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Monitoring Complex
Financial Instruments
in Banks’ Balance
Sheets

Abstract

European banks have substantial investments in assets that are
measured without directly observable market prices (mark-to-
model). Financial disclosures of these value estimates lack
standardization and are hard to compare across banks. These
comparability concerns are concentrated in large European
banks that extensively rely on level 3 estimates with the most
unobservable inputs. Although the relevant balance sheet
positions only represent a small fraction of these large banks’
total assets (2.9%), their value equals a significantfraction of core
equity tier 1(48.9%). Incorrect valuationsthus have a potential to
impact financial stability. 85% of these bank assets are under
direct ECB supervision. Prudential regulation requires value
adjustments that are apt to shield capital against valuation risk.
Yet, stringent enforcement is critical for achieving this objective.

This document was provided by the Economic Governance
Support Unitattherequestofthe ECON Committee.
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EXECUTIVE SUMMARY

European banks have substantial investments in assets that are measured on a mark-to-model basis
without directly observable market prices. These assets represent 6.5% of total assets and 118.0% of
CET1 on average. However, the most significant share of these assets (more than 85%) is attributable
to level 2 fair values. These level 2 fair values rely on observable and verifiable inputs, e.g., market
interest ratesor credit spreads. Against this background,evidence suggeststhatinvestors perceive the
level 2 fair values as being as reliable as level 1 mark-to-market fair values. Comparability is a concern
for level 3 fair values and evidence shows that many banks are using theirdiscretionin estimating these
fair values opportunistically. Yet, the use of level 3 fair values is not widespread in the European banking
industry. For the median bank, the level 3 fair values represent 6.4% of CET1. Therefore, comparability
concerns are confined to a small subset of European banks that extensively rely on these level 3
estimates.

Internationalrulesrequire fairly extensive disclosures when banks are usinglevel 3 fair value estimates.
These disclosures include both qualitative information about the valuation models and quantitative
information about the inputs in these models. Compliance with disclosure rules is generally diverse.
For arepresentative sample of IFRS-adopting banksfrom Germany, we show that only about half of the
banks provide fully detailed disclosures in accordance with IFRS 13. Other banks refer to a lack of
materiality of their level 3 fair values and avoid a similar level of detail.

IFRS 13 does not prescribe a specific reporting template. Therefore, the reporting formats of our sample
banks vary widely. It becomes evident that banksare using differentvaluation modelsand, especially,
differentinputs into these models when estimatinglevel 3 fair values for the same class of instrument.
This divergence of estimation procedures reduces the comparability of level 3 fair values. The lack of
standardization in the disclosures also fails to provide users of financial statement information with the
opportunity to infer whether the different inputs are due to fundamental differences in the level 3
portfolios (and, thus, economically justified) or due to different assumptions and estimates in the
internal generationoflevel 3 fair values for highly similar assets.

Prudential regulation is taking the valuation risk inherent to banks’ use of unobservable inputs into
level 2 and level 3 fair values into account. Under the framework of the Basel Committee on Banking
Supervision, chapter CAP50 regulates the prudent valuation of assets measured at fair value and
requires prudential valuationadjustments. Specificadjustments have to be made for less liquid assets
and those for which marking-to-model is used (i.e., levels 2 and 3 according to the IFRS fair value
hierarchy). Standardizeddisclosure templates are embedded in banks’ Pillar 3 reports and make these
adjustmentstransparent and relatively easyto compare.

Level 2 and level 3 fair values play a minor role on the balance sheets of banks outside the ECB’s direct
supervision. Thisis for at least three reasons. First, many of these banks donot adoptIFRS at all. Second,
by definition, the magnitude of their portfolios is systematically smaller. Third, the relative fraction of
theirinvestmentsin assetsthatrequirealevel 2 or level 3 valuation also tendsto be lower. Publicdata
suggests that 84.5% of all level 2 and level 3 fair value estimates in the Eurozone are made by banks
thatare under direct ECB supervision.

8 PE733.727
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1. BANKS’ APPLICATION OF THE FAIRVALUE HIERARCHY

1.1. The Magnitude of InvestmentsinLevel 2 and Level 3 Assets

Under applicable accounting rules (International Financial Reporting Standard [IFRS] no. 9), banks have
to measure their financial instruments at fair value mainly in four instances. First, they are obliged to
apply fair value accounting to all instruments that are held for trading. By default, this category
comprises allfinancial derivatives that are not designated as part of a hedge relationship. Changes in
these fair values are always reported in profit or loss (P&L). Second, they are also obliged to measure
their equity investments at fair value, with value changes being shown in either P&L or other
comprehensive income (OCI). Third, fair value measurement is required for all complex debt
instruments that do not solely yield payments of principal or interest (e.g., because of embedded
derivatives). These fair value changesalso gothrough P&L. Fourth, banks have therightto use fair value
as the measurement base for allother assets and liabilities if this choice reduces potential accounting
mismatches (e.g., a credit derivative that is used as a hedging instrument for a specific loan portfolio
can be measured at fair value).

