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Abstract

As part of the response to the last financial crisis, the International Accounting Standards Board
(IASB) recently issued IFRS 9. This reformed accounting standard for financialinstruments is
required in more than 100 countries. Improvements include a logical modelfor the classification
and measurement of financial instruments, a forward-looking “expected loss” impairment model,
and a substantially reformed approach to hedge accounting. IFRS 9 aims to streamline and
strengthen risk measurement and the reporting of financial instruments in an efficientand
forward-looking manner, and it will have far-reaching impacts on global institutions' accounting
practices and performance results.

This paper focuses specificallyonthe IFRS 9 impairment model. We discuss the new requirements
for measuring the impairment of financial assets, namely the expected loss model forimpairment.
We highlight challenges faced by institutions ininterpreting the IFRS 9 requirements and meeting
requirements in areas such as portfolio segmentation, thresholds for transitions among
impairment stages, and calculating expected credit losses. We then lay out various solutions for
overcoming these challengesleveraging Moody's Analytics expertisein credit risk modeling.
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1. Overview

IAS 39 Financial Instruments: Recognition and Measurement, has been the international standard for determining financial assets
and financial liabilities accounting in financial statements, since it was set by the International Accounting Standards Board (IASB)
in 2001. This standard was widely criticized by preparers,auditors, and other users for its high degree of complexity and internal
inconsistencies. The IASB has long-acknowledged the need to improve IAS 39 and to enhance its relevance and understandability.

In October 2008, the IASB and the Financial Accounting Standards Board (FASB) launched a project to address reporting issues
arising from the recent global financial crisis. They established the Financial Crisis Advisory Group (FCAG) to advise the two
accounting boards regarding standard-setting implications during the crisis and potential changes in the global environment
afterward. FCAG considered how improvements in financial reporting could help enhance investor confidence, and it identified
weaknesses in the accounting standards for financial instruments, as wellas inthe application of these standards. To improve the
accounting and reporting of financial assetsand liabilities, IASB divided this joint project into phases and published IFRS 9,
designedto replace IAS 39. The IASB introduced the new classification and measurement requirements in 2009 and 2010, and a
new hedge accounting model in 2013. In July 2014, the IASB finalized the impairment methodology for financial assets and
commitments and published the final version of IFRS 9, which marked the completion of replacing IAS 39. The new IFRS9
standardis now available forearly adoption, with a mandatory effectivedate of January 1, 2018.

IFRS 9 introduces a logical approachto classifying financial assets based on cash flow characteristicsand the business modelin
whichan assetis held. This single, principle-based approach replaces rule-based requirements that were complexand difficult to
apply. The new approach affects both financial and non-financial services firms. Implementing IFRS9 poses significant challenges
for financial firms, especially banks, because the new classification and measurement requirements demand a thorough
assessment of financial asset classification, and the business model and contractual cash flow characteristic requirements are
substantially different from IAS 39.

FCAG's July 2009 report points out two critical issues that hamper the IAS 39 standard: the delayed recognition of credit losseson
loans and other financial instruments and the complexity of multiple impairment approaches for different types of financial
instruments. The impairment modelinlAS 39, the so-called “incurredloss” model, doesnot recognize credit losses until there is
evidence of animpairment trigger event. According to the IASB, this delay was designed to limit management's ability to create
hidden reserves during good times, which could then be used to flatter earnings during difficult times. As the financial crisis
unfolded, it became clear that the incurred loss model provided muchroom for different types of earnings management, namely
postponing losses. Eventhough IAS 39 did not require waiting for actual default before impairment wasrecognized, in practice,
this often happened. The complexity of IAS 39, which used multiple impairment models for different financial instruments, was
also identified as a problem by the FCAG."

To address the over-complexityand the “too little, too late” loanloss reserve issuearising from the incurred loss model, IFRS 9
adopts a single expected credit loss model for recognizing and measuringimpairment loss, which applies to all the financial assets
in scope.“ The main advantage of this model s its forward-looking nature, which enables early and timely recognition of
subsequent losses. The model eliminates the threshold for the recognition of expected credit losses, sothatitis no longer
necessary for a trigger event to occur before recognizing credit losses. Consequently, moretimely information is required regarding
expected creditlosses. In contrast, when measuring credit losses under IAS 39, a firm only considered thoselosses arising from
pastevents and current conditions. The effects of possible future credit loss events could not be considered, even when expected.
IFRS 9 broadens the information a firm must consider when determining its expected credit losses. Specifically, [FRS 9 requires
basing the expected credit loss measurement on the reasonable and supportable information available without undue cost or
effort, whichincludes historical, current, and forecasted information.

IFRS 9 also covers new classification and measurement of financial assets and hedge accounting. While Section 2 of this paper
provides a brief review of the new classification and measurement model for financial assets, we focus primarily on the largest
changes in the new standard—the IFRS 9 impairment requirements. We discuss the methodological challenges of the IFRS 9
expected credit loss calculation implementation processand potential solutions.

PORTFOLIO SEGMENTATION

For purposes of loanloss forecasting, firms usually segment portfoliosalong business lines, product types, and risk characteristics.
IFRS 9 requires a more granular and dynamicapproach for portfolio segmentation. Firms must group financial assets based on
shared credit characteristics that typically reactina similar way to the current environment, forward-looking information, and
macroeconomic factors. Groupings should be re-evaluated and re-segmented whenever there is new relevant information (e.g, a

'The other two critical issues are: 1. the difficulty of applying fair value (“mark-to-market”) accounting to financial instruments in illiquid markets, and 2. the
broad range of off-balance sheet financing structures, especially in the U.S.

2 Section 2 describes the scope.
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change in economic conditions) or the firms' risk expectations change. Exposures must not be grouped in such a way that the
performance of the segment as a whole masks anincreasein a particular exposure’s risk.

DETERMINING SIGNIFICANT INCREASES IN CREDIT RISK

Under IFRS 9, a portion of expected credit losses (a 12-month measure) is recognized for all relevant financial instruments from
firstorigination or acquisition. In subsequent reporting periods, if a significant credit risk increase occurs, full, lifetime expected
credit losses are thenrecognized. To determine significant credit deterioration, a firm should considerreasonable and supportable
information available without undue cost or effort and then compare: 1. the risk of default as assessed at the reporting date, and 2.
the risk of default as assessed at the date of initial recognition. Possible quantitative and qualitative measuresfor identifying
significant riskincreases since initial recognition include Probabilities of Default (PDs) and behavioral information. If using PD
changes, we recommend assessing the logarithmic change in PDs instead of changes inraw PDs. Changes in PD-impliedrating,
expressed as notch differences, can serve as another option fordetermining significant increases in credit risk. Behavioral
information can serve as the alternative measure for assessing significant increasesin credit risk, if a correlation can be established
between behavioralindicators and the default risk. Regardless of how increases are determined, there is a rebuttable presumption
that risk has increased significantly when payments aremore than 30 days-past-due.

EXPECTED CREDITLOSS CALCULATION

IFRS 9 defines “credit loss” as an estimate of the present value of all cash shortfalls overthe expectedlife of the instrument. A cash
shortfallis the difference between the present value of the cash flowsdue, in accordance with the contract, and the present value
of the expected cash flows. IFRS 9 stressesthat the expected credit loss estimate must reflect: 1. an unbiased and probability-
weighted amount determined by evaluating a range of possible outcomes; 2. the time value of money, where the expected credit
losses should be discounted to the reporting date; and 3. reasonable and supportable information available without undue cost or
effortat the reporting date regarding past events, current conditions, and forecasts of future economic conditions. Firms can
implement different solutions for calculating expected losses, including internal models, vended models, or developing new tools.
Baseland Stress Testing Models can be leveraged for IFRS 9 purposes. One challenge is including forward-looking informationin
estimations, which can be based onsignals from macro-economic variables orfrom the equity or debt markets. Possible
approaches for incorporating forward-looking information include transition matrices, scenario-dependent estimations, and
simulation approaches.

Other challenges concern extending the one-year PD, loss given default (LGD), and exposure at default (EAD) estimations to the
instrument’s lifetime, forwhich different statistical techniques may be used. Possible methods include transition matrices, time-
dependent models, separatemodels for different time horizons,and models that use the most up-to-date information at each
pointin time. Additional challenges include specificadjustments to models based on Basel requirements, such as elimination of
the downturn component in LGD or EAD estimations and the discount rate adjustment.

