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THE CURRENT EXPECTED CREDIT 
LOSS (CECL) - IMPLICATIONS FOR 
FINANCIAL INSTITUTIONS AND 
AN ANALYSIS OF THE IMPACT OF 
MODELING ASSUMPTIONS

Section 1:
Introduction
In the United States, the Financial Accounting 
Standards Board (“FASB”) issues the set of 
standards known as Generally Accepted Accounting 
Principles (“U.S. GAAP”), a common set of 
guidelines for the accounting and reporting of 
financial results. In this we focus on the guidance 
governing the Allowance for Loan and Lease Losses 
(“ALLL”), the financial reserves that firms set aside 
for possible credit loss on financial instruments.  
The recent revision to these standards, the Current 
Expected Credit Loss (“CECL”; FASB, 2016) 
standard, is expected to substantially alter the 
management, measurement and reporting of loan 
loss provisions.  The prevailing ALLL loss standard 
for the U.S. has been the principle of incurred loss, 
wherein credit losses are recognized only when 
it is likely that a loss has materialized. This is a 
calculation as of the financial reporting date and 
future events are not to be considered, which impairs 
the capability of managing reserves prior to a period 
of economic downturn. The result of this deferral 
implies that provisions are likely to be volatile and 
subject to the phenomenon of procyclicality, which 
means that provisions rise and regulatory capital 

ratios decrease exactly in the periods where we 
would prefer the opposite. In Figure 1, we illustrate 
the procyclicality of credit loss reserves under the 
incurred loss standard. We plot Net Charge-off Rates 
(“NCORs”), the provisions for loan and lease losses 
(“PLLL”) and the ALLL for all insured depository 
institutions in the U.S., sourced from the FDIC Call 
Reports for the period 4Q01 to 4Q17. NCORs began 
their ascent at the start of the Great Recession in 
2007, while PLLLs exhibit a nearly coinciding rise, 
while the ALLL continues to rise well after the 
economic downturn and peaks in 2010, nearly a year 
into the economic recovery. This coincided with a 
deterioration in bank capital ratios, which added to 
the stress on bank earnings, impairing the ability 
of institutions to provide sorely needed loans and 
contributing to the sluggishness of the recovery in 
the early part of the decade.  

This paper will proceed as follows. In Section 2, we 
will discuss some practical challenges faced by the 
industry in establishing models and processes to 
meet CECL requirements, and in Section 3, we will 
summarize an empirical analysis of the impact of 
assumptions on CECL estimates. >>

Figure 1: Net Charge-off Rates, 
provisions as a percent of total 
assets and the ALLL – All insured 
depository institutions in the 
U.S. (Federal deposit insurance 
corporation statistics on depository 
institutions report 
– Schedule FR Y-9C)

Michael Jacobs
Lead Quantitative Analytics 

and Modeling Expert
PNC Financial 

Services Group

Section 2:
Practical Challenges in Implementing CECL
In this section, we discuss some of the practical challenges facing institutions in implementing CECL frameworks.  
In the midst of the financial crisis during 2008, when the problem of countercyclicality of loan loss provision came 
to the fore, the FASB and the IASB established the Financial Crisis Advisory Group to advise on improvements in 
financial reporting. This was followed in early 2011 with the communication by the accounting bodies of common 
solutions for impairment reporting. In late 2012, the FASB issued a proposed change to the accounting standards 
governing credit loss provisioning (FASB, 20121)which was finalized after a period of public comment in mid-2016 
(FASB, 20162), while in the meantime the IASB issued its final IFRS 9 accounting standard in mid-2014 (IASB, 20143).  
The IFRS 9 standard was effective as of January 2018 while CECL is effective in the U.S. for SEC registrants in 
January 2020 and then for non-SEC registrants in January 2021; however, for banks that are not considered Public 
Business Entities (PBEs), the effective date will be December 31, 2021.
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Figure 2: The accounting supervisory timeline for CECL and IFRS 9 implementation

Legend

Regulatory Milestones (Past)               Regulatory Milestones (Indicative)

Figure 3: The CECL accounting standard – Regulatory Overview
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• Data Quality - significant effort in reconciliation with the General Ledger, missing value treatment, outlier treatment, data validation, 
and data transformation for CECL models 

• Sufficient number of accounts and defaults - the requirement to analyze the whole life of the loan, a shortage of sufficient number of 
accounts for modeling in some portfolios 

• Availability of origination date and origination variable 

• Availability of historical as well as forecast of macroeconomic factors - historical values of macroeconomic factors for model building. 
Accuracy of multi-year forecast of macroeconomic factors for the calculation of ‘forward looking’ Expected Credit Loss (ECL) estimates

• Calculation of ‘Lifetime’ for revolving loans

• Data Infrastructure - implementation of CECL will require a large volume of high quality data.