When applying fair value accounting, banks have to estimate values in accordance with IFRS no. 13.
The estimation follows a fair value hierarchy with three different levels (see Box 1 for the exact
definition of these levels). Whenever available, banks are required to use quoted prices from active
markets (level 1). These level 1 fair values are most relevant for many instruments held from banks’
trading books. Historically, approximately 55% of all fair values on bank balance sheets areattributable
tolevel 1 (Beckeretal.,, 2021, section 4.3).Banks are only allowed to use other, less verifiable input for
their fair value estimation if thereis no active market for the asset or liability. These inputs come from
other observable market prices (level 2), e.g., for similar instruments on other markets and, to a lesser
extent, from valuation models thatarerelying oninternal management estimatesonly (level 3). These
latter level 3 fair values represent afairly low share of all fair value positions on banks’ balance sheets
(in most years lessthan 10%, see Becker et al., 2021, section 4.3).

Despite this background of uniform accounting rules, there is substantial heterogeneity in banks’
reporting practice thatthe aggregate numberstend to conceal. The variation comes from two different
sources. First, banks differ in their business models. The use of fair values is mostpronouncedin banks
with large trading portfoliosand significantinvestmentsin complexbanking book products otherthan
standard loans. Second, banks make different use of the accounting choices for financial instruments
in the banking book. While they tend to use the fair value optionfor a fairly small fraction of assets only
(approximately 3% of assets; see Fiechter andNovotny-Farkas, 2017), some banks are using the option
extensively for almosttheir entire loan portfolio (Beckeret al., 2021). The heterogeneous application of
fair value accounting results in substantial variation in the levels of fair value estimates across banks.
Table 1 summarizes the distribution of fair value levels for a sample of European banks.

PE 733.727 9
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Box 1: The definition of the fair value hierarchy

When using fair values for accounting valuation, international accounting standards require
banks to disclose their use of the three different levels of fair value measurement (the ‘fair value

hierarchy’). IFRS 13 provides the definition of the threelevels:

Level 1 (“mark-to-market”): Level 1inputs are quoted prices in active marketsfor identical assets
or liabilities that the entity can access at the measurement date. A quoted price in such an active
market shall be used without adjustment to measure fair value wheneveravailable.

Level 2 (“mark-to-model”): Level 2 inputs are inputs other than quoted prices included within
Level 1 that are observable for the asset or liability, either directly or indirectly. Examples are
quoted prices for similar assets orliabilities in active markets, quoted prices for identical or similar
assets or liabilities in inactive markets, other observable market rates such as interest rates or
credit spreads.

Level 3 (“mark-to-model”): Level 3 inputs are unobservable inputs for the asset or liability.
Unobservable inputs shall be used in situations in which there is little, if any, market activity for
the asset or liability. The fair value measurement objective remains the same, i.e., an exit price
from the perspective of the market participant that holds the asset orowes the liability. Therefore,
unobservable inputs shall reflect the assumptions that market participants would use when
pricing the asset or liability, including assumptionsaboutrisk.

Source: International Accounting Standards Board, IFRS 13.

Table 1 presents the descriptive statistics for this analysis. We examine a comprehensive sample of 251
banks from the Eurozone over the time period from 2015 to 2021. The sample includes banks of
different size (with total assets ranging from €41m at the first percentile to €1,326,235m at the 99"
percentile, and CET1 ranging from €6m to €52,376m) and from all Eurozone countries. On average,
level 2 and level 3 assets make up 44.9% of these banks’ fair values. This fraction is equivalent to 6.5%
of totalassetsand 118.0% of CET1. These fractions are somewhat lower than the onesreported by the
ECB', mainly because our sample includes more smaller banks where fair values play a less significant
role. The data underscores that level 2 fair values, for which verifiable market input must exist,
dominate the observed magnitudes. Theleast verifiable level 3 fair values alone only represent a minor
share of totalassets(1.2%)and CET1 (18.2%).

It also becomes evident that reporting practice is very diverse and that a few banks that heavily rely on
level 3 fair values are driving the average values upwards. At the 25" percentile, the banksin oursample
report an insignificant magnitude of level 3 fair values (0.1% of total assets and 1.5% of CET1). At the
median, the ratios are 0.4% for total assets and 6.4% for CET1. Even at the 75" percentile, there is a
modest use of level 3 fair values (1.1% of total assets and 18.9% of CET1). It is only for about 10% of the
banks above the 90" percentile —i.e. the largestinstitutionsin our sample - thatthe magnitude of level
3 fair values comprises a significant fraction of total assets and, thus, a critical portion of CET1 (up to
198.7% at the 99" percentile). These differences are not necessarily the outcome of inconsistent
enforcement or auditing of accounting standards, they rather arise from the fundamental differences
in business modelsand the application of permissible accounting choices.