The remainder of the paper is organizedas follows:

»  Section 2 describes the new IFRS 9 classification requirementsand the impairment model and various challenges
anticipated during the implementation process.

»  Section 3 lists alternative solutions Moody's Analytics recommends for addressing the challenges of credit risk modeling
and the expected credit loss calculation arisingduring the implementation of the IFRS 9 impairment model.

»  Section 4 concludes.

»  The Appendix provides a brief description of Moody's Analytics products, and how they comply with the IFRS 9
requirements.

3 There is a simplified approach for addressing lease receivables, trade receivables, and contract assets that excludes a significant financing component and
uses a special, “credit-adjusted EIR" method for purchased or originated credit-impaired financial instruments.
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2. IFRS 9: New Requirements and Challenges

This section describes the new IFRS 9 classification requirements and the impairment model for financial assets and various
implementation challenges.

2.1 Classification and Measurement of Financial Assets

The accounting classification rule determines how institutions account for financialassets, and how they measure financial assets
onan ongoing basis. Classification and measurement requirements are the foundation of financial accounting, and they provide a
basis for impairment and hedge accounting.

Most international firms are required to abide by accounting standards established by the IASB. These accounting standards enable
users to better understand and trust financial statements, as well as to obtain better insights into credit risk. These standards
evolve overtime. The current IFRS 9 standard strives to improve upon its predecessor by addressing many of the application issues
relatedto IAS 39's multiple classification categories and measurement rules forfinancial assets. Inan effort to improve usability,
IFRS 9 eliminates the “held-to-maturity,” “available-for-sale,” and “loansand receivables” categories used under IAS 39. IFRS 9
requires the financial assets in scope* to be classified into only one of the following three categories, based on the results from a
business model test and a contractual cash flow characteristics test:

»  Amortized cost
»  Fairvalue through other comprehensiveincome (FVOCI)
»  Fairvalue through profitandloss (FVTPL)

The business model test examines how a firm manages its financial assetsin order to generate cash flows —by collecting
contractual cash flows, selling financial assets, or both. The contractual cash flow characteristic test assesses whether the
contractual cash flows are solely paymentsof principal and interest (SPPI), where interest can comprise a returnnot only for the
time value of money and creditrisk, but also for other components such as a return for liquidity risk, amounts to cover expenses,
and a profit margin. Only financial assets with such cash flows are eligible for amortized cost or fair value viaother comprehensive
income measurement, depending on the business model inwhich the asset is held. While the business model test is done at the
individual instrument level, the business modelis determined ona level that reflects how financial assetsare managed to achievea
particular business objective. The test does not depend on management’s intentions for an individual instrument and should be
made at a higher aggregation level.

The implications of the cash flow test follow. If a financial asset is a simple debt instrument, and the objective of the firm within
whichit is held is to collectits contractual cash flows, the financial asset is measured at amortized cost. In contrast, if that asset is
held ina business whose objective is achieved by both collecting contractual cash flows and selling financial assets, then the
financial asset is measured at fair value on the balance sheet, and amortized cost information is provided through profit or loss. If
the business model is neither of these, then fair value information is increasingly important, so itis provided both in profit or loss
and in the balance sheet.

*IFRS 9 covers all financial instruments within the scope of IAS 39. For the recognition and measurement of expected credit losses, IFRS 9 also includes certain
loan commitments not measured at FVTPL and contract assets as defined by IFRS 15. The main financial instruments excluded from IFRS 9's scope include:

»  Investments in subsidiaries, associates, and joint ventures (as dealt with by IFRS 10, IAS 27, 28, and 32), although derivatives relating to these
investments remain within the scope of IFRS 9.

»  Anissuer's own equity instruments, as defined by IAS 32 (including options and warrants). This exclusion adds further importance to the distinction
between debt (financial liability) and equity.

»  Leases (accounted for under IAS 17), although IFRS 9 applies to de-recognition, impairment of lease receivables, finance lease payables, and
embedded derivatives, e.g., cancellation options within leases.

»  Employee benefit plans (covered by IAS 19).

»  Share-based payments (dealt with under IFRS 2), unless they fall within the criteria noted below for certain contracts to buy or sell non-financial
items.

»  Rights and obligations under insurance contracts. Insurance contracts are defined in IFRS 4. IFRS 9 applies to a derivative embedded in an insurance
contract, if the derivative is not itself a contract within the scope of IFRS 4

»  Contingent consideration in business acquisitions, respective of the acquirer (dealt with by IFRS 3).

»  Loan commitments, although IFRS 9 includes rules for provisions, respective of commitments to issue loans at less than market value. This
exclusion does not apply where:

The commitment can be settled net in cash or by delivering or issuing another financial instrument, which are derivative
The firm designates commitments at fair value through profit or loss
Commitments provide a loan at a below-market interest rate
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2.2 Impairment Model

The revisedIFRS 9 impairment model applies to financialassetsmeasured at amortized cost or fair value through other
comprehensive income —financial assets including loans, debt securities, and trade receivablesall belong to this category, loan
commitments, and financial guarantee contracts not measured at FVTPL, lease receivables in the scope of IAS 17, and contract
assets inthe scope of IFRS 15.° The revised impairment model aims to provide users of financial statementswith more transparent
and useful information regarding expected credit losseson financial instruments.

Under the IAS 39 “incurred loss” model, impaiment is measured differently, depending on how a financial instrument is classified.
This 1AS 39 treatment was criticized during the recent financial crisis. For example, the same credit-impaired debt security could
have animpairment, calculated based on either market prices or on contractual cash flows, because it was classified as “available-
for-sale”or "held-to-maturity,” respectively. Under the new IFRS 9 model, measurement of impairment is the same, regardless of
instrument type and classification.

The IFRS 9 requires recognition of loss allowance for expected credit lossesat all times and updating its amount, recognized at
eachreporting date, to reflect changes in the credit risk of financial instruments inscope. IFRS 9 provides three approaches for
recognizing the impairment loss of the financial assets:

»  Ageneral “three-bucket” approach for regular financialinstruments

»  Asimplified approach for lease receivables, trade receivables, and contract assets without a significant financing
component

»  Aspecial, “credit-adjusted Effective Interest Rate (FIR)" method for purchased or originated credit-impaired financial

instruments

Figure 1provides a diagram of the general “three-bucket” approach.

Figure 1 IFRS9 Three-Bucket Impairment Approach

Increase in Credit Risk Since Initial Recognition

\ 4

Stage 1 I Stage 2 I Stage 3
1 1

Impairment recognition: a forward-looking “Expected Credit Loss” model

If the credit risk of a financial asset
increases to the point that it is
considered credit-impaired.

If the credit risk increases
significantly from when the firm
originates or purchases the financial
instrument and the resulting credit

|
As soon as afinancial instrument is I
|
1
1
quality is not considered to be low I Financial assets in this stage will
|
1
|
|
|

originated or purchased.

12-month expected credit losses are
recognized in P&L and a loss

allowance is established. credit risk. generally be assessed individually.

Lifetime expected credit losses
recognized.

Serves as a proxy for the initial
expectation of credit losses.

Lifetime expected credit losses
recognized.

Under the general three-bucket approach, a portion of expected credit losses (a 172-month measure) is recognized for all relevant
financial instruments at origination or acquisition. In subsequent reporting periods, if there has been a significant increasein the
credit risk of a financial instrument, lifetime expected credit losses are thenrecognized. The financial instruments transferred to
Stage 3, asillustratedin Figure 1, are very similarto those exposuresthat have sufferedindividual incurred losses identified under
IAS 39. Inaddition, financial instruments are allowed to transfer back into a better credit stage when credit risk decreases.

The simplified approach does not require firmsto track the changes in credit risk, and it recognizes a loss allowance based on the
lifetime expected credit losses at each reporting date, beginning from the origination or acquisition date.

The special treatment for purchased or originated impaired financialinstruments remains the same as under IAS 39. These
financial assets are verylikely to be acquired or originated at a deep discount, which already reflects the amount of future losses. In
subsequent reporting periods, a firmis required to recognize the cumulative changes inlifetime expected credit loss since
recognitionas a loss allowance. The amount of any changes in lifetime expected credit loss is recognized as impairment gain/loss.

