility of net charge-offs plus
write-downs leads to a 10.5 bps decrease in equity value.
This finding suggests that credit risk managers who diversify
holdings and reduce earnings volatility without lowering
profitability can increase shareholder value.
To quantify the benefit of having a sound credit risk
management practice, we evaluate the historical
performance of loan origination strategies that aim to
minimize a credit portfolio’s credit earnings volatility via
diversification. We perform backtesting using Moody’s
proprietary Credit Research Database (CRD) data, which
contains empirical, name-level financial information,
including credit quality (Moody’s Analytics EDF™ (Expected
Default Frequency) credit measures) associated with each
name and whether and when a name defaults.
When assessing performance against market benchmarks,
we find that reasonably parsimonious loan origination
diversification strategies can reduce the volatility of change
in loss allowance by up to 67% (implying a 4.0% increase in
equity value) and the volatility of net charge-offs plus writedowns by up to 63% (implying a 6.6% increase in equity
value), which can boost equity value by a total of 10.6%.

1. Introduction
In this paper, we investigate the relationship between
accounting rules, credit earnings volatility, credit portfolio
management, and share price performance. We explore
the mechanisms through which accounting rules can
affect a financial firm’s valuation. While this research is
motivated, in part, by the volatility generated when using
the forward-looking allowance under IFRS 9 and CECL, the
value of active credit portfolio management is more broadly
demonstrated by the impact of charge-off volatility on
valuation. Our research aims to quantify the relationship
between share price performance and the volatility in
changes in allowance and net charge-offs plus writedowns. In addition, we demonstrate how credit portfolio
management tools can help design portfolio strategies
that minimize a credit portfolio’s credit earnings volatility
through diversification, directly improving share price.
We first look at the relevance of earnings volatility. A
number of factors come in to play. First, earnings feed into
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capital surplus; and high earnings volatility is associated
with a higher likelihood of insolvency. Second, high
earnings volatility can indicate questionable business
practices and portfolio composition. We saw this trait during
the 2007–2009 financial crisis, as the market reacted very
negatively to news of concentrated portfolio composition
and uncertainty. In some cases, there was a question as
to whether organizations entered distress because of
liquidity constraints, in part due to this issue. We argue that
ultimately, volatility leads to higher capital costs, limited
business opportunities, and lower valuation.
Our empirical analysis follows Rountree, Weston, and
Allayannis (2008) who study the impact of earnings volatility
on non-financial firms and conclude that a 1.0% increase in
cash-flow volatility leads to a 15 bps decrease in firm value.
We evaluate whether we can observe this dynamic within
financial institutions, which differ fundamentally from
non-financial firms with regard to the magnitude and role
of allowance. To address this question, we examine credit
earnings (i.e., earnings generated by a credit portfolio) and
its components (including net charge-offs plus write-downs
and change in allowance) using the Y-9C reports of U.S.
public bank holding companies from 2000–2017.
We calculate the volatility of each item using a three-year
rolling window and then analyze the impact these measures
have on the market-to-book equity value using panel
regressions. We find that a 1.0% increase in a portfolio’s
credit earnings volatility leads to a 15.6 bps decrease in
shareholder value. When we decompose credit earnings
into net interest income, net charge-offs plus write-downs,
and change in allowance, we find that the volatility of
both net charge-offs plus write-downs and change in loss
allowance have a statistically significant, negative impact on
firm valuation. More specifically, a 1.0% increase in volatility
of net charge-off plus write-downs leads to a 10.5 bps
decrease in equity value, and a 1.0% increase in the volatility
of change in loss allowance leads to an additional 6.0 bps
decrease in equity value.
Our empirical research suggests that investors value smooth
performance, and they care a great deal about banks'
earnings volatility. This finding has important implications
for credit portfolio management. Given commercial banks
can experience a significant increase in allowance and,
therefore, earnings volatility in the face of IFRS 9 and CECL,
the idea of using active credit portfolio management to help
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negate the impact of CECL and IFRS 9 on earnings volatility
is more relevant now than ever.

size, for the period 2000–2005, we only include banks that
continued to file reports in 2006.

The second half of the paper proposes a portfolio loanorigination strategy and studies its effectiveness in reducing
earnings volatility and increasing shareholder value. The
strategy allocates funds to newly originated assets across
segments in a way that minimizes ex-ante portfolio earnings
volatility through diversification while maintaining a
target level of profitability. We backtest the performance
against both U.S. and European loan portfolios and find the
strategies can materially increase equity value.

Observed discontinuities or jumps in data resulting from
M&A activities are another complication of the Y-9C data.
For example, if a reporting bank acquires assets from
another bank, we observe a sharp rise in reported Y-9C line
items, such as asset size and earnings of the acquiring bank,
artificially increasing its earnings growth and volatility. To
eliminate M&A effects, for each merger or acquisition, we
retroactively transfer the appropriate dollar amount from
the line items of the selling entity to those of the buying
entity. This adjustment makes it as if the acquiring bank has
always owned the acquired bank, so that the adjusted Y-9C
line items are more representative of each bank's organic
growth, rather than exhibiting jumps due to M&A activities.

More specifically, to study the effectiveness of a volatilityreducing strategy in the U.S., we evaluate the performance
of portfolios constructed under the above-mentioned loan
origination strategy (i.e., optimized portfolios) over time
and compare that against the performance of actual U.S.
banks' portfolios from Moody’s CRD/LAS loan consortium
database. We find that, on average, such loan origination
strategies can reduce realized portfolio earnings volatility
by 32%, implying a 4.9% increase in shareholder value. For
European banks, we construct portfolios using Moody’s
CreditEdge™ data, where we use the debt of publicly traded
firms to represent the credit market. In this case, we find
we can reduce the volatility of net charge-off plus writedowns and the change in loss allowance by 59% and 35%,
respectively, using the optimized strategy, which translates
to a total increase in shareholder value of 8.3%.