Figure 6: Data considerations and challenges in implementing the CECL Accounting Standard

Figure 7: Modeling considerations and challenges in implementing the CECL Accounting Standard 

Figure 8: Implementation considerations and challenges in the CECL Accounting Standard 

Areas Category Considerations / Challenges

Segmentation

• Lending exposures should be grouped according to shared credit risk characteristics and the basis of 
grouping should be reviewed to ensure that exposures within the group remain homogeneous in terms 
of their response to credit risk drivers.

• Exposure must not be grouped in such a way that credit risk of particular exposures is masked by the 
performance of the group as a whole.

• Groups should be sufficiently granular to allow banks to group exposures into portfolios with shared 
credit risk characteristics.

• Grouping implemented upon initial recognition based on similar credit risk characteristics will not be 
neccessarily appropriate subsequently.

• If a bank’s individual assessments of exposures do not adequately consider forward-looking information, 
it is appropriate to group lending exposures with shared credit risk characteristics to estimate the 
impact of forward-looking information.

• The default definition is not defined explicitly, but the definition used for capital adequacy/internal 
credit risk management should be used (qualitative + objective criteria - rebuttable presumption of 90 
DPD).

• Consider the relevant internal and external factors that may affect ECL estimates, such as the 
underwriting standards applied to a lending exposure at origination and changes in industry, 
geographical, economic and political factors.

• Important to consider forward looking information, including, macroeconomic factors. Banks should use 
experienced credit judgement to assess qualitative and quantitative factors and incorporate all relevant 
information without bias which is reasonably available without undue cost.

• Banks should be able to demonstrate that the forward-looking information factored into the ECL 
estimation process has a link to the credit risk drivers for particular exposures or portfolios.

Model
Methodology

Criteria 

Data Limitation 

Definition 

Estimation

Incorporation 
of forward 

looking 
information

Areas Category Considerations / Challenges

Implementation

• Data underlying most current ALLL estimates - current charge-of ratios, PDs LGDs, EADs and rates 
based on past due status - are not based on a life-of-loan loss concept. These rates, based on 
activity during specific time periods (such as one year) do not satisfy the life-of-loan loss expectation 
requirement.

• Therefore, systems must be reconfigured and static pools must be maintained to adequately provide 
appropriate LOL loss rates.

• Because expected losses are recorded at origination, there will be no natural relationship between the 
levels of key credit metrics - e.g.., current delinquencies, loan to value ratio, impaired loans, annual 
charge offs or annual loss rates, TDRs - to current ALL or the loan loss provision, therefore, they must 
not necessarily be used to forecast credit losses.

• It is necessary to devise and rely on other types of credit metrics in order to evaluate the reasonableness 
of credit loss forecasts.

• Under CECL’s life-on-loan concept new loan commitments are expected to have an impact on profit and 
loss and must be closely tracked

• Because of the relatively large “day 1” impact to net income and capital, quarter-end cut-off procedures 
will now be a larger focus of the audit function, as a result banks may require longer closing periods 
from the current reporting timeframes.