While IFRS 9 does not prescribe any specific method to calculate the expected credit loss, it defines “credit loss” as an estimate of
the present value of all cash shortfalls over the expected life of the financial instrument. The cash shortfallis the difference

* Investments in equity instruments are outside the IFRS 9 impairment model's scope, a very helpful simplification compared to the IAS 39 impairment model.
®Moreover, the standard provides a practical expedient for measuring the loss allowance for short-term trade receivables by using a provision matrix.
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between the present value of the cash flows due to a firm, inaccordance with the contract and the present value of the cash flows
that the firm expects to receive. Therefore, the “lifetime expected credit losses” are the expected credit losses that result fromall
possible default events over the expected life of a financial instrument; the “one-yearexpected credit loss” is the portion of
lifetime expected credit losses that represent the expected credit losses that result from default events within the next year after
the reporting date. Inaddition, IFRS 9 stressesthat the estimate of expected credit loss must reflect the following;

»  Anunbiased and probability-weighted amount determined by evaluating a range of possible outcomes. The use of an
outcome based ona best- or worst-case scenario is not permitted.

»  The time value of money, wherethe expected credit losses should be discounted to the reporting date

»  Reasonable and supportable information available without undue cost or effort at the reporting date regarding past
events, current conditions, and forecasts of future economic conditions

To calculate the expected cash shortfalls, IFRS 9 requires estimating cash flows by considering all contractual terms of the
instrument (e.g., prepayment, extension, call and similar options) throughout its expected life, if the expected life can be estimated
reliably. For instrumentswith a loan and an undrawn commitment component, and only for those instruments, the firm estimates
the expected portion of the loan commitment to be drawn within the next 12 months from the reporting date, when estimating
12-month expected credit losses, or over the expected life of the loan commitment when estimating the lifetime expected credit
losses. The expected credit loss is the present value of cash shortfalls between the contractual cash flows due to the firm, if the
holder of the loan commitment draws down that expected amount of the loan, and the cash flows that the firm expects to receive
if that expected amount of the loanis drawn.

Estimates of expected cash shortfallsfor collateralized financial instruments should include the cash flows from the realization of
the collateral and other credit enhancements that are part of the contractual terms and not recognized separately by the firm. For
example, these estimates exclude any recoveries from credit insurance or guarantees purchased separately from the original
instrument from the expected credit loss calculation.

Finally, when determining the discount rate used to reflect the time value of money for the expected credit losses, the standard
requires using the original, effective interest rate to discount expected credit losses. For purchased or originated credit-impaired
financial assets, the discount rate is the credit-adjusted effective interest rate. For loan commitments and financial guarantee
contracts, an approximation of the effective interest rate may be applied. Forleasereceivables, the rate that the lessor charges the
lessee or the effective interest rate implicit in the lease is applied, depending onwhichrate is used for measuring the lease
receivable.

2.3 Key Challenges to Implementing IFRS 9 Impairment Requirements

The new standard applies to all firms reporting financialstatementsunder IFRS 9. In particular, IFRS 9 impairment requirements
affect firms holding financial instruments such as loans, investments in debt” and trade and lease receivables. The revised IFRS 9
model is expected to have the most significantimpact on banks and insurance firms, due to their large financial instrument
holdings. Non-financial corporatesthat hold portfoliosof trade and lease receivables, debt securities, and intragroup loans must
also revise currentimpairment loss calculations to comply with IFRS 9. Firms arerequired to capture and collect historical data and
other trend information required for building a forward-looking impairment model and for tracking credit risk migration since the
origination and recognition of the financial instrument. Data will include the historical probability of defaults, ratings, loss amount,
product features, and economicscenariovariables. Firms may also need to develop new modelsand processesor upgrade existing
models in order to identify anincrease in credit riskand to calculate one-year or lifetime expected losses. Much literature discusses
the challenges related to IFRS 9-compliant data management and collection for underlying financial instruments.® In fact,
gathering granular data has been ranked the number one challenge by banks responding to a recent Moody's Analytics survey.” In
the following discussion, we list the major methodological and analytical challenges for implementing the IFRS 9 impairment
model, assuming a large amount of required data are already available.

2.3.1  Portfolio Segmentation

Firms usually segment portfolios along businesslines, product types, and risk characteristics for impairment calculation. IFRS 9
requires developing a more granular and dynamicapproach for portfolio segmentation. Firms must group financial assets based on
shared credit characteristics that typically reactina similar way to the current environment and macroeconomic factors. These

7 Investments in equity instruments are outside the scope of the IFRS 9 impairment requirements, because they are accounted for either at FVTPL or at FVOCl,
with no reclassification of any fair value gains or losses to profit or loss (i.e. the FVOCI election for equity instruments).

8Ernst &Young, “Facing the Challenges: Business Implications of IFRS 4, 9, and Solvency Il for Insurers.” 2015; Deloitte, “Fifth GlobalIFRS Banking Survey,
Finding Your Way." 2015.

°Gea-Carrasco, Cayetano, “IFRS 9 Will Significantly Impact Bank's Provision and Financial Statement.” Moody's Analytics, 2015.
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characteristics include instrument type, credit risk ratings, industry, geographical location, date of initial recognition, remaining
term to maturity, and underlying collateral. Groupings are re-evaluated and re-segmented whenever there is new, relevant
information (e.g, change ineconomic conditions) or credit risk expectations change. When exposures have experienced a
significantincrease in credit risk, that relevant group or subgroup will transfer to Stage 2 as a whole, even though it might not be
possible to identify the increase in credit riskon an individual exposure basis. Where changes in credit risk affect only some
exposures withina group, those exposures must be segmented out into relevant subgroups to ensure appropriately updated
provisioning levels.

2.32  DeterminingSignificant Changesin Credit Quality

When creditis first extended, the borrower'sinitial creditworthiness and the initial expectations of credit losses are takeninto
account indetermining acceptable pricing and other terms and conditions. Accordingly, recognizing lifetime expected credit losses
from the initial recognition disregards the link between pricing and the initial expectations of credit losses. A true economicloss
arises when expected losses exceed initial expectations —for example, when the lender is not receiving adequate compensation
for the risk exposure. Recognizing lifetime expected credit losses aftera significant risk increasereflects economiclossmore
accurately in the financial statements. To determine significant credit deterioration, a firm should consider reasonable and
supportable information available without undue cost or effort and then compare the following:

»  The risk of a default at the reporting date
»  The risk of a default at the date of initial recognition

A significantincrease in credit risk assessment may be done ona collective basis (for example, ona group or subgroup of financial
instruments), if evidence is not yet available at the individual level. While IFRS 9 doesnot prescribe any specificapproach for
assessing changes in creditrisk, it allows the following operational simplifications for assigning the instrument into different stages:

»  Arebuttable presumption of a significant increase in credit risk when the borrower is 30 days-past-due.” This indicator is
not absolute, but it is presumed to be the latest point.
»  Forinstruments with low credit risk, firms can continue to recognize a 12-month allowance.

The low-credit-riskexemption s often viewed as a suitable approach for wholesale/ corporate exposures, because firms can often
map internal grades to external rating agencies, and the 30 days-past-due criterionis often applied to retail portfolios, because
firms usually cannot map the portfolio to external ratings. However, the Basel committee' maintains higher expectations for
banks implementing IFRS 9. The committee considers both the low-credit-risk exemption and the 30 days-past-due criterion to be
a “very low quality implementation” of an expected credit loss model. The committee has strong expectations that a bank will not
fall back onthe 30 days-past-due assumption, unless all forward-looking information has no substantive relationship with credit
risk. The appropriate approachwill vary by sophistication level, the financial instrument, and data availability.

Giventhese requirements, the following challengeswill likely arise during the credit risk assessment process:

»  Interpretationand measurement of “significant deterioration in credit quality.” Will the deterioration be measured by an
absolute orrelative percentage change inthe one-year or lifetime probability of default since origination, the number of
missed payments (if firms plan to rebut the 30 days-past-due criteria), the number of notches down the internal ratings,
or other criteria?

»  Transactional level measurement. How to identify a significantincreasein credit risk on a transactional level where credit
riskassessment is currently done ona counter-party level?

»  Missing/limited credit quality information at origination. How to backfill missing information? In many cases, internal
rating systems were implemented after instruments’ origination.

»  Forward-looking assessment in determining the threshold. Howdo firms include the “reasonable and supportable”
forward-looking information regarding uncertain future events in the assessment, inaddition to the current and historical
status of the instruments?

»  Trade-off between Type | and Type Il error in establishing the threshold. Howto design the threshold and maintain the
balance of early and accurate recognition of lossbut minimize the “false positive?