Finally, to estimate the volatility of line items such as
earnings from the quarterly income statement, we only
include banks that have at least three years of consecutive
quarterly observations from 2000–2017. Our final sample
consists of 8,717 total bank-quarter observations, roughly
200 public U.S. banks in each period. Figure 1 presents the
number of banks available in our final sample and their total
asset values across time.

We organize the remainder of this paper as follows: Section
2 describes the empirical analysis of credit earnings
volatility’s impact on share price performance. Section 3
discusses the portfolio strategy and presents backtesting
results for U.S. and European portfolios. Section 4 concludes.

2. The Impact of Earnings Volatility on Share Price
Performance
2.1 Data Description
Our initial sample includes all public U.S. bank holding
companies with FR Y-9C reports from 2000–2017. We
exclude private banks due to the lack of information on
shareholder values. Due to the increase in the asset-size
threshold for filing FR Y-9Creports from $150 million to
$500 million, many smaller banks that filed reports between
2000–2005 stopped doing so after 2006. To make sure our
sample remains consistent across time in terms of asset
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We supplement data from Y-9C reports with data from
Moody’s CreditEdge database, which contains information
on each bank’s market value of equity, Moody’s Analytics
EDF (Expected Default Frequency) credit measure, and
GCorr™ Corporate RSQs and asset returns. Expected Default
Frequency is a measure of default risk, and GCorr Corporate
RSQ is a measure of firms’ exposure to systematic risk,
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similar in spirit to the beta coefficient in a CAPM framework.
Table 1 reports summary statistics of the final data. The bank
holding companies in the sample have a mean asset value
of $15,677 million USD and a mean equity value of $2,341
million USD. The average debt-to-assets ratio is 89.6%. Our
main earnings’ measure is earnings before extraordinary
items and taxes. As shown in Table 1, the mean quarterly
earnings are approximately $56 million. We calculate credit
earnings as net interest income minus provisions.1 They
have a mean of $101 million in our sample. The primary
reason credit earnings are higher than earnings is that the
former do not account for any non-credit related expense
items, such as employee salaries. Provisions are important
components of credit earnings, and they are calculated
as change in allowance plus net charge-offs plus writedowns, where change in allowance is equal to the difference
between the balance of allowance at the end and at the
beginning of the quarter.2 Given earnings level can differ
due to differences in bank size, we normalize earningsrelated variables by using banks’ book value of assets.3

Based on the normalized earnings-related variables
(summary statistic reported in Panel B), we construct their
volatilities at each time as the standard deviation of the
corresponding variable’s three-year trailing observations.4
For example, the credit earnings volatility of bank i at the
end of Q4 2014 is the standard deviation of the quarterly
credit earnings per book value of assets over the previous
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12 quarterly observations (including Q4 2014) during years
2012–2014. We understand that at each time point, what
matters significantly in evaluating a bank’s current value
is the expectation of its future earnings. However, without
knowing how investors form their expectations exactly,
we assume they consult banks’ recent past performance
for guidance.5 We measure asset growth as the three-year
rolling average of the quarterly asset growth rate. The
average asset growth of the sample is about 1.9%. We use
the market-to-book equity value ratio as a proxy for bank
equity value.6 The sample’s mean value is 1.38.

2.2 Regression Analysis
This section examines whether the volatility in earnings
due to credit risk affects a bank's share price performance.
Specifically, we estimate the change in a bank's equity
value (again, measured as market-to-book equity value)
due to an increase in the volatilities of credit earnings,
change in loss allowance and net charge-offs plus writedowns. Following Rountree, Weston, and Allayannies (2008),
we control for other factors that can potentially impact
banks' market values, such as (1) bank size, measured by
total assets; (2) capital structure, measured by debt-toassets ratio; (3) systematic risk, calculated as the variance
of a bank's asset return due to systematic factors; and (4)
financial performance, measured by return on assets (ROA).
While Rountree, Weston, and Allayannies (2008) use sales
growth to capture the growth level for non-financial firms,
we use asset growth rate for banks. In addition, we control
for banks' non-performing assets, an indicator of bank asset
quality and financial health.
Given the significant skewness present in many of the
variables, we use the log transformation of market-to-book
equity values, book value of assets, and volatility measures.
This technique reduces the potential impact of outliers on
the analysis. Furthermore, under this transformation, we can
easily interpret the coefficients in the regression results as
measuring the percentage change in a bank's equity value
due to a one-percent increase in earnings volatility.
We begin by testing whether credit earnings volatility
negatively affects a bank's equity value and then further
investigate how each component of credit earnings
volatility incrementally contributes to the impact.
Specifically, we perform a panel regression of logtransformed market-to-book equity values on the variables
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mentioned above with time-fixed effects. We add timefixed effects to remove potential bias caused by market
factors that impact both components of credit earnings
volatility and equity value. For example, an oil price shock
can decrease bank earnings with high exposure to the oil
sector, resulting in banks' higher earnings volatility. In the
meantime, a sharp decrease in oil prices can also cause
negative market sentiment that depresses equity value.
Without controlling for these types of market factors,
the effect of credit earnings volatility on equity value is
likely overestimated. Table 2 presents results of the panel
regression with time-fixed effects.