' The ECB Supervision Newsletter from May 2021 reports a ratio of 518% for CET1. See
https://www.bankingsupervision.europa.eu/press/publications/newsletter/2021/html/ssm.nl1210519_5.en.html.
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Table 1: Level 2 and Level 3 Fair Value Measurement by Eurozone banks

Total Assets

. 57,624 2,171 41 545 16,051 76,514 1,326,235
(in€m)
CET1 (in€m) 2,922 180 6 52 1,263 5,798 52,376
Level3/

. 11.2% 3.0% 0.0% 0.7% 11.2% 33.4% 97.4%
Total Fair Value
Levell2 N 5/ 44.9% 40.1% 0.6% 17.7% 70.8% 91.1% 100.0%
Total Fair Value
Level3/

1.2% 0.4% 0.0% 0.1% 1.1% 2.9% 18.4%

Total Assets
OB 6.5% 4.0% 0.0% 1.5% 88%  153%  38.7%
Total Assets
Level3/
CET1 18.2% 6.4% 0.0% 1.2% 18.9% 48.9% 198.7%
I(':et_\ﬁl 2l 118.0% 58.9% 0.3% 23.5% 125.7% 296.0% 825.2%

Source: S&P Capital 1Q Pro.The table presents statistics for 251 IFRS-reporting banks from Eurozone countries. All data
represent average values for financial years from 2015 to 2021.

In addition to the aggregate average over all periods, Figure 1 presents a time-series graph of the
magnitude of banks’ level 2 and 3 fair values with separatetrends for banks underthe direct supervision
of the European Central Bank (ECB) and under national supervision. Figure 2 is presenting the same
time series for level 3 fair values only. If anything, the trend is declining until 2021 and there is no
indication that the use of level 2 and 3 fair values is becoming more widespreadin recent years (and
especially not after the adoption of IFRS 9in 2018).

PE 733.727 11
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Figure 1: Time Series of Level 2 and Level 3 Fair Values (2015-2021)
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Source: S&P Capital 1Q Pro. The table presents statistics for 251 IFRS-reporting banks from Eurozone countries. The graph
shows the average share of level 2 pluslevel 3 assets in banks' total assets for financial years from 2015 to 2021.The blue line
describes banks under direct supervision of the ECB. The orange line describes banks under the supervision of national
competent authorities.

Figure 2: Time Series of Level 3 Fair Values (2015-2021)

Level 3 / Total Assets (Mean)
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Source: S&P Capital 1Q Pro. The table presents statistics for 251 IFRS-reporting banks from Eurozone countries. The graph
shows the average share of level 3 assets in banks’ total assets for financial years from 2015 to 2021.The blue line describes
banks under direct supervision of the ECB. The orange line describes banks under the supervision of national competent
authorities.
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1.2. Evidence on the Market Perception and Comparability of Level 2
and Level 3 Assets

While the enormous differencesin the reported magnitude of level 2 andlevel 3 fair values across banks
cannot beinterpreted as reporting opportunismand, thus, a lack of comparability, there is a growing
stream of academic studies examining market reactions to banks’ presentation of level 2 and level 3
fair values. The market reactions will at least indirectly reveal the market perception of the
comparability of the reported values. The literature can be classified in three different streams.

First, several studies examinethe valuerelevance of level 2 and level 3 fair values on the balance sheset,
i.e., the relationship between these book values and the market pricing of the bank’s shares. The
evidenceis relatively robust and indicates that (i) thereis hardly any valuation discount for level 2 fair
values (comparedwith level 1 mark-to-market values), butthat(ii) investors discount the reported level
3 fair values by approximately 30-40% (Song et al., 2010; Goh et al., 2015; Chung et al., 2017). The
discount is particularly pronounced if the underlying asset is opaque, such as mortgage-backed
securities (Huizinga and Laeven, 2010). Further results suggest that investors do not use level 3 fair
value gainsin the pricing of bankshares (Goh et al., 2015) and that the price discount forlevel 3 assets
isaccompanied by a higher cost of capital for the institution (Riedland Serafeim,2011). Taken together,
this evidence suggests thatinvestorsview level 2 fair values as comparable with fully observable level
1 estimates. The uncertainty about asset valuesis really confined to level 3 fair values.

Second, studies like Black et al. (2022) directly examine the comparability of fair value estimates by
assessing the correlations of fair value gainsand losses between banks with similar fair value portfolios.
Theidea is that banks with similar characteristics of their asset portfolios should report similar gains or
losses when estimating their fair values. The results show that the correlation is lowest if banks have
the highest share of level 3 fair value estimates (and especially investments in opaque mortgage-
backed securities). The result is largely consistent with the discount that investors are considering in
their pricing of level 3 assets.

Third, there are cross-sectional differencesin management’s opportunistic use of valuationdiscretion.
One stream of literature studies manager incentives and bank characteristics that help explain the
reliability of level 3 fair value estimates. For example, Hanley et al. (2018) use security-level disclosures
by insurance companies to benchmark the level 3 fair value estimates of a security with the industry-
wide consensus estimate for this same security. The results suggest that typical reporting incentives
like potential capital shortfalls help explain upward biases in managers’ level 3 estimates. Hodderet al.
(2010) find similar results for the very specific setting of fair value estimates for employeestock options.
This literature suggests that the valuation risk tends to be highest in ailing banks that have the
strongestincentivesto appear financially healthier than they are.

We note that most of this evidence comes fromdata for US banks andthe US capital market. However,
accounting research has shown that, at least for the banking sector, these findings on the capital
market perception of bank investments can plausibly be generalized to the European environment
(e.g.,Becker etal., 2021; Fiechter and Novotny-Farkas, 2017).

PE 733.727 13
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2. BANKDISCLOSURES OF LEVEL 2 AND LEVEL 3 FINANCIAL
INSTRUMENTS

2.1. Disclosure Regulation

International accounting rules require very specific disclosures for level 2 and level 3 fair values. IFRS
no. 13 (“Fair Value Measurement”) includes most of theserequirements, which we summarize in Box 2.