" According to IFRS 9 5. 5.11, when information that is more forward-looking than past-due status (either on an individual or a collective basis) is not available
without undue cost or effort, a firm may use past due information to determine whether there have been significant increases in credit risk since initial
recognition.

"Basel Consultative Paper, “Guidance on Accounting for Expected Credit Losses.” February 2015.
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2.3.3  Expected Credit Loss Calculation

The IASB acknowledges firms may measure expected credit losses (ECL) using various techniques. For example, forthe 12-month
expected credit loss measurement, a firm can use techniques that do not include an explicit 12-month probability of defaultas an
input, such as a loss-rate methodology. Using this approach, the firm develops loss-rate statistics on the basis of the amount
written off over the life of the financial assets. Adjusting these historical credit losstrends for current conditions and expectations
regarding the future will be another analytical challenge.

While IFRS 9 does not explicitly require it, Moody's recommends that banks and insurers consider a more robust and sophisticated
“expectedloss approach” for most portfolios. The expected loss approach breaks the total lossamount modeling into four parts:
probability of default (PD), lossgiven default (LGD), exposure at default (EAD), and expected life estimation (for the lifetime
expected credit loss calculation). Many banks may rely on their existing internal credit risk management systems and expected loss
calculation processes used forBaselregulatory requirements, but they will need to modify them to comply with [FRS 9
impairment requirements. Modifications include adjustments for through-the-cycle vs. point-in-time estimates and extending the
Basel one-year PD/LGD/EAD term structure to capture the expected lifetime of financial instruments. Other institutions may use
in-house models and processes for stresstesting and adjust the forecast for the forward-looking scenariorather than stressed
scenarios. Estimating “forward-looking,” future economic conditions is only the first step of the adjustment process, for which
institutions may need to develop single or multiple economic scenarios to calculate expected credit losses. The most challenging
aspect of the change may be incorporating the macroeconomic factors forecast (interest rates, unemployment, GDP growth, etc.)
into the PD/LGD/EAD modeling and, thus, into the expected credit loss calculation. Adjusted models must reflect how such
changes in factors affected defaultsand lossesin the past. However, itis possible that the combination of forecasted factors may
never have beenseen historically.

Evenif all the IFRS 9-compliant modelsfor loss rate and the different components in the expected loss approach are readily
available, additional issues willarise when determining the ECL. Rules require discounting the expected cash shortfalls in order to
obtainthe currentvalue at the reporting date. Current regulatory calculationsdo not discount at all or discount only to the date of
the expected default point. Firms will need to modify existing systemsto better capture the expected timing of credit losses and
to discount future amounts to the reporting date. IFRS 9 requires the use of the effective interest rate at initial recognition when
discounting the cash flows. Firmsmust also complete the effectiveinterest rate forfinancial instrumentsif this information is
missing inthe current accounting system. Inaddition, firms may need to enhance or replace a current loan loss calculation engine
to accommodate the demanding computational loads of exposurelevel, cash flow-based, life-time expected credit loss
calculations.

9 DECEMBER 2015 IFRS 9 IMPAIRMENT REGULATIONS: IMPLEMENTATION CHALLENGES AND POTENTIAL SOLUTIONS



MOODY'S ANALYTICS QUANTITATIVE RESEARCH GROUP

3. Potential Solutions for IFRS 9 Impairment Model Implementation

We next describe solutions to the challenges listedin Section 2. We first discuss portfolio segmentation methods and the different

thresholds for transition among stages. We then list current measurement methods commonly used for loss allowance modeling
and how these methods may be enhanced to meet the IFRS 9 requirement.

3.1 Portfolio Segmentation

Calculating expected credit losses usually begins by finding the appropriate segmentation scheme that groups exposuresinto
different portfolios. Institutions often segment exposures into pools with similar characteristics. Segmentation analysisis often
done based on portfolio materiality and firm sophistication. Segmentation analysis usually beginsat the highest level where each
exposure can be grouped into broad categories such as Retail, Wholesale, Sovereign, Bank, etc. Within each of the above
categories, segmentation can be further grouped by lines of business. Forexample, the Wholesale category may include portfolios
from C&l, SME, CRE, Special Lending, and other corresponding business lines. Within each business line, its portfoliowill be
groupedinto smaller subgroups based onthe exposure’s borrower or collateral characteristics. The commonly used segmentation
criteria for “Wholesale” exposuresinclude product purpose (construction, real estate, farm, income producing, etc.), product type
(loanorrevolver, fixed or floating), collateraltype, riskratings, geography, etc. For “Retail” exposures, the criteria may include
product purpose (mortgage loan, credit card, auto loan, student loan, etc.), product type (fixed rate mortgageloan, adjustable rate

mortgage loan, etc.), creditrisk (FICO score, prime vs. subprime, delinquency status, etc.), balance (jumbo vs. conforming), vintage,
geography, etc.

Generally speaking,implementing the IFRS 9 impairment modelresults in a granular and dynamic portfolio segmentation scheme.
As noted in Section 2, financial instruments should be segmented based on shared credit risk characteristics. Instruments grouped
together should respond to historical and current environments as wellas to forward-looking information and macroeconomic
factorsinasimilar way, withrespect to changes in credit risk level. As the Basel consultative paper points out, the grouping
method should be granular enough to assess changes in credit quality leading to migration to a different credit risk rating, thus
impacting the estimation of expected credit losses. The segmentation scheme implemented upon initial recognition may not
necessarily be appropriate subsequently, since the responsiveness to those credit risk characteristics may change over time.
Segmentation should be re-evaluated and exposures re-segmented wheneverthere is relevant new information or whena bank’s
credit risk expectations change. Most importantly, exposures should not be groupedin such a way that the performance of the
segment as a whole masks anincrease ina particular exposure's credit risk. When credit risk changes after initial recognition affect
only some exposures withina group, those exposures should be segmented out into appropriate subgroups. For example, when
some exposures in the Stage 1group experience a significant increase in credit risk, they should be transferred to a sub-portfolio in
Stage 2.

3.2 Determining Significant Changes in Credit Quality

As stated in Section 2.3.2, IFRS 9 requires assessing financial instruments for significant credit risk increases since initial
recognition. To performthis assessment, firms must use change in lifetime default risk (considering qualitative and/or qualitative
information), a low-credit-risk exemption, and a rebuttable presumption of 30 days-past-due. For instruments whose default
occurrences are not concentrated ata specific point in time during the expected life, firms can use the one-year changes in default
risk to approximate the changes in lifetime defaultrisk.

Possible approachesfor identifying significant credit risk increases since initial recognition include PDs and behavioral information.
Either approach should consider the following:

»  The change in the defaultrisk since initial recognition
»  The expectedlife of the instrument
»  Historical, current, and forward-looking information available without undue cost or effort

If using a loss rate approach to measure credit risk increases, firmsshould use changes in credit risk isolated from other expected
loss drivers, suchas collateral. Also, the lossrates should be applied to groups defined ina similar way to the groups for which the
historical credit loss rates are calculated. Since loss rates should incorporate information regarding current and forward-looking
economic conditions, firmsshould apply historicallossrates consistent with the current and expected economic conditions. If the
historiceconomic conditions differ, an adjustment is needed. A possible approach for calculating loss rates dependent upon
economic conditions is to develop a model linking loss rates with economic variables.
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PDs can also be usedto identify significant increases in credit risk. If using changes in PDs, Moody's recommends assessing the
logarithmic change instead of raw changes,  as the significance of a specific change in PD depends on the starting point. For
example, if the starting PD is 0.01%, and there is a 5 bp increase, the change would be considerable, but if the starting PD pointis
10%, and the change is also 5 bp, the change might not be significant.

Additionally, IFRS 9 states firms cannot simply compare the change in absolute risk over time, but rather they should incorporate
the relationship between expected life and default risk. The reasoning behind this point is that when credit quality remains
unchanged, the default risk usually decreases as the financial instrument moves closer to maturity. Therefore, for example, there
may be a significant increase in credit risk of aninstrument that has the same cumulative PD at initial recognition as five years
later, when fewer yearsto maturity remain. One possible approach to incorporating the relationship between expected life and
defaultriskis to use annualized PD values instead of cumulative PD values.

Forinstruments whose default patterns are not concentrated at a specific point intime, one can use 12-month PD changes as an
approximation of the lifetime default risk change. This approach may not be suitable for instruments with only significant payment
obligations after the next 12 months, or for which changes in macro-economic or other credit-related factorsare not adequately
reflected inthe default risk during the next 12 months.