Column (1) in Table 2 summarizes the regression of
market-to-book equity value on credit earnings volatility,
controlling for a wide range of factors that generally affect
valuation. Credit earnings volatility has a statistically
significant negative impact on market-to-book equity value,
with a 1.0% increase in credit earnings volatility associated
with a 15.6 bps decrease in equity value. Intuitively,
earnings feed into capital surplus, and, thus, high earnings
volatility is associated with high insolvency uncertainty
and lower value. In addition, high earnings volatility is
indicative of questionable business practices and portfolio
composition, which can generate market concerns that
lower market valuation.The estimated effects of the other
control variables we use are reasonable and consistent with
the existing literature. We find that larger banks with higher
total assets and smaller asset growth rates tend to have
relatively lower equity values. As expected, higher return
on assets (ROA) is associated with higher equity values.
Higher debt-to-asset ratios can increase firms’ likelihood of
bankruptcy and, thus, is associated with lower equity values.
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Systematic risk impacts equity value positively, consistent
with Rountree, Weston, and Allayannis (2008). Finally,
a larger percentage of non-performing assets indicates
poorer financial health, leading to lower equity values.To
understand how different components of credit earnings
affect a bank’s equity value, we decompose credit earnings
into net interest income, change in loss allowance and net
charge-offs plus write-downs and re-run the regression on
these variables. Column (2) in Table 2 shows that volatilities
of these variables all have statistically and economicallysignificant, negative impacts on equity value. Intuitively,
higher volatilities can be the result of a poorly diversified
portfolio, highly sensitive to the credit environment. They
can also indicate the bank’s lack of reasonable, expected
loan loss forecasts and a lack of understanding of their
portfolio risk. Finally, higher volatilities may suggest that
a bank frequently changes its portfolio’s risk profile. These
issues can cause investor concerns that drive down the
equity value. Specifically, we estimate that a 1.0% increase
in the volatility of net interest income decreases equity
value by 4.1 bps. This finding suggests that asset liability
management that effectively lowers the volatility of net
interest income can increase shareholder value. Our
regression analysis also shows that a 1.0% increase in the
volatility of net charge-offs plus write-downs leads to a
10.5 bps decrease in equity value, and a 1.0% increase in
the volatility of change in loss allowance leads to a 6.0 bps
decrease in equity value.
Overall, our analysis suggests that bank investors value
smooth performance, even after controlling for timefixed effects and other factors such as risk, size, operating
performance, leverage, and financial performance, etc.

2.3 Robustness Tests
In our baseline regressions above, we only control for
time-fixed effects. This means that the variation in credit
earnings volatility comes primarily from cross-sectional
differences between banks. Intuitively, different levels
of credit earnings volatility mainly reflect differences in
banks’ credit portfolio management practices. As a result,
the effect of credit earnings volatility on equity value
estimated using the specification with time-fixed effects
helps answer the question of how different credit portfolio
strategies or credit portfolio management practices that
reduce earnings volatility influence equity value, our key
research question.However, it is also possible that the
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cross-sectional difference in earnings volatility is driven
heavily by unobserved bank characteristics that directly
affect both a bank’s earnings volatility and its equity
value. Such a possibility prevents us from claiming that
our estimated coefficients in front of volatility variables
measure the true causal effect of earnings volatility on share
price performance.To address this concern, we perform
a set of panel regressions with both bank- and time-fixed
effects. Columns (1) and (2) in Table 3 report the estimated
coefficients of these regressions. We see that the effects of
the volatility variables remain statistically and economically
significant. Specifically, a 1.0% decrease in credit earnings
volatility leads to a 10.3 bps increase in equity value, while
a 1.0% decrease in the volatilities of loss allowance or net
charge-offs plus write-downs increases equity value by 6.0
bps and 8.9 bps, respectively. Compared to the baseline
regressions, the estimated effects of credit earnings
volatility and volatility of net charge-offs plus write-downs
are only slightly smaller. These findings support our
hypothesis that earnings volatility has a causal effect on
banks’ shareholder value.

bank-fixed effects as our primary findings.
Another concern in our baseline regression is the definition
of volatility variables, which we calculate using a three-year
trailing window. It is possible that our estimated coefficients
are highly dependent on the choice of window size. To
address this concern, we perform additional regressions
using volatility variables calculated under a five-year trailing
window. Column (3) in Table 3 shows the results of the
regression using the same specifications as in Column
(2) in Table 2, differing only in the way we calculate the
volatility variables. In the baseline regressions presented in
Table 2, we calculate all of the volatility variables and the
asset growth variable using a three-year trailing window.
For the regression in Column (3) of Table 3, we calculate the
variables using a five-year trailing window. As the results
suggest, the rolling window size shows a limited impact
on the magnitude of the effects of volatility variables.
Specifically, the coefficients for volatility of change in loss
allowance and volatility of net charge-offs plus writedowns are -0.046 and -0.124 when using a five-year trailing
window, compared to -0.06 and -0.105 when using a threeyear trailing window. Volatility of net interest income is also
statistically significant at 7.8 bps.Overall, our robustness
tests lend support to the conclusion in the baseline
specification, that the increase in the volatility of net interest
income, net charge-offs plus write-downs, and change in
allowance has a significant negative causal effect on equity
valuation.

2.4 Cyclical Impact of Earnings Volatility on Share Price

By using both time- and bank-fixed effects in the regression,
we force the variation in credit earnings volatility to come
only from the change in each bank’s credit earnings
volatility over time. But credit earnings volatility for most
banks exhibits small variation over time in the data,
likely because most banks did not change their credit
risk management practice materially during our sample
period. Consequently, the estimated coefficients reported
in Columns (1) and (2) of Table 3 may be influenced heavily
by a few outlier banks. For this reason, we choose not to
present the regression results controlling for both time- and
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The panel regression in the previous section explores
the average relationship between banks’ credit earnings
volatility and their share prices over a very long period. In
this section, we investigate how the impact of earnings
volatility on share price changes over time. Specifically,
for each quarter, we perform a cross-sectional regression
across all banks within that quarter following specification
(1) in Table 2. We then compare the coefficients for credit
earnings volatility across time.
In Figure 2, the solid blue line plots the estimated
coefficients of credit earnings volatility from the crosssectional regressions in each quarter. We find that this
coefficient has a clear cyclical pattern — it shows the
largest magnitude during crises but becomes very small
during benign periods. This pattern suggests that bank
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investors place a significantly higher premium on smoother
performance during economic downturns.