Data / System 
Requirements

Credit 
Metrics 

Reporting

Figure 4: Key business impacts of the CECL Accounting Standard

• Significant increase in the ALLL of 25-100%, varies based on portfolios 
• Potential reclassification of instruments & additional data requirements for lifetime loss calculations 
• Additional governance and control burdens due to new set of modeling & implementation frameworks
• More frequent consolidation of modeling and GL data, as well as results from multiple sources 

• Enhanced reporting of the ALLL and other factors
• Increased operational complexity due to augmented accounting requirements
• Additional modeling and other operations resource requirements to support modeling, risk reporting 

and management
• Alignment between modeling and business stakeholders
• Operational governance increases for data quality, lifetime calculation, modeling and GL reconciliation

• Increased computational burden for different portfolios (e.g., high process time for Retail portfolios 
based on granularity, segmentation and selected model methodology)

• Expansion of more granular historical data capacity
• Large computational power for frequent (monthly) run of the ALLL estimate
• Augmented time requirements to stabilize the qualitative and business judgment overlays across 

portfolios

Business Impacts

Operational Impacts

Technological Impacts

In Figure 3, we depict some high level overview of the regulatory standards and expectations in CECL. The first 
major element, which has no analogue in the legacy ALLL framework, is that there has to be a clear segmentation 
of financial assets, into groupings that align with portfolio management and which also represent groupings in 
which there is homogeneity in credit risk. This practice is part of traditional credit risk modeling, as has been 
the practice in Basel and CCAR applications, but which represents a fundamental paradigm shift in provisioning 
processes. Second, there are changes to the framework for measuring impairment and credit losses on financial 
instruments, which has several elements. One key aspect it enhances data requirements for items such as 
Troubled Debt Restructuring (“TDRs”) on distressed assets, and lifetime loss modeling for performing assets. 
This will require a definition of model granularity based on existing model inventories (i.e., for Basel and CCAR), 
data availability and a target level of accuracy. Moreover, this process will involve the adoption of new modeling 
frameworks for provision modeling. Finally, institutions will face a multitude of challenges around implementation 
and disclosures. This involves an enhanced Implementation platform for model and reporting (e.g., dashboards), 
as well as revised accounting policies for loans and receivables, foreclosed and repossessed assets and fair value 
disclosures.

1. CECL Regulatory 
Requirements Analysis

2. Gap Analysis and 
Solution Design 

3. Model Development

4. End-to-end 
Implementation

5. Automated and 
Standardized Reporting

• Mapping of CECL requirements to different bank 
functions and teams

• Analysis of data sources required for compliance

• Development of a common and consistent 
internal interpretation of what is required for the 
new framework 

• Defining the scope and body of work for the new 
CECL model methodology

• Informing and defining the framework for ALLL 
estimation and the impact on the bank

• Developing and evolving capabilities for new data 
requirements and modeling frameworks

• Developing a strategy for engagement with 
accounting and other stakeholders

• Executing readiness of the technological 
environment

• Developing an internal point of view or position 
paper on activities required for compliance

• Developing modeling frameworks for PD term 
structure. spot LGD & EAD, and lifetime loss 
calculations

• Developing the cash flow and simulation engines 
for the ALLL calculation

• Supporting model validation and implementaion 
challenges

• End-to-end implementation frameworks for CECL, 
including data, process, workflow, simulation, etc.

• Consideration of long term sustainability and 
efficiency

• Development of methodological inputs and 
reviews for accurate implementation

• Defining and designing the reporting framework 
for regulators and internal stakeholders covering 
the existing and future views 

• Standardization and automation of the monthly 
reporting process

• Executing and end-to-end impact assessment and 
reporting

Figure 5: Best industry practices in implementing the CECL Accounting Standard
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framework borrowed from the ST modeling practice.  
He performs a model selection of alternative CECL 
specifications in a top-down framework, using FDIC 
FR-Y9C (“Call Report”) data and constructing an 
aggregate or average hypothetical bank, with the 
target variable being net the charge-off rate (“NCOR”) 
and the explanatory variables constituted by 
Fed-provided macroeconomic variables as well as 
bank-specific controls for idiosyncratic risk. This study 
is not only the impact of the ALLL estimate under 
CECL for alternative model specifications, but also the 
impact of different frameworks for scenario generation: 
the Fed baseline assumption, a Gaussian Vector 
Autoregression (“VAR”) model and a Markov Regime 
Switching VAR (“MS-VAR”) model, following the study 
of Jacobs et al (20188).      