Most of these disclosurerules relate to the use of level 3 fair values because information asymmetries
are most pronounced for the valuation processes and valuation inputs that underlie these
measurements. However, prior literature has also documented that the compliance of international
banks with disclosure rules is very diverse, and especially so when it comes to disclosures about fair
values (Bischof et al., 2022). Therefore, we will present evidence on the compliance of European banks
with the disclosure requirements for level 3 fair values (section 2.2.). IFRS 13 also lacks standardized
reporting templates and more detailed guidance on how to organize the disclosures of level 3 fair
values on an instrument-by-instrument basis. Therefore, even if enforcement and compliance with the
disclosure rules was perfect, a fairly high diversity of reporting formats would persistand be consistent
with the disclosure standard. We assess the diversity of the resulting reporting practices and its
implications for the comparability of level 3 disclosures across banks (section2.3.).

14 PE733.727
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Box 2: Disclosure requirements for Level 2 and Level 3 financial instruments

IFRS 13 requires additional disclosureswhen banksare employing level 2 or level 3 fair values.

In particular, banksshalldisclose information “that helps users of its financial statements assess
both of the following:

(a) for assets and liabilities that are measured at fair value(...), the valuation techniques
and inputs used to develop thosemeasurements.

(b) for recurring fair value measurements using significantunobservable inputs (Level 3),
the effect of the measurementson profit or lossor othercomprehensive income for the
period.” (paragraph 91)

Therequired disclosuresare supposed to describe (paragraph 93)

e the level of the fair value hierarchy within which the fair value measurements are
categorized (Level 1,2 0or 3),

e for fair value measurements categorized within Level 2 and Level 3 of the fair value
hierarchy, a descriptionof the valuation technique(s) and theinputsused in the fair value
measurement, changes in that valuation technique, and the reason(s) for making the
change.

In addition, banks have to provide specific disclosures only for those fair value measurements
categorized within level 3 (paragraph93):

e quantitative information about the significant unobservable inputs usedin the fair value
measurement, and, for recurring fair value measures, a reconciliation from the opening
balances to the closing balances,

e theamountincludedin profit orloss that is attributable tothe change in unrealized gains
orlosses,

e adescription of the valuation processesused by the entity,

e a narrative description of the sensitivity of the fair value measurement to changes in
unobservable inputs if a change in those inputs to a different amount might result in a
significantly higher or lower fair value measurement,

o theeffect of potential changesin unobservable inputs,

the highest and best use of the asset if that use differs fromits current use.

Source: International Accounting Standards Board, IFRS 13.

2.2. Compliancewith Disclosure Requirements

To examine the compliance with the disclosure requirements for level 3 fair values, we collect the
financial reports of a representative sample of 22 IFRS-adopting banks from Germany. We
systematically screen their financial statements for the years 2017, 2019, and 2021 to identify all
disclosures related to level 3 fair values. Foreach report, we document whether the disclosures on level
3 fair values include informationon (i) the valuation technique used foreach asset or liability measured
at level 3, (ii) the main observable and unobservable inputsinto the valuation models, and (iii) the
quantitative ranges of these parameters. This self-constructed disclosure score summarizes the key

PE 733.727 15
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requirements from IFRS 13, para. 93. In Table 2 below, we provide an overview of the sample banks
includedin our analysis. For each institute we report the level 2 and 3 fair values as a ratio of total fair
values.

Table 2: Sample of 22 IFRS-adopting banks from Germany to examine the compliance with
the disclosure requirements for level 3 fair values

Total Assets Level 2 Fair Values Level3 Fair Values
(in €bn) / Total Fair Values / TotalFair Values
Deutsche Bank 1,323,993 81.4% 4.8%
DZ Bank 627,273 46.6% 11.3%
KfW Group 550,962 7.1% 87.3%
Commerzbank 473,044 66.9% 4.4%
UniCredit Bank 312,112 63.0% 2.1%
LBBW 282,344 54.1% 38.9%
Bayerische Landesbank 266,554 10.3% 84.2%
Helaba 212,341 52.7% 4.3%
Deutsche Kreditbank 134,946 3.9% 93.3%
NordLB 114,663 16.7% 75.4%
DekaBank 88,865 43.6% 38.5%
Bausparkasse Schwaebisch Hall 85,371 0.0% 0.2%
Wuestenrot &
Wuerttembergische 75,213 92.0% 6.6%
Volkswagen Bank 67,253 0.9% 74.8%
Deutsche Pfandbriefbank 58,402 62.5% 10.9%
Aareal Bank 48,728 27.7% 11.0%
Hamburg Commercial Bank 30,271 34.8% 58.8%
Comdirect Bank AG 29,759 98.1% 0.8%
HSBC Trinkaus &Burkhardt 29,467 83.6% 0.2%
Investitionsbank Berlin 19,485 35.4% 64.4%
ProCredit 8,216 25.2% 73.4%
ODDO BHF 7,110 2.5% 52.9%

Source: Financial statements of the respective bank for the years 2017,2019,and 2021.