3. Can Credit Portfolio Risk Management Be a Profit Center?
Case Studies Using U.S. and European Portfolios
One possible issue that undermines this argument is that
earnings volatility may vary across banks more during crisis
periods and less during other periods. Consequently, a
regression analysis may have a hard time picking up the
effects of earnings volatility during an economic boom
than during a crisis, simply due to the lack of cross-sectional
variation in the explanatory variables during the former
period. However, in Figure 2, the dashed line shows that
the standard deviation of banks’ earnings volatility stays
relatively constant over time without a clear cyclical pattern,
suggesting that the variation of earnings volatility across
banks is, in fact, quite stable throughout time. Another
potential explanation of the cyclical nature of the impact of
earnings volatility is that the risk premium for uncertainty in
earnings is higher during crises, driven by generally higher
risk aversion levels in the market. To test this hypothesis, in
Figure 3, we plot the estimated coefficients in front of credit
earnings volatility against the market price of risk estimated
by Moody’s CreditEdge and find a strong negative
relationship. The evidence suggests that the market
discounts earnings volatility more aggressively during
periods where the market price of systematic risk is high.
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The empirical findings in Section 2 suggest that bank
investors do value smooth performance, and, thus, portfolio
strategies that can effectively reduce credit earnings
volatility help increase shareholder value. Various studies
(for example, Levy, et al. [2017] and Levy and Zhang [2018])
show that earnings volatility can increase significantly under
CECL and IFRS 9 compared to incurred loss. This impact
highlights the necessity of taking into account earnings
volatility for credit portfolio management. However, can
a portfolio management strategy reduce credit earnings
volatility without hampering profitability? In addition,
if it can, to what degree does such a practice raise the
bank’s value?To answer these questions, we design a
portfolio management strategy where, over time, newly
originated loans minimize ex-ante portfolio credit earnings
volatility while maintaining expected target profitability.
The bank then holds each loan throughout its maturity
or default. Proceeds, including coupon and principal
payments, along with default recoveries, constitute the
funding budget for the next period’s loan origination. We
benchmark performance against either a portfolio from a
bank consortium or a benchmark intended to resemble the
overall corporate debt market.Section 3.1 presents a case
study using U.S. banks’ actual portfolios in the Moody’s
CRD/LAS dataset as the benchmark portfolios. Section 3.2
presents a case study using a synthetic European portfolio
constructed using data from Moody’s CreditEdge as the
benchmark portfolio.3.1 Case Study Using Portfolios of U.S.
Banks in Moody's CRD Data
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For the case study of U.S. banks, we use Loan Accounting
System (CRD/LAS) data extracted from Moody’s Analytics
Credit Research Database. The CRD/LAS data includes
loan-level variables such as loan type, loan origination and
maturity dates, interest charged and outstanding balance,
as well as borrower-level information such as industry,
credit rating, and size. The data covers a large number of
U.S. banks. In our study, we also complement the CRD/LAS
dataset with Moody’s CRD default dataset. This dataset
contains loan-level default information: whether a loan
defaults and, if it does, the time of the default. This dataset
allows us to track the default loss of our portfolios.Seven
banks have C&I portfolio data from 2005–2016, covering
periods both before and after the Great Recession. We use
each bank’s portfolio time series as one of the benchmark
portfolios.7 We then attempt to answer the following
question: How does portfolio performance for each bank
compare to the following new loan origination strategy?

» At the beginning of each year, set the universe of
available new loans to be the observed new loan
origination of the benchmark portfolio.

» Divide this universe into segments, each containing
10 otherwise random loans in the same industry.8 The
relative weight of each new loan in a segment remains
the same as that in the benchmark.
Once we finish the segmentation, we allocate the total
origination-funding budget across the new loan segments
to minimize the overall portfolio’s ex-ante earnings
volatility, while targeting the benchmark portfolio’s
expected income. In each period, we calculate earnings as
follows:

Beginning at time t (ex-ante), we project an earnings
distribution for time t + 1, which accounts for instruments’
default risk, credit migration risk, as well as the correlation
between instruments’ changes in credit qualities. We
then calculate the ex-ante earnings volatility based on the
projected earnings distribution.It is worth pointing out
that we only allow optimization over the newly originated
instruments from the benchmark and keep the holding
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amounts for existing instruments unchanged. We also
assume no capital injection or depletion for the optimized
portfolios. The total portfolio holding of the optimized
portfolio evolves as follows:

Calculation of realized earnings still follows Equation (1), but
in this case, we stand at time t + 1, when we can observe
the actual default and changes in credit qualities of the
instruments from time tto t + 1. We then calculate realized
earnings volatility as the time series volatility of the realized
earnings.Figure 4 presents realized earnings (after interest
expense) of the benchmark and optimized portfolios
aggregated across banks.9The optimized portfolios have
smoother performance, primarily due to a smaller decrease
in earnings during the 2007–2009 crisis period. Specifically,
realized earnings volatility for the benchmark portfolio is
1.21%, while the volatility of the optimized portfolios is
only 0.79%, indicating a 32% decrease, and, thus, a 4.9%
increase in equity value according to the empirical analysis
presented in Section 2. In addition, average earnings for the
optimized portfolios is 1.49%, slightly higher than that of
the benchmark portfolios at 1.19%.

