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Modeling Credit Card Losses Under CECL

Under the Financial Accounting Standards Board’s new Current Expected Credit Loss account-
ing model, lending institutions must employ a new approach when making allowances on expected 
losses for loans and debt securities. With CECL, entities must recognize an allowance on the ex-
pected (remaining) lifetime credit losses when reporting. While the concept of lifetime is reason-
ably well understood for installment loans, it is more complicated for revolving products such as 
credit cards, which effectively have no term limit. To further complicate matters, borrowers can 
draw debt after the measurement date of the expected loss calculation. In other words, any credit 
card that has not been fully drawn could have higher losses than its measurement balance if the 
borrower keeps drawing and eventually defaults. 
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Modeling Credit Card Losses Under CECL
bY DAVID FIeLDHOUSe

Under the Financial Accounting Standards Board’s new Current Expected Credit Loss accounting model, 
lending institutions must employ a new approach when making allowances on expected losses for 
loans and debt securities. With CECL, entities must recognize an allowance on the expected (remaining) 

lifetime credit losses when reporting.1  While the concept of lifetime is reasonably well understood for installment 
loans, it is more complicated for revolving products such as credit cards, which effectively have no term limit. 
To further complicate matters, borrowers can draw debt after the measurement date of the expected loss 
calculation. In other words, any credit card that has not been fully drawn could have higher losses than its 
measurement balance if the borrower keeps drawing and eventually defaults. 

Fortunately for most lenders, they 
need to make an allowance only for debt 
drawn—or committed—at the time of ex-
pected loss measurement. Provided that a 
card is unconditionally cancelable, a lender 
can terminate its obligation at any time 
and for no reason at all. In some cases, the 
issuer is nervous because the borrower is 
delinquent, bankrupt or overdrawn, or is 
failing to comply with the account agree-
ment.2  Alternatively, issuers may close an 
account if they see something that makes 
them nervous in their portfolio and want 
to reduce their overall exposure. The fact 
that the lender has the contractual right 
to cancel or freeze an account allows the 
institution this favorable treatment when 
calculating expected losses. 

The practice of calculating expected  
losses on only committed debt is critical,  
because material losses on credit cards can 
occur for decades. Industry performance 
data reveal that cards booked prior to 1995 
still have material losses today. Chart 1 
shows accounts booked prior to 1995 aver-
aged more than $100 million in monthly 
losses in recent years. As minimum pay-
ments to principal are required, it is rea-
sonable to assume that most of the recent 
losses come from the uncommitted credit 

line at the time of 
booking. 1

Prior to CECL, 
lenders did not have 
the need to model 
committed and un-
committed losses 
separately. Modeling 
the evolution of com-
mitted debt presents 
a challenge to credit 
modelers, as even 
the largest institu-
tions do not track 
losses by transaction. 
This paper answers 
the challenge of determining the lifetime 
of committed credit card debt. This analy-
sis uses a dataset on U.S. credit cards from 
CreditForecast.com, a partnership between 
Equifax and Moody’s Analytics. By combin-
ing this industry credit data with information 
about payment behavior based on data from 
the Consumer Financial Protection Bureau, 
we are able determine the lifetime of a credit 
card. Through this study, we illustrate the 
challenges for modelers under CECL and 

1 We recognize that effective lifetime and contractual life-
time will differ.

assess the impact of the new accounting 
standards. 2 

Pay-down assumptions
The evolution of committed and uncom-

mitted balances depends on the applica-
tion of payments after the measurement 

2 There is some evidence to suggest that account closures 
are prevalent for riskier borrowers. In 2009, more than 
10% of high-risk accounts were closed with zero balances. 
In 2017, more than 4% of these high-risk accounts were 
closed. This analysis uses data on U.S. credit cards from 
CreditForecast.com, a partnership between Equifax and 
Moody’s Analytics. Here, we measure high-risk-using ac-
counts with an updated Vantage credit score of 530 to 579.
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date. It is expected that most institutions 
will make assumptions about payments, 
because the appropriate transaction-level 
data are not available and forecasting com-
mitted payments is challenging, as we will 
discuss below. 