In additionto using PD changes, changes inthe PD-implied rating, expressed as notch differences, canalso determine significant
increases in creditrisk. Ratings are sometimes preferred over PD measures, as many users are more familiar with agency ratings.
However, implied ratings have the disadvantage of being non-continuous (like PD measures). Additionally, if using aninternal
rating system, it must be well-designed, incorporating a reasonable number of rating categoriesand avoiding too many credits
classifiedinto specific categories. For [FRS 9 purposes, aninternal rating system should also incorporate the relationship between
expected life and defaultrisk. The internal rating mappings therefore should depend on the instrument’s maturity.

One challenge regarding relative thresholdsis determining the interpretation of “significant” fora particular portfolio. Interms of
agency rating differences, a change of two or three notches is usually considered substantial. Regardless of the method used to
determine the changes, it is important to determine a threshold that balances early and accurate loss recognition and one that
minimizes “false positives.” Firms should minimize the percentage of reversals between recognizing lifetime expected credit losses
(Stage 2) and recognizing 12-month expected credit losses (Stage 1). The threshold may differ by the original risk level For
example, a two-notch downgrade may be more significant for a Baa3 credit than for an Aaa credit.

Behavioralindicators canalso be used to identify significant increases in credit risk, if a correlation can be established between the
behavioral indicatorsand the risk of a default occurring. Examples of behavioralindicators include changes in expected payment
patterns (e.g., moving from full payment to something less than full payment), higher-than-expected facility utilization, and/or
failure to make a loan payment with a different lender. Behavioral information should not rely solelyona firm's own experience,
but should make use of other, readily available creditinformation, such as credit bureau data. Additional approaches for
recognizing significantincreases in credit risk are to identify major events during the lifetime of the financial instrument, such as
modifications, forbearances, or entriesto a watch list. If using any of these methods, they should incorporate forward-looking
information, if available without undue cost or effort.

The IASB considered alternative methods for defining transitioning between stages. One alternative was to use absolute
thresholds. Using this approach, firms would identify transitioning between stagesbased on a pre-defined level ofrisk. For
example, they would distinguish between investment- and speculative-grade instruments, or between instruments thatare 30 or
more days past due and instruments that are less than 30 days-past-due. However, IASB determined that the absolute level of
creditrisk approach is not appropriate, ™ as it does not take into account the initial credit loss expectation and subsequent
changes. If the threshold s too high, expected losses would be understated, and if too low, expected losses would be overstated.
Also, this approach might be similar to the incurred loss modelinI1AS 39, if the selected threshold corresponds to a trigger event.™

Regarding the use of past due information as a threshold, the IASB states that, if forward-looking information is available without
undue cost or effort, a firm cannot rely solely on past-due information to determine significant increases in credit risk. However,
thereis a 30 days-past-due threshold as a last line of defense —regardless of how a firm determines credit risk increases, there is a
rebuttable presumption that credit risk has increased significantly when payments are more than 30 days-past-due. If a firm

2 Logarithmic changes are similar to percentage changes for small fluctuations. However, logarithmic changes have more desirable properties, as they are
symmetric and additive.

B |ASB, BC5.160

“IAS 39 requires firms to determine if there is objective evidence of impairment as a result of one or more events that occurred after the initial recognition of
the asset: (a) significant financial difficulty of the issuer or obligor; (b) a breach of contract, such as a default or delinquency in interest or principal payments;
(c) granting a concession to the borrower due to the borrower's financial difficulty; (d) high probability of bankruptcy or other financial reorganization; (e)
disappearance of an active market for that financial asset because of financial difficulties; or (f) data indicating that there is a measurable decrease in the
estimated cash flows from a group of financial assets, although the decrease cannot yet be identified with the individual assets in the group.

n DECEMBER 2015 IFRS 9 IMPAIRMENT REGULATIONS: IMPLEMENTATION CHALLENGES AND POTENTIAL SOLUTIONS



MOODY'S ANALYTICS QUANTITATIVE RESEARCH GROUP

determines that the creditriskincreased significantly before paymentsare more than 30 days-past-due, the rebuttable
presumptiondoes notapply.

One of the challenges in calculating credit risk changes is the back-filling of credit risk assessment at origination. For this purpose,
it is necessary to consider the credit risk characteristics at initial recognition, forwhich historical information is needed, such as
internal ratings, external ratings, financialstatements, and/or economic conditions statistics.

Another challenge concerns identifying credit risk at a transactional level, while credit risk assessment is currently done at a
counterparty level. This challenge is particularlyrelevant to real estate instruments, where the default risk depends on the value of
the collateral supporting the obligation. For example, if the value of the collateral declines, someborrowers may havea greater
incentive to default. Therefore, firms should incorporate the particular characteristics of a transaction when they affect the default
risk. In other segments, suchas Commercial & Industrial loans, changes in credit risk assessment can be assessed at counterparty
level, as the default risk does not necessarily depend on particular transaction characteristics. However, in order to measure
expected losses, the particular transaction characteristics should be taken into account using LGD and EAD measures.

The next section discusses incorporating forward-looking informationinto credit risk measures, as well as other challengesin
calculating expected credit losses.

33 Expected Credit Loss Calculation
To overcome the expected loss calculation challenges, firmscanimplement different solutionsto comply with the IFRS 9 standard,
including the use of existing internal models or development of new tools. However, the targeted IFRS 9 solution should possess

the following characteristics:
»  Applies a default definition consistent with internal credit risk practices
»  Reflects anunbiased and probability-weighted amount of expected credit losses
»  Calculates expected losses for both one year and the expected life of the financial instruments
»  Incorporates information regarding past events, current conditions, and forecasts of future economic conditions
»  Discounts expected credit losses to the reporting date, using the effective interest rate as the discounting rate
»  Reflects cashflows expected fromcollateral and other credit enhancements that are part of the contractual terms
»  Considers all contractual terms of the financial instrument (e.g., prepayment, extension, call and similar options)

»  Estimates the portion of the commitment to be drawn down for financial instruments that include botha loanandan
undrawn commitment component

Baseland stress testing models may be leveraged for IFRS9 purposes. Another option leverages vendor models that comply with
IFRS 9 requirements. In particular, Moody's Analytics offers off-the-shelf products that comply. These products are currently used
by a wide range of banks and other financial institutions to generate internal rating and regulatorymodel inputs, as well as for
other purposes. The Appendix provides product details and how they comply with the IFRS 9 requirements.

3.3.1 PD Models

Most banks are subject to the Basel Capital Standards, which state three possible approaches forcalculating capital requirements
for credit risk: the Standardized Approach, the Foundation Internal Ratings-Based (FIRB) Approach, and the Advanced Internal
Ratings-based (AIRB) Approach. The Standardized Approach uses pre-defined risk weight valuesset by the regulator, and these
values are not suitable for the IFRS 9 requirements. However, banks estimate PDs under both FIRB and AIRB, which can be usedas
astarting point for calculating IFRS 9-compliant PDs.

Under the FIRB and AIRB approaches, banks calculate one-year PDs, long-run averages of one-yeardefault rates forborrowers
withina rating grade.™ Banks may incorporate the risk-mitigating effect of guarantees and credit derivatives by adjusting PDs or
LGDs, and must add a margin of conservatism to estimates.

™ For retail exiosures, Basel states that “The definition of default can be aiilied at the level of a iarticular facilii, rather than at the level of the obliior."
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In order to use the Basel framework to obtain PDs for the IFRS 9 calculation, firms should consider the following adjustments:
|. Align the Basel definition of default and the institution's risk management practice

IFRS 9 states that firms shall apply a definition of default consistent with the definition used for internal credit risk
management purposes. However, there is a rebuttable presumption that a default does not occur later than when the
instrument is 90-days-past-due. The firm may rebut the presumption if it has reasonable and supportable information to
determine thata more lagging criterionis more appropriate.

Basel defines default as 90-days-past-due on any material credit obligation or when the bank considers the borrower is
unlikely to pay. Therefore, to leveragethe Basel models, firms should align the Basel definition of default and their risk
management practice.

Il. Apply adjustment for economic cycle and incorporate forward-looking information

The desire for stable capital requirement estimatesleads many banks to adopt through-the-cycle'® (TTC) PDs. Since IFRS 9
requires firms to incorporate information regarding current conditions and forecasts of future conditions, TTC PDs require
a cycle adjustment incorporating forward-looking information.