To better understand the main drivers, we look into the
earnings components — default loss and change in loss
allowance. Figure 5 demonstrates realized default loss is
much lower for the optimized portfolios compared with
the benchmark portfolios during the crisis period.10 The
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volatility of default loss for the optimized portfolios is only
37% (with volatility at 0.16%) for the benchmark portfolio
(with volatility at 0.43%), which implies a 6.6% increase in
equity value based on our empirical study.

The other important component contributing to earnings
volatility is change in loss allowance. Figure 6 presents the
level of loss allowance at the end of each year, and Figure 7
plots the change in loss allowance.

For the benchmark portfolios, although loss allowance
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peaked at the end of 2009, the largest increase in allowance
occurred during 2008 (i.e., the large difference between
loss allowance on 2008/12/31 and 2007/12/31) due to
a significant deterioration in credit qualities during that
period. A large increase in allowance contributes to the
low level of earnings for the benchmark portfolios during
2008. Although optimized portfolios follow a similar
trend as the benchmark portfolios, their changes in loss
allowance are less sensitive during the cycle and show much
lower volatility. In particular, volatility of change in loss
allowance for the benchmark portfolio is 0.60%, while the
volatility for the optimized portfolios is only 0.20%, a 67%
decrease from the benchmark portfolio, indicating a 4.0%
increase in equity value.Figures 8 and 9 compare portfolio
characteristics between the bank portfolios and the
optimized portfolios. The optimized portfolios tend to favor
instruments with lower probability of default and shorter
maturities. We expect this finding, given we calculate loss
allowance as the lifetime expected loss under CECL, and,
thus, shorter maturity implies lower volatility, keeping
everything else constant.

Tables 4–7 summarize the results at the individual bank
level. Tables 4 and 5 show that, for all banks, optimized
portfolios have lower earnings volatility, slightly higher
average earnings (after interest expense), and higher
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earnings Sharpe ratios. Tables 6 and 7 show that volatilities
for default loss and change in loss allowance are also
always lower for the optimized portfolios. We observe that
the improvement level from the optimization can differ
significantly across portfolios. For example, as Table 4
shows, the volatility of earnings decreases by 56% for Bank 2
under optimization, while it only decreases by 16% for Bank
7. One of the reasons for the difference is that the maturities
of instruments are much lower and have less differentiation
in Bank 7’s portfolio.
Under CECL, the reduction in volatility by optimization is
achieved primarily by shifting allocation from instruments
with longer maturities and higher PD to instruments
with shorter maturities and lower PD (without lowering
profitability). In this case, a portfolio starting with a high
proportion of short-maturity instruments has less room for
volatility reduction.

3.2 Case Study Using a Synthetic European Portfolio
This section presents backtesting results for the minimum
variance strategy applied to a synthetic European portfolio.
We create the benchmark portfolio using quarterly data
of public European firms in CreditEdge January 1, 2000–
December 31, 2017.To construct the initial portfolio, we
include all counterparties with liabilities exceeding $10
million USD, and assume one newly originated floating
rate term loan for each counterparty, with maturity
determined by a weighted average11 of one and seven years
(representing current and long-term liabilities), and spread
equal to the implied par spread. The reference rate is the
three-month LIBOR rate. We determine the probability of
default for each instrument using Moody’s Analytics EDF
credit measures, and we set loss given default at 50%.Once
originated, an instrument is held until maturity unless the
counterparty defaults or the counterparty drops out of the
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database. If the counterparty defaults, we use recovery for
funding during the following period. If the counterparty
leaves the database (without indication of default), we
assume the loan sold at face value with cash returned for
reinvestment. If an instrument matures, we assume a new
loan originates from the same counterparty with updated
maturity and spread information, if the counterparty
continues to exist in the database. Another source of newly
originated loans is the addition of new counterparties.
Whenever a new counterparty enters the database, we
assume a newly originated loan from that counterparty. We
assume both the benchmark and optimized portfolios
begin with the same initial composition, with holdings
of instruments proportion to the liability of their
counterparties. In any case, portfolio growth only comes
from free cash flow with no external cash infusions or
depletion. We calculate free cash flow during each quarter
as the sum of interest income, recovery from default, cash
from matured loans, and loans sold.For the benchmark
portfolio, free cash flow is reinvested proportionally to the
liability of the counterparties of the newly originated loans
(i.e., proportional to the available credit in the market). For
the optimized portfolio, we allocate free cash flow so that it
minimizes the overall portfolio ex-ante earnings volatility,
while maintaining the same level of expected earnings as
the benchmark portfolio during that quarter. We conduct
optimization at the country- and industry-level.Loss
allowance calculation under IFRS 9 is more complicated.
Under CECL for U.S. portfolios, loss allowance is always
calculated as lifetime expected loss, while under IFRS 9
for the European portfolio, loss allowance is calculated
as one-year or lifetime expected loss according to the
instruments’ stages. For our study, we use the following rule
for determining an instrument’s stage:12 We categorize an
instrument as Stage 2 if it satisfies either (1), the current PD
to maturity exceeds 130% of the origination PD to maturity,
and the absolute PD level to maturity exceeds 0.66%; or
(2), its PD level to maturity exceeds 2.5%.Figure 10 shows
the realized loss allowance for the two portfolios at the
beginning of each quarter 2000–2017. The loss allowance
of the optimized portfolio is always lower than that of the
benchmark portfolio. It is also less volatile. The level of loss
allowance increases for both portfolios during the periods
of the dot-com crisis, the financial crisis, and the European
debt crisis. While we see an increase in the loss allowance
for the benchmark portfolio during the stock market sell-off
during 2015–2016, the loss allowance for the optimized
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portfolio is not impacted.