Consistent with the general evidence on the disclosure compliance of European banks, compliance
with thelevel 3 requirements is also mixed. We present our main finding in Figure 3. We observe that
54.5% of our sample banks provide detailed disclosures with comprehensive information about all
three elements of the disclosure score.40.9% of our sample banks only provide partial disclosures. Most
of these banks fail to present any quantitative information about the valuation inputs and are rather
unspecificin the description of these inputs. One bank (4.5%) explicitly chooses to only disclose more
detailed level 3 information for a limited subset of their instruments. They argue that their valuation
models do not provide a sufficient basis for level 3 estimates of the largest partof their loan portfolio.?
The graph presents the distribution for the year 2021. The disclosure practice remains remarkably

2 They measure these loans atamortized cost on balance sheet and income statement. Therefore, the information on the fair value

hierarchy is not relevant to assess the sensitivity of the bank’s equity to the valuation risk of level 3 estimates.
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stable over the 5-year sample period and the evidence for 2017 and 2019 looks highly similar. The
partial disclosures are not necessarily non-compliant with IFRS reporting requirements which provide
significant scope of interpretation. The large fraction of less than full disclosures arisesfromthe lack of
standardization of reporting templates and materiality thresholds. This shortcoming impedes the
emergence of uniform disclosure practicesand makes strict enforcementimpossible.

Figure 3: Disclosures of Level 3 Fair Values (2021)

4.5%

m Full Disclosure of Level 3
Valuation Techniques, Inputs,
and Quantitative Ranges

= Partial Disclosure of Level 3
Information

Limited Disclosure of Level 3
Information

Source: Own research. The figure presents statistics for 22 IFRS-reporting banks from Germany and describes the reporting of
Level 3 fair values in the 2021 financial statements. The graph distinguishes between banks that provide all required
disclosures of (i) the valuation techniques, (ii) the main observable and unobservable valuation inputs, and (iii)the quantitative
ranges of these inputs, banks that only provide partial disclosures and banks that do not provide any of these disclosures.

2.3. Heterogeneityin Disclosure Practice

For those banks that provide detailed disclosures, we are able to further assess the disclosure content
and judge the overall comparability of disclosures on level 3 fair value estimates. We classify the
disclosuresinto 17 categories for different financialinstruments. Many instruments are highly specific
(e.g., ship finance loans) and only presented by very few banks. We focus our analysis on the three
instruments that are most widely used by our sample banks: equity derivatives, interestrate
derivatives, and credit derivatives. Even for these instruments, we can only identify information in
50.0% of the reports with detailed disclosures. It is unclear whether the remaining banks do not use
these instruments (which appears highly implausible), do not use level 3 estimates (which would
require the availability of level 2 or level 1 input), or intentionally choose to withhold the information
because they view these investments as immaterial. This initial finding points to issues with the
comparability of level 3 disclosures.

The comparability concerns become more severe when we look into the detailed disclosures that are
available.Figure 4 presents the findings for equity derivatives. The graphs show the fraction of banks
that use the respective valuation models (left-hand bars) and the respective valuation inputs (right-
hand bars) in their estimation of level 3 fair values forequity derivatives. The blue (orange) bars present
the statistics for financial year 2021 (2017). Most of the disclosing banks (100% in 2021) use option
pricing models, few banks also use Discounted Cash Flow (DCF) models. The input is more diverse. 50%
or more of the disclosing banks report that they are using share price volatility and correlations as
inputs. Other inputs include index volatilities, internal rates of return, forward rates, or accounting
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performance indicators. However, less than 40% of the disclosing banks report the use of any of the
latter inputs.

Figure 4: Disclosures of Level 3 Information on Investmentsin Equity Derivatives

Disclosed Valuation Models Disclosed Valuation Inputs

100% 100%

80% 80%

60%

40%
|
_ 1 n_Sn H

Share Price  Share Price Index Internal Rate  Forward Accounting
Option Pricing DCF Models Volatility Correlation Volatility of Return Rates Performance

60%

40%

20%

0%

m2021 m2017 m2021 m2017

Source: Own research. The figure presents statistics for 22 IFRS-reporting banks from Germany and describes the reporting of
equity derivatives that are classified on level 3 of the IFRS 13 fair value hierarchy. 6 of the 22 provide the disclosures for equity
derivatives. The left-hand graph presents the disclosed valuation models used for the estimation of level 3 fair values in
financial years 2017 and 2021.The right-hand graph presents the disclosed parameters used in the implementation of these

models in financial years 2017 and 2021.

Figure 5 presents the findings for interest-rate derivatives. The graphsshow the fraction of banks that
use the respective valuation models (left-hand bars) and the respective valuation inputs (right-hand
bars) in their estimation of level 3 fair values for interest-rate derivatives. The blue (orange) bars present
the statistics for financial year 2021 (2017). Similar to equity derivatives, all disclosing banks (100% in
2021 and 2017) use option pricing models, more than 50% of the disclosing banks also use DCF models.
Theinputis again highly diverse. 50% or moreof the disclosingbanksreport that they useinterest rate
volatilities and correlations as inputs. Other inputs include swap rates, prepayment rates, inflation
volatilities, default rates, or mean reversion factors. Again, only 40% or less of the disclosing banks
reportthe use ofany of the latter inputs.
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Figure 5: Disclosures of Level 3 Information on Investmentsin Interest-Rate Derivatives

Disclosed Valuation Models Disclosed Valuation Inputs
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Source: Own research. The figure presents statistics for 22 IFRS-reporting banks from Germany and describes the reporting of
interest-rate derivatives that are classified on level 3 of the IFRS 13 fair value hierarchy. 6 of the 22 banks provide the
disclosures for interest-rate derivatives. The left-hand graph presentsthe disclosed valuation models used for the estimation
of level 3 fair values in financial years 2017 and 2021.The right-hand graph presents the disclosed parameters used in the
implementation of these models in financial years 2017 and 2021.