In particular, firms can leverage TTCPDs and apply a cyclical adjustment. The adjustment can be based on credit cycle
signals from macro-economicvariables or information from the equity or debt markets, which incorporate market
participant's expectations and, therefore, reflect forward-looking information.

Since the credit cycle affects industries in different ways, adjustments should be industry-specific. If the credit signals show
an increase inrisk level, PD levels should be adjusted upward. If the risk level falls, PD levels should be adjusted downward.

One possible implementation adjustment is via a Z factor, as illustrated in Aguais, et al, " a single parameterthat
represents the credit cycle. The Z factor may be based on default or loss rates, and it is standardized to have a zero mean
and unit variance. Whenthe Z factor is positive, credit conditions are better than the historical average, implying a lower
than average default rate for eachinitial credit rating and a higher average ratio of upgrades to downgrades. When the Z
factoris negative, the opposite applies. Z factorscan be usedto calculate transition matrices conditional on anassumed
value for Z. For IFRS 9 purposes, forward-looking information must be embedded into Z factors.

Another option for incorporating forward-looking information into an existing PD is to use a stress testing approach,
where the projected PD depends upon particular economicscenarios. For example, loan-levelrisk drivers, such as collateral
performance and contractual cash flow, are projected based on economic growth forecasts, interest rates, and other
macroeconomic factors. The resulting risk factor projectionis then fed into the stressed PD model to produce a forward-
looking PD measure. Various groups, including the Federal Reserveand Moody's Economy.com publish economic
scenarios ona regular basis. These scenarios reflect different possibilities of future economic trends. The wide variety of
scenarios leads to two ways of implementing the stress testing approach: considering multiple scenarios or considering the
best scenario estimation. If using multiple scenarios, it is necessary to estimate the associated probability for each. Onthe
other hand, the probability of default can be calculated using the bestreasonable estimate for a scenario. For this option,
the most likely economic outcome can be used. ™

A third optionis to develop a PD model that incorporates the current explanatory variables as wellas forward-looking
variables, such as forecasts of macroeconomicvariablesand/or signals from the equity market. This approachis related to
the stress testing approach, as the corresponding PD is also scenario-dependent. Therefore, itis possible to combine the
two by including both economic forecasts and forward-looking loan-level risk factors in the PD model.

In addition to the aforementioned three approaches for developing the PD model, firms canalso consider simulating
individual loan and collateral performance, as well as corresponding market conditions, based on historical probability
distributions. With a sufficiently large number of simulation paths, the final PD becomes an unconditional risk measure,
whichreflects a probability-weighted outcome, as required by IFRS 9.

" While there is no universally agreed upon definition, the conventional view is that a rating system or a PD model with outputs that remain relatively stable
across different macroeconomic conditions is a TTC system.

" See Belkin, Suchower, and Forest 1998a, 1998b; Aguais, et al,, 2004; Aguais, et al., 2006.

®In particular, Moody's Economy.com produces a baseline scenario, which represents the most likely economic outcome, with a 50% chance that the
economy will do better than the baseline, and a 50% chance that it will do worse.
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[ll. Calculate lifetime PDs

To calculate lifetime expected loss, it is necessary to construct a term structure of PDs beyond one year. Different
modeling techniques can be usedto construct the term structure:

»  Develop separatemodels for different time horizons and interpolate probabilities of default for intermediate
maturities; developers must ensure that PDs of long horizons are higher than PDs of short horizons.

»  Developamodel that uses the most up-to-date information at each pointin time. The resulting PD is not time-
dependent, but requires forecasting the risk factors for each loan’s lifetime.

»  Usetransition matrices, which measure the probability of moving between credit categories. One of the
categories is default, and, therefore, probabilities of default can be calculated. The hazard model is one type of
transitioning model that can be used for different maturities.

»  Developamodelinwhichthe PDis time-dependent.

3.3.2 LGD Models

Some firms also developinternal LGD models forBaseland risk management purposes, which they can leverage for IFRS 9
purposes. Specifically, under the Basel AIRB approach, ™ firms compute LG Ds, which should reflect economic downturn conditions
and cannot be less than the long-run default-weighted averagelossrate given default. The definition of loss inestimating LGD is
economicloss, whichmustinclude material discount effects and material costs associated with collecting on the exposure. Banks
may reflect the risk-mitigating effect of guaranteesand credit derivativesvia adjusting PDs or LGDs, and they must add a margin
of conservatismto estimated values. For some exposures, it is important to incorporate the cyclical variability.

To use the Basel framework to obtain IFRS 9-compatible LGDs, firmsmust make the following adjustments:

|. Remove the downturn component

While IFRS 9 states that expected loss estimations should reflect current and forward-looking expected losses, not
downturn economic conditions. This method disregards the conservative approach suggested by the Banking Supervision
Committee. Therefore, forIFRS 9 purposes, the downturn component should be removed.

ll. Adjust the discount rate

Basel does not specify which discount rate to use for estimating the LGD. IFRS 9 requiresusing the effective interest rate or
an approximation thereof. Therefore, in order to use Baselmodels, firmsshould align the interest rate used or apply an
adjustment. Also, under IFRS 9, firms must discount expected losses to the reporting date, while Basel states discounting to
the default date.

ll. Incorporate forward-looking information

Since IFRS 9 requires expected loss to be forward-looking, firms should consider building a cyclical adjustment into the LGD
model. Similar to PD, the stress testing approach canalso be used to produce a forward-looking LGD. In this approach, all
cash flows in the liquidation process are projected based on macroeconomic variable forecasts. Proceeds from collateral
sales depend on future market conditions, which dictate sales price fluctuations. Meanwhile,some expenses incurred during
loanresolutionare affected by projectedinterest rates at each pointintime.

To implement the stress testing approach, firmsmay chooseto calculate a probability-weighted average LGD across
multiple scenarios or simply use one scenario that represents the best future estimate to produce a single LGD. The
implementation method should be consistent between PD and LGD.

[ll. Term structure

As Basel models typically have a one-year horizon, they should be extended to provide a term structure for LGDs. Modelers
may use recovery rate as the dependent variable, which may showa monotonic behaviorover time.

Alternatively, firmscan develop an LGD model that uses the most up-to-date information at each pointin time. The
resulting LGD requires that each explanatory variable be forecast for the entire lifetime of each loan, but it does not require
an assumption on the LGD term structure.

® Under the Standardized and the Foundation Internal Ratings-based Approaches, firms use the supervisory estimate for LGDs.
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IV. Otheradjustments

Basel LGD estimations may include indirect costs related to collecting on the exposure and credit derivatives used as risk
mitigating instruments. Since IFRS 9 requirements do not include these components, they must be removed.

3.3.3 EAD Models

For financial instruments with pre-determined draw and amortization terms (e.g, term loans and bonds), EAD in future periods
can be calculated from known contractual terms during the cash flow generation process, taking into account probability of
prepayment for pre-payable loans and the probability of the call (or similar) options being exercised for bonds with contingencies.

Forirrevocableloan commitment and line of credit with a loanand an undrawn commitment component, firms may need an EAD
model to estimate the instrument’s exposures to credit losses. One option s to leverage the BaselEAD model, used under the
AIRB approach.®° Basel definesEAD as “... the expected gross exposure of the facility upon default of the obligor...."?' Estimates
shouldinclude the possibility ofadditional drawings beforeand after the default event. EAD estimates are computed at the facility
level, reflecting the long-run, default-weighted, average EAD for similar facilities and borrowers, and estimates must incorporate a
margin of conservatism for risk management purposes. Banks should use EAD estimates applicable for an economic downturn for
Basel requirements, whichis more conservative than the long-run average.

In order to adjust the Basel EAD modeling for IFRS 9 purposes, the following modifications are needed:
l. Remove the downturn component
If the EAD Basel estimation includes an economic downturn component, it should be removed.
Il. Term structure

ForIFRS 9 purposes, the Basel EAD models should be extended beyond a one-year horizonin order to cover the expected
life of the financial instrument. Wholesale exposures typically havea contractual term; IFRS 9 decides that the maximum
period over which the expected credit losses are estimated s the contractual period over which the firms are committed to
provide credit. IFRS 9 would limit to the existing contractual term with extension options, even if business practice is to
extend for longer periods. Retail revolving credit exposures such as credit cards and overdraft facilities do not have a
contractual term and a fixed-term of repayment structure, and firms must determine the expected life of these exposures.