It is established in this study that, in general the CECL 
methodology is at risk of not achieving the stated 
objective of reducing the procyclicality of provisions 
relative to the legacy incurred loss standard, as across 
models he observes chronic underprediction of 
losses in the last 2-year out-of-sample period, which 
arguably is a period that is late in the economic cycle.  
Furthermore, the amount of such procyclicality exhibits 
significant variation across model specifications and 
scenario generation frameworks. In general, the 
MS-VAR scenario generation framework produces 
the best performance in terms of fit and lack of 
under-prediction relative to the perfect fore-sight 
benchmark, which is in line with the common industry 
practice of giving weight to adverse but probable 
scenarios, which the MS-VAR regime switching model 
can produce naturally and coherently as part of the 
estimation methodology that places greater weight on 
the economic downturn.

It is also found that, for any scenario generation 
model, across specification, the more lightly 
parameterized models tend to have better out-of-
sample performance. Furthermore, relative to the 
perfect foresight benchmark, the MS-VAR model 
produces a lower level of variation in the model 
performance statistics across loss predictive model 
specifications.  As a second exercise, the author 
attempts to quantify the level of model risk in this 
hypothetical CECL exercise, an approach that uses the 
principle of relative entropy. 

The author finds that, more elaborate modeling 
choices, such as more highly parameterized models in 
terms of explanatory variables, tend to introduce more 
measured model risk, but the MS-VAR specification 
for scenario generation generates less models risk 
as compared to the Fed or VAR frameworks. The 
implication is that banks may wish to err on the side 
of more parsimonious approaches, but also should 
attempt to model the non-normality of the credit loss 
distribution, in order to manage the increased model 
risk that the introduction of the CECL standard may 
give rise to.

The implication of this analysis is that the volume of 
lending and the amount of regulatory capital held may 
vary greatly across banks, even when it is the case that 
the respective loan portfolios have very similar risk 
profiles. Another consequence of this divergence of 
expected loan loss estimates under the CECL standard 
is that supervisors and other market participant 
stakeholders may face challenges in comparing 
banks at a point of time or over time. There are also 
implications for the influence of modeling choices in 
specification and scenario projections on the degree 
of model risk introduced by the CECL standard.  
  
In this paper, the data is sourced from the Statistics 
on Depository Institutions (“SDI”) report, which 
is available on the Federal Deposit Insurance 
Corporation’s (“FDIC”) research website. This bank 
data represents all insured depository institutions 
in the U.S. and contains income statement, balance 
sheet and off-balance sheet line items. The study uses 
quarterly data from the 4th quarter of 1991 through the 
4th quarter of 2017. The models for CECL are specified 
and estimated using a development period that ends 
in the 4th quarter of 2015, leaving the last 2 years (2016 
and 2017) as an out-of-sample test time period. The 
model development data are Fed macroeconomic 
variables, as well as aggregate asset-weighted average 
values of bank financial characteristics for each quarter, 
the latter either in growth rate for, or normalized by, 
the total value bank assets in the system.

The study considered a diverse set of macroeconomic 
drivers representing varied dimensions of the 
economic environment, and a sufficient number of 
drivers (balancing the consideration of avoiding over-
fitting) by industry standards (i.e., at least 2–3 and no 
more than 5–7 independent variables). According to 
these criteria, the author identifies the optimal set 
focusing on 5 of the 9 most commonly used national 
Fed CCAR MVs as input variables in the VAR model:

• Unemployment Rate (“UNEMP”)
• BBB Corporate Bond Yield (“BBBCY”)
• Commercial Real Estate Price Index (“CREPI”)
• CBOE Equity Volatility Index (“VIX”)
• BBB Corporate Credit Spread (“CORPSPR”)

Similarly, he identifies the following balance sheet 
items, banking aggregate idiosyncratic factors, 
according to the same criteria:

• Commercial and Industrial Loans to Total Assets 
(“CILTA”)

• Commercial and Development Loans Growth Rate 
(“CDLGR”)

• Trading Account Assets to Total Assets (“TAATA”)
• Other Real Estate Owned to Total Assets 

(“OROTA”)
• Total Unused Commitments Growth Rate 

(“TUCGR”)

Figure 9: Roadmap Forward for an Efficient Implementation of the CECL Accounting Standard

Review - Multi-
year Roadmap

Methodology and 
Implementation

Assessment

Model Development
and Implementation

Automated and 
Standardized 

Reporting

Planning For 
Compliance Now

Identify Strategic 
Capabilities and 

Synergies

Convert 
Regulatory 

Challenges into 
Opportunities

Think Global 
Not Local 

The complexity of CECL requirements require the firms to act now, due to tight 
implementation timelines and large body of work, and put in place a program to 
understand the overall impact to the firm from a business and technology perspective. 