Figure 6 presents the findingsfor credit derivatives.The graphs show the fraction of banks that use the
respective valuation models (left-hand bars) and the respective valuation inputs (right-hand bars) in
their estimation of level 3 fair values for credit derivatives. The blue (orange) bars present the statistics
for financialyear 2021 (2017). The valuation models vary more widely than for equity and interestrate
derivatives, with mostof the disclosing banks (approximately 80% in 2021 and 2017) using DCF models.
Other models that banks includein their lists are third-party estimates, option pricing models, Gaussian
Copula models, hazard rate models, or total return swap models. The inputinto these models is even
more diverse.50% or more of the disclosingbanksreportthattheyare using creditspreadsand default
rates as inputs. Other inputs include credit correlation, expected cash flows, collateral rates, recovery
rates, liquidity spreads, or prepaymentrates. Only 40% or less of the disclosing banks report the use of
any oftheseinputs.

Figure 6: Disclosures of Level 3 Information on Investmentsin Credit Derivatives

Disclosed Valuation Models Disclosed Valuation Inputs
100% 100%
80% 80%
60% 60%
0
40% 40%
20%
IRIh il -
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DCF Model Th'“_j'P‘"tV __Op“o” Gaussian  Hazard Rate Total Return CreditSpreadDefaultRates  Credit  Ewpected  Collateral  Recovery  Liquidity  Prepayment
Estimate  Pricing Model Copula Model Model Swap Model Correlation  Cashflow Rate Rate spread Rate
w2021 m2017 w2021 m2017

Source: Own research. The figure presents statistics for 22 IFRS-reporting banks from Germany and describes the reporting of
credit derivatives that are classified on level 3 of the IFRS 13 fair value hierarchy.6 of the 22 banks provide the disclosures for
credit derivatives. The left-hand graph presents the disclosed valuation models used for the estimation of level 3 fair valuesin
financial years 2017 and 2021.The right-hand graph presents the disclosed parameters used in the implementation of these
models in financial years 2017 and 2021.

Overall, the evidence suggests that it is extremely difficult, if notimpossible to compare the precision
and reliability of banks’ level 3 estimates on the grounds of the disclosures that banks provide in
accordance with IFRS 13. First, many banks simply do not provide sufficientinformation in their level 3
disclosures and do not present the valuation models and the valuation input on an instrument-by-
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instrument basis. For some of these non-disclosing banks, the immateriality of their level 3 estimates
will be a valid explanation; others may not fully comply with the rules in the absence of strict
enforcement. Second, the disclosures of the compliant banks reveal a large divergence of valuation
procedures and, especially, valuation inputs. Our analyses of the level 3 disclosures for derivatives
documents that banks use different methods and different inputs when estimating level 3 fair values
for the same class of instruments. The use of different valuation inputs can be well justified (e.g.,
because of differences in data availability), but it reduces the comparability of the estimates.

The quantitative information about the valuation inputs that banksreportin accordance with IFRS 13
frequently includes value ranges for the unobservable parameters. While comparability can generally
benefit from such aninformation, the disclosure practice falls short of this objective. The value ranges
for many unobservable inputs are extremely wide, without any additional information about the
underlying distribution of the inputs in use. Therefore, an interbank comparison becomes almost
meaningless. For example, one bank is reporting that its credit spread estimates in the DCF valuation
of their credit derivatives range from 13 to 800 basis points, while a second bank is reporting a range
forthe sameinputand thesamevaluation purpose from 30to 500 basis points. Additional information
would be necessary for investorsto understand whether the significant variationin these rangesis due
to fundamental differences in the underlying derivative portfolio (and would thus be economically
justified) or whether the variation points to different assumptions in value estimates for a largely
identical portfolio.

3. FAIRVALUE RISKS AND BANKS’ CAPITAL REQUIREMENTS

Bank regulationhas introducedthe principle of a prudent valuationof financial instruments.The Basel
framework addressesvaluation risks in Chapter CAP50 “Prudent Valuation Guidance”.Consistent with
financial reporting standards such as IFRS 13, the chapter distinguishes between mark-to-market fair
values (i.e., the equivalent to level 1 fair values under the IFRS fair value hierarchy) and mark-to-model
fair values (i.e., the equivalent to level 2 and level 3 fair values under IFRS hierarchy). These rules
primarily affect institutions applying IFRS, because they rely more frequently on fair value
measurement. However, formally speaking, the application of prudent valuation is irrespective of the
applied accounting standards. Therefore, the principles are also binding for institutions applying
national accounting standards (local GAAP).