Figure 11 shows the change in loss allowance for the
two portfolios. Similar to the case for U.S. portfolios, the
optimized portfolio shows much smaller volatility of
change in loss allowance at 0.11%, a 35% decrease from
the benchmark portfolio at 0.17%. This decrease, in turn,
translates to a 2.1% increase in equity value.

Figure 12 shows the realized default loss for the two
portfolios. As shown, default loss is significantly lower for
the optimized portfolio during the crisis period as well
as the post-crisis period. Volatility of default loss for the
benchmark portfolio is 0.44%, while the volatility for the
optimized portfolio is only 0.18%, a 59% decrease, implying
a 6.2% increase in equity value.
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Figures 13 and 14 compare the average PD to maturity
and average maturity between the two portfolios. Similar
to the case for U.S. portfolios under CECL, the optimized
portfolio favors safer instruments with generally lower PDs.
However, the differences between the maturities of the two
European portfolios under IFRS 9 are not as significant as
seen for the case under CECL in Figure 9. In fact, under IFRS
9, safe instruments with long maturities are very attractive,
because their incomes are higher due to longer maturities.
However, they exhibit sensitivity to credit migration roughly
equivalent to instruments with one-year remaining maturity
(i.e., allowance is calculated as the one-year expected loss).

Figure 15 calculates the notional-based proportion
of Stage 2 assets at each time point. As expected, the
optimized portfolio contains a smaller proportion of Stage
2 instruments, given their propensity to exhibit higher
earnings volatility. This difference is a primary driver for the
optimized portfolio’s large reduction in earnings volatility.
The difference in proportion of Stage 2 assets between the
two portfolios is largest during the post-crisis period. Worth
noting, there are a few notable periods where the optimized
portfolio has a larger proportion of Stage 2 instruments.
These occur primarily because the instruments’ changes of
staging after loan origination and the inability to change
loan holding amount after origination.

4. Summary
Our research shows how credit earnings volatility can
impact share price performance for financial institutions.
Results demonstrate that a 1.0% increase in credit earnings
volatility is associated with a 15.6 bps decrease in equity
value. When exploring earnings volatility components, we
find that a 1.0% increase in the volatility of change in loss
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allowance leads to a 6.0 bps decrease in equity value, while
a 1.0% increase in the volatility of net charge-offs plus writedowns leads to a 10.5 bps decrease in equity value. These
findings suggest that credit portfolio risk management
strategies can effectively reduce credit earnings volatility
without decreasing income, helping to increase shareholder
value. Studies show that earnings volatility can increase
significantly under CECL and IFRS 9, which makes this
research and conclusions very pertinent.
Our portfolio strategy minimizes ex-ante portfolio earnings
volatility while targeting expected income at the benchmark
level. We test the effectiveness of the strategy using both
U.S. and European portfolios. For the U.S. portfolios, we use
historical bank portfolio data from Moody’s CRD database
as benchmarks. We find that the optimized portfolios
constructed under the strategy can reduce the realized
earnings volatility by 32% on average. In addition, the
volatility of default loss and loss allowance are both much
smaller for the optimized portfolios. Specifically, the realized
volatility of default loss is reduced by 63%, and the realized
volatility of change in loss allowance is reduced by 67%,
suggesting an increase in equity value of 6.6% and 4.0%,
respectively. For the European portfolios, we construct the
benchmark portfolio using data from public European firms
in Moody’s CreditEdge database. The optimized portfolio
constructed under the portfolio strategy effectively reduces
the volatility of default loss and loss allowance by 59% and
35%, respectively, implying an increase of 6.2% and 2.1% in
equity value.
Our findings illustrate that these specific credit risk
management strategies add value, helping to achieve stable
performance. The value generated can be significant.

MOODY’S ANALYTICS

Earnings Volatility, Share Price Performance, and Portfolio Management

13

AUTHORS

Dr. Amnon Levy
Managing Director, Head of Portfolio and Balance Sheet Research
Dr. Amnon Levy heads the group responsible for research
development and quantitative services related to Moody’s Analytics
portfolio and balance sheet solutions.

MOODY’S ANALYTICS

Earnings Volatility, Share Price Performance, and Portfolio Management

14

ACKNOWLEDGEMENTS
We would like to thank Chris Crossen, Bill Huang, and Yiting Xu for their contributions to this paper.
REFERENCES
Levy, Amnon, Xuan Liang, Yanping Pan, Yashan Wang, Pierre Xuan, and Jing Zhang, “Measuring and Managing Credit Earnings Volatility of a
Loan Portfolio Under IFRS 9.” Moody’s Analytics white paper, 2017.Levy, Amnon and Jing Zhang, “Measuring and Managing the Impact of IFRS 9
and CECL Requirements on Dynamics in Allowance, Earnings, and Bank Capital.” Moody’s Analytics white paper, 2018.Rountree, Brian, James P.
Weston, and George Allayannis, "Do investors value smooth performance?" journal of Finance Economics, 90 (2008) 237-251.
1