3.3.4 LossRate Method

Unlike the PD/LGD/EAD modeling approachintroduced above, loss rate models estimate credit losses by aggregating PD, LGD,
and EAD. These models are often used for short-term portfolios such as credit cards, trade and lease receivables, and some non-

material exposures. Inaddition, medium- or small-size firms often rely onthese simple modeling approachesfor loss allowance
calculation.

Commonly used loss rate modelsinclude the following

»  Net charge-off rate model. The net charge-off rate is calculated as the total net charge-offamount divided by the
starting exposure over a giventime window. Generally speaking, aninstitution begins by dividing the target exposure into
smaller segments, then choosesa look-back period (the time window) to calculate the charge-offrate, and applies the
rate forward. Therefore, forecasts fora longer period requirea longer look-back period. The charge-off model can
produce unreliable results, primarily because itis often delayed and very sensitive to the look-back period. But this model
is commonly used with small/nonmaterial portfoliosdue to its simplicity.

»  Roll-rate model. Also referredto as “migration” or “net flow rate” models, roll-rate modelsare widely usedinretail
portfoliosfor loss forecasting. The roll-rate model dividesa portfolio into different buckets, e.g. by risk rating or
delinquency status, and measures the percentage of exposures that will “roll” or “migrate” to a more severeriskrating,
definedas the “rollrate” between these two buckets. Charge-off is assumed to occur when the asset reaches a certain
bucket (e.g., 90 days-past-due). After the roll rates are determined for each bucket, the flows from different buckets to
the charge-off bucket are aggregated together to determine the expected loss amount. The roll-rate model is considered
accurate for forecasting losses during the next few months.

»  Vintage loss curve model. This model tracks loss by month during the life of the exposures. Firmsthat use vintage loss
models segment their portfolios by vintage and additional criteria and then create vintage loss curvesby plotting the
percent of lifetime loss by origination balance against the number of months after the origination. When older vintages

2 Under the Standardized and the Foundation Internal Ratings-based Approaches, firms have less flexibility with EAD calculation.

' Basel Committee on Banking Supervision, “Guidance on Accounting for Expected Credit Losses.” p.204, February 2015.

15 DECEMBER 2015 IFRS 9 IMPAIRMENT REGULATIONS: IMPLEMENTATION CHALLENGES AND POTENTIAL SOLUTIONS



MOODY'S ANALYTICS QUANTITATIVE RESEARCH GROUP

have run their course, the loss curves can be developedto show the loss rate for each month. The loss rate for recent
vintages is then forecast by applying the average loss rate observedin the old vintages. Vintage lossrate models provide
asimple, reasonable model for both one-year and lifetime expected credit loss forecasts.

All of the above loss rate modelsare estimated based on the historical performance of aninstitution’s portfolio segments. Past
loss rate trends may indicate the loss rate level, variance, and correlation with different economic conditions. However, historical
loss experiences do not predict future performance. To improve the accuracy of loss forecastingand to be compliant with IFRS 9
requirements, financial institutions should adjust historicallosses with reasonable expectations for future scenarios. Inaddition, to
assess whether the credit risk of aninstrument has increased significantly since initial recognition, firmsshould be able to separate
the changes in the risk of a default occurring from changes in other drivers of expected credit losses, such as collateral. One
approachis to estimate the PD component of the loss rate model separately. Aless complicated approach bases the assessment
onthe behavioralindicators, if a correlation can be established between the behavioral indicatorsand the risk of a default
occurring. Typical behavioralindicators couldinclude changes in expected payment patterns (e.g., moving from full payment to
something less than full payment), higher-than-expected facility utilization, or failure to make a loan payment with a different
lender. Behavioral information should not rely solely ona firm's own experience, but should make use of other readily available
creditinformation, such as credit bureau data.
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4. Summary

This paper provides market practitioners withan overview of IFRS 9 requirements, focusing on the new impairment model and
related details they should understandin order to successfully implement IFRS 9-compliant impairment loss processes.

IFRS 9's new impairment model proposesa single, forward-looking expected credit loss model that applies to all types of financial
instruments found in the scope of impairment accounting, and the new model requires recognizing expected losses since
origination or acquisition date. More specifically, firms initially recognize 12-month expected credit losses on financial instruments
at the point of origination or purchase, and then, when credit quality significantly deteriorates (which may happen before a credit
event occurs), recognize lifetime expectedlosses. The major advantage of the new approach s increasing the timeliness of loss
recognition and addressing the over-complexity of the multiple impairment approachesrequired under the old IAS 39 “incurred
loss” model. However, implementation of the new impairment model imposessignificant challenges for both financial and non-
financial firms.

The key methodological and analyticalchallenges firms may encounter during the IFRS 9 impairment model implementation
process will arise inthe following areas: 1. portfolio segmentation techniques for credit risk modellingand expected credit losses
calculations; 2.the application of different thresholds for assessing the significant increasesin credit risk of financial instruments;
and 3. enhancements required for the alternative PD/LGD/EAD and loss rate models forlossallowance calculations, inorder to
achieve the IFRS 9-compliant expected credit losses calculation.

Finally, we providerecommendationsand potential solutions foraddressing the significant challenges of implementing IFRS 9. We
recommend firms use a more granular and dynamicapproach for portfolio segmentation by grouping financialassets based on
shared credit characteristics that typically reactina similar way to the current environment and forward-looking information.
Mostimportantly, exposures must not be grouped in such a way that the performance of the segment as a whole masks an
increase ina particular exposure’s risk. We list the possible quantitative and qualitative measures foridentifyingsignificant risk
increases, which include estimating the financial instrument’s Probabilities of Default (PDs) and its behavioral information or
status changes, such as modifications, forbearances, or entriesto a watchlist. Regardless of how increases are determined, there is
arebuttable presumptionrisk has increased significantly when payments are more than 30 days-past-due. Firmscanimplement
different credit riskmodels for calculating the 12-month or lifetime expected losses, including the expected loss approach based
on PD/LGD/EAD modelling or loss rate approach. These models can be internally developed or vended models. Credit risk models
developed for Basel capital requirement calculation or Stress Testing purposescan be leveraged for IFRS 9 expected credit loss
calculation. The forward-looking information required by IFRS 9 can be incorporated in the credit risk models based onsignals
from macro-economicvariables or from the equity or debt markets. Possibleapproachesfor incorporating forward-looking
informationinclude transition matrices, scenario-dependent estimations, and simulation approaches. Firms must extend the one-
year PD, loss given default (LGD),and exposure at default (EAD) estimations to the instrument’s lifetime, forwhich different
statistical techniques may be used. Possible techniques include transition matrices, time-dependent models, separate models for
different time horizons, and models that use the most up-to-date information at each pointin time. Specificadjustments to
models based on Basel requirements will be needed, such as elimination of the downturn componentin LGD or EAD estimations
and adjust the discount rate to the IFRS 9 required effective interest rate forexpected credit loss calculation.
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Appendix: Moody's Products and IFRS 9 Requirements

Moody's Analytics offersvarious products and solutions that help firms perform IFRS 9 impairment calculations for
different portfolios.

The following products focus on estimating PD and LGD inputs for expected losses calculation:

»

»

»

»

CreditEdge™ estimates PDs of publiccompanies.

RiskCalc™ estimates PDs of private companies.

LossCalc™ estimatesLGDs of both private and public companies. LossCalc can be usedin combination with
CreditEdge or RiskCalcto calculate Expected Losses of C&l instruments.

CMM™ estimates PDs and LGDs and also calculates Expected Losses of commercial real estate mortgage loans.

Table 1 provides a brief description ofthe Moody's Analytics products listed above and how each complies with the IFRS
9 requirements.

The main components of the targeted IFRS 9 solution are to meet the following requirements (addressed in Section 3.3):

»

»

»

»

»

Applies a definition of default consistent with internal credit practices

Reflects a probability-weighted amount of expected credit losses

Calculates both one-year and lifetime PD and/or expected credit losses

Incorporates information regarding past events, current conditions, and forecasts of future economic conditions

Incorporates specificrequirements regarding the calculation of expected credit losses, such as the use of the
effective interestrate and consideration of collateral and other credit enhancements.