Inthe euro area, the conceptof prudent valuation is incorporated in CRR articles 34 and 105 and, in line
with the Baselframework, requiresbanksto conduct a prudentvaluation of allassets measuredat fair
value when computing their regulatory capital. If the prudent value is lower than the carrying amount
(i.e., thefair value on the IFRS balance sheet), the Common Equity Tier 1 capital has to be reduced by
the fullamount of the difference (on these prudentialfilters see also Troger (2022).

Box 3 provides an excerpt from the valuation adjustments mandated by CAP50. These requirements
are particularly pronounced when the asset is less liquid and its valuation risk is greatest. In these
instances, banks have to make downward adjustments that specifically incorporate the model risk in
level 2 and level 3 fair value estimates. Model risk, under these rules, considers both the risk of using
possibly incorrect valuation methods and of using possibly incorrect valuation inputs (“calibration
parameters”).

Effective rules are thus in place that can provide an additional capital buffer and shield prudential
capitalagainst theriskof valuation overstatements when level 2 and level 3 fair values areused onIFRS
financial statements. It is the responsibility of bank supervisors (both the ECB and the NCAs) to strictly
enforce these prudential filters and care for adequate valuation adjustments and capital deductions.
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Enforcement could be a critical issue if on-site supervisors cannot access internal assumptions that
could be benchmarked against the respective assumptions of other banks thatvalue a quasi-identical
asset.

Disclosure requirements accompany the prudent valuation guidance. Banks’ supervisory Pillar 3
reports are supposed to include a template that systematically reports the valuation adjustments for
different classes of instruments (equity, interest rates, foreign exchange, credit, commodities) in the
banking as wellas the trading book. The standardization of these disclosures goes beyond the level of
detail that banks have to report underIFRS and could serve as a role modelfor the standardization of
the disclosures aboutthe valuation inputs per se.

Box 3: Prudential Valuation Adjustments under the Basel Framework

Valuation adjustments

CAP50.9: “As part of their procedures for marking to market, banks must establish and maintain
procedures for considering valuation adjustments. Supervisory authorities expect banks using
third-party valuations to consider whether valuation adjustments are necessary. Such
considerationsare also necessary when marking to model.”

CAP 50.10: “Supervisory authorities expect the following valuation adjustments/reserves to be
formally considered at a minimum: unearned credit spreads, close-out costs, operational risks,
early termination, investing and funding costs, and future administrative costs and, where
appropriate, model risk.”

CAP 50.11: “Banks must establish and maintain procedures for judging the necessity of and
calculating an adjustment to the current valuation of less liquid positions for regulatory capital
purposes. Thisadjustment may be in addition to any changes to thevalue of the position required
for financial reporting purposesand should be designed to reflect theiilliquidity of the position.
Supervisory authorities expect banks to consider the need for an adjustment to a position’s
valuation to reflect currentilliquidity whether the position is marked to market using market
prices or observable inputs, third-party valuations or marked to model.”

CAP 50.13: “For complex products including, but not limited to, securitisation exposures and n-
th-to-default credit derivatives, banks must explicitly assess the need for valuation adjustments
to reflect two forms of model risk: the model risk associated with using a possibly incorrect

valuation methodology; and the risk associated with using unobservable (and possibly
incorrect) calibration parameters in the valuation model.

CAP 50.14: “The adjustment to the current valuation of less liquid positions ... must impact Tier 1
regulatory capital and may exceed those valuation adjustments made under financial
reporting standards.”

Source: Basel Committee for Banking Supervision, Basel Framework, Chapter CAP50.
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4. LEVEL 2 AND LEVEL 3 INSTRUMENTS OUTSIDETHE ECB’S
DIRECT SUPERVISION

Banks' use oflevel 2and level 3 instruments is much more limited at less significant banks than it is for
significant banks under direct ECB supervision. First,level 2and level 3 fair value estimates only play a
prominent role in IFRS reporting and much less so in the local GAAP of the euro area countries. The
fraction of the less significantinstitutionsthatare required to adopt IFRS is significantly lower than that
of the significant institutions. Accordingto Bureau van Dijk BankFocus data forfinancial year 2020, only
29.1% of all euro area banksadopted IFRS, whereas the fraction is above 90% for significant institutions
under direct ECB supervision.? A large part of those banks that adopt local GAAP are not exposed to
any valuation risk from level 2 and level 3 fair values at all. Second, by definition, the less significant
banks are systematically smaller in size. Thus, themagnitude of their level 2 and level 3 portfolios is also
smaller. Third, as we have shown in Section 1, the fraction of level 2 and level 3 assets held by the
smaller banks is also lower than that of the largest banks.

In absolute terms, we use Bureau van Dijk BankFocus to benchmark the aggregate book value of level
2 and level 3 fair values estimated by the 110 significant institutions within the Single Supervisory
Mechanism (SSM) against the aggregate book value of these fair values estimated by all other
institutions.The data is consistentwith our reasoningabove andshowsthat the aggregate level 2 and
level 3 fair values estimated by financial institutions outside the ECB’s direct supervisionmake up 184%
(i.e., less than onefifth) of the aggregate fair values estimated by banks underdirect ECB supervision.
Put differently, 84.5% of all level 2 and level 3 estimates by euro area banks are under direct ECB
supervision.