Leverage existing infrastructure and programs for current regulations BASEL, CCAR, 
DFAST, ALLL etc. to identify strategic platforms and capabilities for further investment.

Regulatory reform is not a threat to growth or revenues, but instead a strategic 
opportunity to better position the firm going forward through further optimization in 
existing BAU effort and processes in managing risks.

How to execute the CECL framework at the global scale, given the different rules to be 
published by supervisors or different jurisdictions where the organisation operates in?

The new CECL standard is expected to have a 
significant business impact on the accounting 
organizations of financial institutions by increasing the 
allowance, as well as operational and technological 
impacts due to the augmented complexity of 
compliance and reporting processes, as summarized 
in Figure 4. Institutions will need to develop an 
acumen of best practice activities: project experience 
in supporting CECL programs and investing in assets 
and tools that enable the institution to accelerate the 
model development, implementation and reporting 
work required in CECL initiatives. In Figure 5, we depict 
these best industry practices. As shown in Figure 6, 
the CECL effort requires an additional reconciliation 
of regulatory modeling data with business (General 
Ledger) and other sources to ensure the consistency 
and transparency of the results. CECL guidance 
provides a high level expectation for modeling the “life 
of loan” which needs to be accurately interpreted and 
captured in the model development process, which 
we enumerate in Figure 7. An efficient and automated 
system is the key for a successful CECL rollout 
across the bank, creating distinct implementation 
considerations and challenges, which we show in 
Figure 8. In summary, shown in Figure 9, we highlight 
that an efficient and automated system is the key for 
a successful CECL rollout across the bank, creating 
distinct implementation considerations and challenges. 
 

Section 3:
The impact of modeling assumptions on CECL 
estimates: Bench-marking, backtesting and 
model risk
There are some key modeling assumptions to be made 
in constructing CECL forecasts. First, the specification 
of the model linking loan losses to the macroeconomic 
environment will undoubtedly drive results. Second, 
and no less important, the specification of a model 
that generates macroeconomic forecasts and most 
likely scenario projections will be critical in establishing 
the CECL expectations. As we know from other and 
kindred modeling exercises, such as stress testing 
(“ST”) used by supervisors to assess the reliability 
of credit risk models in the revised Basel framework 
(Basel Committee on Banking Supervision, 20064) or 
the Federal Reserve’s comprehensive capital analysis 
and review (“CCAR”) program (Board of Governors of 
the Federal Reserve System, 20095), models for such 
purposes are subject to supervisory scrutiny. One 
concern is that such advanced mathematical, statistical 
and quantitative techniques and models can lead to 
model risk, defined as the potential that a model does 
not sufficiently capture the risks it is used to assess, and 
the danger that it may underestimate potential risks in 
the future (Board of Governors of the Federal Reserve 
System, 20116). We expect that the depth of review and 
burden of proof will be far accentuated in the CECL 
context, as compared to Basel or CCAR, as such model 
results have financial statement reporting implications. 

In the study of Jacobs (20187), toward the end of 
analyzing the impact of model specification and 
scenario dynamics upon expected credit loss estimates 
in CECL, the author implements a highly stylized >>
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The historical data are 65 quarterly observations from 
4Q01 to 4Q17  described in Table 1 of the paper. It 
observes that all correlations have intuitive signs and 
magnitudes that suggest significant relationships, 
although the latter are not large enough to suggest 
any issues with multicollinearity. The author identifies 
14 optimal models according to the criteria discussed 
previously, 7 combinations macroeconomic variables 
(4 bivariate and 3 trivariate specifications), as well as 
versions of these incorporating idiosyncratic variables:

• Model 1: Macroeconomic - UNEMP & BBBCY; 
Idiosyncratic - none 

• Model 2: Macroeconomic - UNEMP & BBBCY; 
Idiosyncratic - CILTA & CDLGR 

• Model 3: Macroeconomic - UNEMP & CREPI; 
Idiosyncratic - none 

• Model 4: Macroeconomic - UNEMP & CREPI; 
Idiosyncratic - TAAA & CDLGR 

• Model 5: Macroeconomic - UNEMP & CORPSPR; 
Idiosyncratic - none 

• Model 6: Macroeconomic - UNEMP & CORPSPR; 
Idiosyncratic - OROTA

• Model 7: Macroeconomic - CREPI & VIX; 
Idiosyncratic - none 

• Model 8: Macroeconomic - CREPI & VIX; 
Idiosyncratic - TAAA & OROTA

• Model 9: Macroeconomic - CORPSPR , UNEMP & 
VIX; Idiosyncratic - none 

• Model 10: Macroeconomic - CORPSPR , UNEMP I 
& VIX; Idiosyncratic - TUCGR

• Model 11: Macroeconomic - BBBCY , UNEMP & 
CREPI; Idiosyncratic - none 

• Model 12: Macroeconomic - BBBCY , UNEMP & 
CREPI; Idiosyncratic - CDLGR

• Model 13: Macroeconomic - BBBCY , UNEMP & 
CORPSPR; Idiosyncratic - none 

• Model 14: Macroeconomic - BBBCY , UNEMP  & 
CORPSPR; Idiosyncratic - TAAA

As described in Table 2 of the paper, all of the 
candidate models satisfy our basic requirements 
of model fit and intuitive sensitivities. Model fit, as 
measured by Adjusted R-Squared (“AR2”), ranges from 
87% to 97% across models, which is good performance 
by industry standard and broadly comparable. 

The model performance metrics of the 14 models 
are presented in Table 3 of the paper, where these 
statistics are tabulated for the development sample 
4Q01-4Q15, and out-of-sample 1Q16-4Q17, and 
the latter is evaluated under the three scenario 
generation models (Fed, VAR and MS-VAR) as well as 
perfect foresight (i.e., assuming we anticipated the 
actual paths of the macroeconomic and idiosyncratic 
variables). The author considers the following industry 
standard model performance metrics:

• Generalized Cross-Validation (“GCV”)
• Squared Correlation (“SC”)
• Root Mean Squared Error (“RMSE”)
• Cumulative Percent Error (“CPE”)
• Akaike Information Criterion (“AIC”) 

It is observed from Table 3 of the paper that there is a 
great diversity of out-of-sample model performance 
across econometric specifications as well as across 
models for baseline economic forecasts, both in 
absolute terms and in comparison to the perfect 
foresight benchmark. It is further noted that in 
summary, out-of-sample performance across models 
is not assessed as being favorable by industry 
standards, even in the perfect foresight scenario. 
Measures of model (GCV, SC, RMSE & AIC) fit tend 
to be poor, and there is chronic underprediction of 
NCORs according to the CPE metric. While this is not 
conclusive, if it is assumed that we are near the end 
of an economic expansion, these results imply that 
most banks’ models will under-provision as we enter a 
downturn, which is evidence that the CECL standard 
may fail to address the problem of procyclicality 
that was the intent of the new accounting guidance.  
Among the loss model specifications, he finds that 
generally the loss prediction specifications having a 
lower parametrization, as well as the MS-VAR scenario 
generation model, tends to produce better measures 
of model fit and a lower degree of under-prediction.  
Furthermore, relative to the perfect foresight 
benchmark, the MS-VAR model produces a lower level 
of variation in the model performance statistics across 
loss predictive model specifications.

Empirical implementation of the model risk 
quantification results are summarized in Table 4 of the 
paper, where the author tabulates the mean CECL loss 
under the model, the same in the worst case using the 
principle of relative entropy, and the relative model risk 
error (“RMRE”) measure.

Table 4 shows that across credit loss and 
macroeconomic scenario generation models, the 
average RMRE is substantial. Considering scenario 
generation frameworks, it is observed that the MS-
VAR model has a consistently lower RMRE measure 
as compared to the Fed or VAR models. Another 
pattern that the author observes is that, in the majority 
of cases, credit loss models having either more 
macroeconomic, or including idiosyncratic, factors 
in addition to a set of macroeconomic factors, have 
higher model risk measures.
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