Table 1 IFRS 9 COMPLIANCE ANALYSIS OF MOODY'S ANALYTICS PRODUCTS
CreditEdge RiskCalc LossCalc CMM
Description Moody's Analytics PublicFirm  Moody's Analytics Private Firm  LossCalc, the LGD Module of ~ Moody's Analytics CMM (Commercial
EDF™ (Expected Default model generates EDF measures  RiskCalc, provides users witha  Mortgage Metrics) solution is the leading
Frequency) model estimates for private firms. RiskCalc systematic approach to analytical model for commercial real
forward-looking probabilities models are built from the estimating recovery on a given  estate (CRE) mortgage loans.
of default, known as EDF world’s largest private firm issue.
credit measures. database.
Definition Consistent with the Basel Consistent with the Basel Consistent with the Basel The standard default definition is 90 days
of Default definition of default. definition of default. Exact definition of default. or more past due. CMM also allows users
CreditEdge considers the definition varies by model. Incorporates three types of to apply PD additive and/or multiplicative
following credit events: (i) a credit events: (i) a missed or factors to align PD with an internal default
missed or delayed delayed disbursement of definition that may be broader than the 90
disbursement of interest interest and/or principal; (ii) days-past-due definition.
and/or principal; (ii) bankruptcy, administration,
bankruptcy or other legal legal receivership, or other
blocks to the timely payment legal blocks to the timely
of interest and/or principal; payment of interest and/or
(iii) a distressed exchange; principal; and (iii) a distressed
and (iv) a subsidiary default exchange.
Probability- CreditEdge outputs an RiskCalc outputs an empirical Not Applicable CMM simulates 3,000 NOI and property
Weighted empirical probability of default, probability of default, which can value growth paths, which represents a
Outcome which can be used to estimate  be used to estimate expected wide range of possible outcomes and

expected credit losses. EDF
measures are calibrated using a
large dataset that covers a large
number of firms over multiple
economic cycles, reflecting a
probability-weighted outcome.

DECEMBER 2015

credit losses. EDF measures are
calibrated using a large dataset
that covers a large number of
firms over multiple economic
cycles, reflecting a probability-
weighted outcome.

produces conditional PD and LGD on each
path. The final PD and EL are the
probability-weighted average across all
simulation paths.

IFRS 9 IMPAIRMENT REGULATIONS: IMPLEMENTATION CHALLENGES AND POTENTIAL SOLUTIONS



MOODY'S ANALYTICS QUANTITATIVE RESEARCH GROUP

12-Month
and Lifetime
PD and/or
Expected
Credit
Losses

Past Events
Information

Current
Conditions
Information

Future
Forecasts
Information

Expected
Credit
Losses

CreditEdge outputs EDF
measures between one and
10 years. The current term
structure is designed to
capture the difference in
long-horizon and short-
horizon credit risk that a
typical firm is exposed to. The
EDFS term structure
incorporates three
components into the
calculation of EDF measures:
a long-run, central default
tendency, an aggregate
factor, and a firm-specific
factor. The results are long-
term EDF measures that are
less sensitive to the credit
cycle than one-year EDF
metrics and that are,
therefore, more stable, both
at the portfolio leveland the
firm level. Outcomes for
maturities larger than 10
years can be extrapolated.

The modelis developed using
historical default data and
three drivers: asset value,
asset volatility, and default
point.

Incorporates current market
prices, returns, and interest
rates.

EDF measures are forward-
looking. They reflect the
equity market's assessment of
credit risk.

Provides the PD part of the
Expected loss calculation.

RiskCalc models generate one-
year and five-year EDF values
and use these two-point
estimates to fit a Weibull
function and, thus, achieve a
continuous term structure of
EDF values between 0.75 and
five years. The Weibull
distribution allows us to capture
the mean-reverting behavior of
the credit quality of the firms —
firms that are good credits
today tend to become worse
credits over time, and firms that
are bad credits today tend to
become better credits over time.
Outcomes beyond five years can
be extrapolated.

The modelis developed using
historical default data, financial
statements, and industry
classifications.

RiskCalc Credit Cycle Adjusted
(CCA) EDF measures incorporate
credit cycle information from the
industry and geographic region.

RiskCalc CCA EDF measures are
forward-looking. They reflect the
equity market's assessment of
credit risk.

Provides the PD part of the
Expected loss calculation.

LossCalc models generate
instantaneous (one-month),
one-year, and long-run
forecasted LGD. Defining exces:
recovery as the difference
between the forecasted
recoveryon an issue under the
one-year modeland under the
long-run model, we observe
that a very good (or very bad)
excess recovery today can be
expected to gradually revert
toward the mean if default
occurs at a longer horizon (e.g.,
two-years, three-years, four-
years, five-years) from now. By
the law of iterated expectations
and using the excess recovery
definition, we conduct
simultaneous regressions to
estimate the term structure of
recovery up to five years. Term
structure beyond five years can
be extrapolated.

The modelis developed using
historical default and
recovery data.

Incorporates industry median
distance-to-default, issuer-
own EDF, and the aggregate
default rate for corporate
firms.

Incorporates information
regarding future forecasts from
forward-looking variables such
as industry median distance-to-
default, issuer-own EDF,
bankruptcy, and bailout
probabilities.

LossCalc is based on post-
default prices that represent
investors' discounted expected
recoveries. The modelis
validated against ultimate
recovery discounted at the
effective interest rate.
Information about collateral can
be incorporated using a
Quialitative Overlay.

CMM outputs quarterly PD/EL for up to 10
years. In addition to term PD/EL, which
captures the risk of payment default during
the loan term, CMM also produces
maturity PD/EL, which captures the
refinance risk associated with a typically
large balloon payment at loan maturity.
For the few loans that mature beyond 10
years, the lifetime PD can be extrapolated
from the CMM output.

CMM is developed using historical CRE
loan and market data.

CMM updates a collateral’s stale
NOl/property value using current CRE market
conditions, and it uses the most recent loan
attributes to estimate PD.

CMM's risk measures are all forward-looking.
They incorporate future forecasts of CRE
market conditions. In addition, the loan-level
risk drivers such as DSCR and LTV also
depend on CRE market forecasts as well as
future forecasts of interest rates.

CMM LGD incorporates cash flows both from
the sale of collateral and from expenses
incurred during the liquidation process. Users
are recommended to customize liquidation
expense based on historical experience and
internal policy (including discount rate).
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In addition, Moody's Analytics offers the following tools forcalculating IFRS 9 expected losses and other analytics for P&L
forecasting:

» IFRS 9 EL Benchmarking Tool for wholesale portfolios. This product will be offered via the RiskBench platform,
leveraging Moody's PD models and data for clients without robust risk assessment tools. We calculate IFRS 9-compliant
PD, LGD, and EAD on our entire data set of millions of active credit names. We collect these names viaMoody's
Analytics Credit Research Database (CRD™) % and prepopulate a platform with underlying loan characteristics and
forward-looking expected losses. Users can create cohorts based onregion, industry,and size. Based on the query, the
output provided cohort level results, and they can be used to assign EL estimates for each counterparty.

» IFRS 9 EL Calculator forwholesaleimpairment calculation. This tool providesreporting date and forecasting
capabilities for IFRS 9 analyticsbased on user inputs for PD, LGD, and EAD term structures and stages allocation
methodology. The EL Calculator can convert aninternal rating or a through-the-cycle PD to an IFRS 9-compliant, point-
in-time PD term structure. Based onthe IFRS 9 classification of the assets, the solution calculatesIFRS 9 lossallowance
(expected credit loss), fair value, and amortized cost. The solution also offers scenario-based, period-by-period
forecasting for IFRS 9 loss allowance, fair value, gross carrying value, amortized cost, interest income, OCl, and P/L. The
calculationengine canrun in stand-alone mode using an MS Excel front, or it can be integratedinto Moody's Analytics
Scenario Analyzer for professional management.

»  Scenario Analyzer. The IFRS 9 functionality in Scenario Analyzer enables the orchestration and automation of IFRS 9
calculations for on- and off-balance sheet items. Scenario Analyzerintegrates with RiskFoundation™, Moody's Analytics
riskand finance datamart and centralizes the management of quantitative modelsand modeling assumptions across
different asset classes. Scenario Analyzer includes the ability to centralize data froma variety of source systemsand to
coordinate and manage a wide variety of models. Scenario Analyzer evaluates IFRS 9 stages and calculates reporting date
expected losses and provisions accordingly, it also prepares and exports data required by external accounting systems.

% Moody's Analytics Credit Research Database is one of the world's largest and most comprehensive financial statement and default databases. It provides
unique insight into private firm credit risk through its robust, proprietary, and global data set, covering commercial and industrial (C&I) middle market firms,
commercial real estate (CRE), and project finance loans.
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