Net interest income calculated as interest income minus interest expense.2 There may be some adjustment due to amended reports. For more

detailed information, please refer to "Consolidated Financial Statements for Holding Companies—FR Y-9C.”3 Rountree, Weston, and Allayannies
(2008) normalize earnings using number of outstanding shares (adjusted for stock splits) and, thus, use earnings per share to calculate earnings
volatility. Under their method, one firm with a smaller number of shares will have larger earnings volatility than another firm, even if the two
firms remain the same in all other aspects. In contrast, we expect our earnings volatility measure to reflect the healthiness of a bank’s portfolio
composition, or, in other words, the effectiveness of banks’ credit portfolio management. Therefore, we construct our normalized earnings in a
way that abstracts from the impact of the number of shares.4 The existing literature commonly uses a five-year rolling window (as in Rountree,
Weston, and Allayannies [2008]). Essentially, we want the rolling window to incorporate long enough earnings dynamics, so that the calculated
earnings volatility is meaningful, but not too long, so that the volatility constructed still reflects current/relevant information at each time point.
We use both a three-year and a five-year window, and results are not sensitive to the final time period used. For completeness, we report both
results (with results of the five-year rolling window reported in the alternative specifications).5 Some of the literature assumes perfect foresight
and, thus, uses future volatility. However, this assumption could be too strong to hold in reality.
6

The literature uses the market-to-book asset value ratio as a proxy for firm value. In this paper, we use market-to-book equity value as our

dependent variable, because we focus on the impact of earnings volatility on share price performance, rather than on firm value.7 For the
benchmark portfolios, we only include term loans and revolvers that have bank-provided coupon rates and probability of default values
generated by Moody’s RiskCalc™ (using firms’ financial statement information).
8

In cases where a sector’s total number of loans is not a multiple of 10, one segment of the sector has fewer than 10 loans.9 Due to

confidentiality, we cannot present times series results for individual banks. We can interpret aggregate results as those of one large portfolio
containing seven sub-portfolios optimized separately.
10

In the empirical section, default loss corresponds to net charge-offs plus write-downs.

11

The weight used for one year equals current liability over the sum of current and long-term liabilities.

12

Numbers calibrated based on historical data.