®  Note that the fraction also varies substantially across countries. For example, only 2.6% of banks in Germany, but 81.5% of banks in
Spain are listed as IFRS adopters in financial year 2020.

22 PE733.727



Monitoring complex financial instruments in banks’ balance sheets

5. QUESTIONS

Could bank supervision distinguish more clearly between level 2 and level 3 fair values, consistent with
the fair value hierarchy from financial reporting standards such as IFRS, or are all mark-to-model fair
values assessed in a uniform way?

How could a standardized disclosure template for the reporting of quantitative information about
valuation models and valuation inputson an instrument-by-instrumentbasis be designed and should
such a template rather be embedded in the supervisory Pillar 3 reporting or the IFRS financial
statements?

How does onsite supervisory practice ensure theaccess to the criticalinternal inputsinto the valuation
models and allmajor assumptionsabout unobservable parameters in a way that a consistent valuation
of quasi-identical instruments can be enforced acrossbanks?
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ANNEX: DIS30 DISCLOSURETEMPLATE FOR BANKS’ PVAS

Template PV1: Prudent valuation adjustments (PVAs)

Purpose: Provide a breakdown of the constituent elements of a bank's PVAs according to the requirements
of CAP50, taking into account the guidance set out in Supenvisory guidonce for assessing banks' financial
instrument fair volue proctices, April 2009 (in particular Principle 10).

Scope of application: The template is mandatory for all banks which record PVAs.

Content: PVAs for all assets measured at fair value [marked to market or marked to model) and for which
PVAs are required. Assets can be non-derivative or derivative instruments.

Frequency: Annual.

Format: Fixed. The row number cannot be altered. Rows which are not applicable to the reporting bank
should be filled with "0" and the reason why they are not applicable should be explained in the
accompanying narrative. Supervisors have the discretion to tailor the format of the template to reflect the
implementation of PVA in their jurisdictions.

Accompanying narrative: Banks are expected to supplement the template with a narrative commentary to
explain any significant changes over the reporting period and the key drivers of such changes. In particular,
banks are expected to detail "Other adjustments", where significant, and to define them when they are not
listed in the Basel framework. Banks are also expected to explain the types of financial instruments for
which the highest amounts of PVAs are observed.
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Definitions and instructions

Row
Explanation
number

Cioseout cost: PVAs required to take accoun: of the valuation uncertainty to adjust for the fact that
3 the position level valuations calculated do not reflect an exit price for the position or portfolio (for
example, where such valuations are calibrated to a8 mid-market price).

Concentration: PVAs over and above market price and closeout costs that would be required to get
o0 a prudent exit price for positions that are larger than the size of positions for which the valuation
4 has been calculated (ie cases where the aggregate position held by the bank is larger than normal
waded vuluine or larger thian e position sices on whid observable uules o Lades tial are used

to calibrate the price or inputs used by the core valuation model are based).

Earily termination: PVAs to take into account the potential losses arising from contractual or non-
contractual early terminations of customer trades that are not reflected in the valuation

& Maodel risk: PVAs to take into account valustion model risk which arises due to: (i) the potential
existence of a range of different models or model calibrations which are used by users of Pillar 3
data; (i) the lack of a firm exit price for the specific product being valued; (iii) the use of an incorrect
valuation methodology; (iv) the risk of using unobservable and possibly incorrect calibration
parameters; or {v) the fact that market or product factors are not captured by the core valuation
model.

7 Operational risk: PVAs to take into account the potential losses that may be incurred as a result of
operational risk related to valuation processes.

8 Investing and funding costs: PYWAs to reflect the valuation uncertainty in the funding costs that other
users of Pillar 3 data would factor into the =xit price for 3 position or portfolio. It includes funding
valuation adjustments on derivatives exposures.

9 Unearned credit spreods: PVAs to take account of the valuation uncertainty in the adjustment
necessary to include the current value of expected losses due to counterparty default on derivative
positions, including the valuation uncertainty on CVA.

10 Future administrotive costs: PVAS to take inty account the administrative costs and future hedging
costs over the expected life of the exposures for which a direct exit price is not applied for the
closeout costs. This valuation adjustment has to include the operational costs arising from hedging,
administration and settlement of contracts in the portfolio. The future administrative costs are
incurred by the portfolio or position but are not reflected in the core valuation maodel or the prices
used to calibrate inputs to that model.

1 Other. "Other” PVAs which are required to take into account factors that will influence the exit price
but which do not fall in any of the categories listed in CAP50.10. These should be described by
banks in the narrative commentary that supports the disclosure.
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European banks have substantial investments in assets that are measured without directly
observable market prices (mark-to-model). Financial disclosures of these value estimates lack
standardization and are hard to compare across banks. These comparability concerns are
concentrated in large European banks that extensively rely on level 3 estimates with the most
unobservableinputs. Althoughtherelevant balance sheetpositions only represent a small fraction
of these large banks’ total assets (2.9%), their value equals a significant fraction of core equity tier 1
(48.9%). Incorrect valuations thus have a potential to impact financial stability. 85% of these bank
assets are under direct ECB supervision. Prudential regulation requires value adjustments that are
apt to shield capital against valuation risk. Yet, stringent enforcement is critical for achieving this
objective.

This document was provided by the Economic Governance SupportUnit at the requestof the ECON
Committee.
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