MOODY’S ANALYTICS

Earnings Volatility, Share Price Performance, and Portfolio Management

15

© 2018 Moody’s Corporation, Moody’s Investors Service, Inc., Moody’s Analytics, Inc. and/or their licensors and affiliates (collectively, “MOODY’S”). All rights
reserved.
CREDIT RATINGS ISSUED BY MOODY'S INVESTORS SERVICE, INC. AND ITS RATINGS AFFILIATES (“MIS”) ARE MOODY’S CURRENT OPINIONS OF THE RELATIVE FUTURE
CREDIT RISK OF ENTITIES, CREDIT COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES, AND MOODY’S PUBLICATIONS MAY INCLUDE MOODY’S CURRENT OPINIONS
OF THE RELATIVE FUTURE CREDIT RISK OF ENTITIES, CREDIT COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES. MOODY’S DEFINES CREDIT RISK AS THE RISK THAT
AN ENTITY MAY NOT MEET ITS CONTRACTUAL, FINANCIAL OBLIGATIONS AS THEY COME DUE AND ANY ESTIMATED FINANCIAL LOSS IN THE EVENT OF DEFAULT.
CREDIT RATINGS DO NOT ADDRESS ANY OTHER RISK, INCLUDING BUT NOT LIMITED TO: LIQUIDITY RISK, MARKET VALUE RISK, OR PRICE VOLATILITY. CREDIT
RATINGS AND MOODY’S OPINIONS INCLUDED IN MOODY’S PUBLICATIONS ARE NOT STATEMENTS OF CURRENT OR HISTORICAL FACT. MOODY’S PUBLICATIONS
MAY ALSO INCLUDE QUANTITATIVE MODEL-BASED ESTIMATES OF CREDIT RISK AND RELATED OPINIONS OR COMMENTARY PUBLISHED BY MOODY’S ANALYTICS,
INC. CREDIT RATINGS AND MOODY’S PUBLICATIONS DO NOT CONSTITUTE OR PROVIDE INVESTMENT OR FINANCIAL ADVICE, AND CREDIT RATINGS AND MOODY’S
PUBLICATIONS ARE NOT AND DO NOT PROVIDE RECOMMENDATIONS TO PURCHASE, SELL, OR HOLD PARTICULAR SECURITIES. NEITHER CREDIT RATINGS NOR
MOODY’S PUBLICATIONS COMMENT ON THE SUITABILITY OF AN INVESTMENT FOR ANY PARTICULAR INVESTOR. MOODY’S ISSUES ITS CREDIT RATINGS AND
PUBLISHES MOODY’S PUBLICATIONS WITH THE EXPECTATION AND UNDERSTANDING THAT EACH INVESTOR WILL, WITH DUE CARE, MAKE ITS OWN STUDY AND
EVALUATION OF EACH SECURITY THAT IS UNDER CONSIDERATION FOR PURCHASE, HOLDING, OR SALE.
MOODY’S CREDIT RATINGS AND MOODY’S PUBLICATIONS ARE NOT INTENDED FOR USE BY RETAIL INVESTORS AND IT WOULD BE RECKLESS AND INAPPROPRIATE
FOR RETAIL INVESTORS TO USE MOODY’S CREDIT RATINGS OR MOODY’S PUBLICATIONS WHEN MAKING AN INVESTMENT DECISION. IF IN DOUBT YOU SHOULD
CONTACT YOUR FINANCIAL OR OTHER PROFESSIONAL ADVISER.
ALL INFORMATION CONTAINED HEREIN IS PROTECTED BY LAW, INCLUDING BUT NOT LIMITED TO, COPYRIGHT LAW, AND NONE OF SUCH INFORMATION MAY
BE COPIED OR OTHERWISE REPRODUCED, REPACKAGED, FURTHER TRANSMITTED, TRANSFERRED, DISSEMINATED, REDISTRIBUTED OR RESOLD, OR STORED FOR
SUBSEQUENT USE FOR ANY SUCH PURPOSE, IN WHOLE OR IN PART, IN ANY FORM OR MANNER OR BY ANY MEANS WHATSOEVER, BY ANY PERSON WITHOUT
MOODY’S PRIOR WRITTEN CONSENT.
CREDIT RATINGS AND MOODY’S PUBLICATIONS ARE NOT INTENDED FOR USE BY ANY PERSON AS A BENCHMARK AS THAT TERM IS DEFINED FOR REGULATORY
PURPOSES AND MUST NOT BE USED IN ANY WAY THAT COULD RESULT IN THEM BEING CONSIDERED A BENCHMARK.
All information contained herein is obtained by MOODY’S from sources believed by it to be accurate and reliable. Because of the possibility of human or
mechanical error as well as other factors, however, all information contained herein is provided “AS IS” without warranty of any kind. MOODY'S adopts all necessary
measures so that the information it uses in assigning a credit rating is of sufficient quality and from sources MOODY'S considers to be reliable including, when
appropriate, independent third-party sources. However, MOODY’S is not an auditor and cannot in every instance independently verify or validate information
received in the rating process or in preparing the Moody’s publications.
To the extent permitted by law, MOODY’S and its directors, officers, employees, agents, representatives, licensors and suppliers disclaim liability to any person or
entity for any indirect, special, consequential, or incidental losses or damages whatsoever arising from or in connection with the information contained herein
or the use of or inability to use any such information, even if MOODY’S or any of its directors, officers, employees, agents, representatives, licensors or suppliers is
advised in advance of the possibility of such losses or damages, including but not limited to: (a) any loss of present or prospective profits or (b) any loss or damage
arising where the relevant financial instrument is not the subject of a particular credit rating assigned by MOODY’S.
To the extent permitted by law, MOODY’S and its directors, officers, employees, agents, representatives, licensors and suppliers disclaim liability for any direct or
compensatory losses or damages caused to any person or entity, including but not limited to by any negligence (but excluding fraud, willful misconduct or any
other type of liability that, for the avoidance of doubt, by law cannot be excluded) on the part of, or any contingency within or beyond the control of, MOODY’S or
any of its directors, officers, employees, agents, representatives, licensors or suppliers, arising from or in connection with the information contained herein or the
use of or inability to use any such information.
NO WARRANTY, EXPRESS OR IMPLIED, AS TO THE ACCURACY, TIMELINESS, COMPLETENESS, MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OF ANY
SUCH RATING OR OTHER OPINION OR INFORMATION IS GIVEN OR MADE BY MOODY’S IN ANY FORM OR MANNER WHATSOEVER.
Moody’s Investors Service, Inc., a wholly-owned credit rating agency subsidiary of Moody’s Corporation (“MCO”), hereby discloses that most issuers of debt
securities (including corporate and municipal bonds, debentures, notes and commercial paper) and preferred stock rated by Moody’s Investors Service, Inc. have,
prior to assignment of any rating, agreed to pay to Moody’s Investors Service, Inc. for appraisal and rating services rendered by it fees ranging from $1,500 to
approximately $2,500,000. MCO and MIS also maintain policies and procedures to address the independence of MIS’s ratings and rating processes. Information
regarding certain affiliations that may exist between directors of MCO and rated entities, and between entities who hold ratings from MIS and have also publicly
reported to the SEC an ownership interest in MCO of more than 5%, is posted annually at www.moodys.com under the heading “Investor Relations — Corporate
Governance — Director and Shareholder Affiliation Policy.”
Additional terms for Australia only: Any publication into Australia of this document is pursuant to the Australian Financial Services License of MOODY’S affiliate,
Moody’s Investors Service Pty Limited ABN 61 003 399 657AFSL 336969 and/or Moody’s Analytics Australia Pty Ltd ABN 94 105 136 972 AFSL 383569 (as
applicable). This document is intended to be provided only to “wholesale clients” within the meaning of section 761G of the Corporations Act 2001. By continuing
to access this document from within Australia, you represent to MOODY’S that you are, or are accessing the document as a representative of, a “wholesale client”
and that neither you nor the entity you represent will directly or indirectly disseminate this document or its contents to “retail clients” within the meaning of
section 761G of the Corporations Act 2001. MOODY’S credit rating is an opinion as to the creditworthiness of a debt obligation of the issuer, not on the equity
securities of the issuer or any form of security that is available to retail investors. It would be reckless and inappropriate for retail investors to use MOODY’S credit
ratings or publications when making an investment decision. If in doubt you should contact your financial or other professional adviser.
Additional terms for Japan only: Moody's Japan K.K. (“MJKK”) is a wholly-owned credit rating agency subsidiary of Moody's Group Japan G.K., which is whollyowned by Moody’s Overseas Holdings Inc., a wholly-owned subsidiary of MCO. Moody’s SF Japan K.K. (“MSFJ”) is a wholly-owned credit rating agency subsidiary
of MJKK. MSFJ is not a Nationally Recognized Statistical Rating Organization (“NRSRO”). Therefore, credit ratings assigned by MSFJ are Non-NRSRO Credit
Ratings. Non-NRSRO Credit Ratings are assigned by an entity that is not a NRSRO and, consequently, the rated obligation will not qualify for certain types of
treatment under U.S. laws. MJKK and MSFJ are credit rating agencies registered with the Japan Financial Services Agency and their registration numbers are FSA
Commissioner (Ratings) No. 2 and 3 respectively.
MJKK or MSFJ (as applicable) hereby disclose that most issuers of debt securities (including corporate and municipal bonds, debentures, notes and commercial
paper) and preferred stock rated by MJKK or MSFJ (as applicable) have, prior to assignment of any rating, agreed to pay to MJKK or MSFJ (as applicable) for appraisal
and rating services rendered by it fees ranging from JPY200,000 to approximately JPY350,000,000.
MJKK and MSFJ also maintain policies and procedures to address Japanese regulatory requirements.