Detailed payment data present the first 
challenge for a modeler. Most servicers do 
not provide account-level payment informa-
tion back to the lender. Even if the lender 
had payment information, credit card debt 
is composed of the debt incurred from many 
transactions at different times. As a result, 
credit cards may have debt tiers that are 
associated with different interest rates. At 
the account level, interest rates can change 
from introductory to the regular interest 
rate. Another way account-level interest 
rates can change is if the rate is variable. 
Without information on how each payment 
is applied at the transaction level, though, 
a credit modeler must make an assumption 
of how payments are applied when interest 
rates change. 

Legally, the CARD Act3 requires issuers 
to apply principal payments to the out-
standing balance with the highest interest 
rate first, until the highest rate balance is 
reduced to zero or the principal payment 
was fully utilized. However, the CARD Act 
is hard to follow in practice. Even if mod-
elers had access to the appropriate data, 
they would have to forecast the size and 
payments to future interest rate tiers. Very 
quickly, this can be intractable, as many 

3 Credit Card Accountability Responsibility and Disclosure 
Act of 2009

potential inter-
est rate tiers could 
be created.

A naïve approach 
to handling pay-
ments is FIFO, or first 
in, first out. Under 
FIFO, payments are 
applied first to the 
oldest balances.4 
This approach is 
much simpler and 
more practical to 
implement than the 
rules dictated by 

the CARD Act. However, larger institutions 
have received pushback on such a simple ap-
proach from regulators, as some payments 
are applied to future draw activity for rea-
sons such as the CARD Act or because there 
could be changes in future payment activity. 
As a result, assuming payments are allocated 
by FIFO may artificially reduce the lifetime 
estimate by too much, especially for revolv-
ers5 who have a larger portion of uncommit-
ted balances after the measurement date.

Instead of following FIFO or the CARD 
Act, many lending institutions are planning 
to use a modification of FIFO. One potential 
modification adjusts payment to principal 
by relating current debt to committed debt. 
More specifically, we define the proportional 
approach as

Committed Principal Payment =  
Principal Payment * 

 min
 

min�1,
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐷𝐷𝐶𝐶𝐷𝐷𝐶𝐶

𝑇𝑇𝐶𝐶𝐶𝐶𝑇𝑇𝑇𝑇 𝐷𝐷𝐶𝐶𝐷𝐷𝐶𝐶
� 

 
This type of relationship is pinned in 

theory, because it assumes the proportion 
of payments is directly related to the pro-
portion of committed debt to current total 
debt. In other words, each dollar paid has 
an equal chance to go to committed and 
uncommitted debt. 

As a borrower draws more debt over 
time, a smaller proportion of payments to 
principal will be allocated to committed 

4 For the purposes of this discussion, we assume that pay-
ments are net of interest and fees. Consequently, payments 
are applied to unpaid principal balance.

5 Borrowers who carry balances month to month.

debt and a larger proportion will be applied 
to uncommitted debt. Chart 2 illustrates 
how committed and uncommitted balances 
evolve each month after the measurement 
date for a hypothetical borrower who be-
comes delinquent in the five months after 
the measurement date.6 In this case, the 
borrower makes both draws and payments 
after the measurement date. As a result, 
only a proportion of the total debt should 
be considered in the expected loss calcula-
tion under CECL.

Tables 1 and 2 illustrate the impact of 
different payment assumptions on com-
mitted losses. For exposition purposes, 
we abstract from interest and fees. In the 
tables, we motivate the fact that these 
assumptions may have a large impact on 
how one calculates a loss under CECL. In 
each table, a borrower makes payments 
and draws during the first four months 
after the measurement date. After four 
periods, the borrower stops paying and 
the account is eventually charged off. 
Under FIFO, the committed principal loss 
will be $600 as is shown in Table 1. In 
contrast, under the proportional approach 
(see Table 2), which is discussed above, 
the committed principal loss will be $677, 
as the payment assumption has become 
conservative and the borrower is drawing 
after the measurement date.

Effective lifetime of credit cards
When calculating committed losses, it 

is important to consider payment behavior 
and the heterogeneity of borrowers. Keys 
and Wang (2016)7 characterize a distribu-
tion of payer types and behavior. Using 
their characterization of the credit card 
market, we simulate committed and un-
committed debt by borrower type. More 
specifically, we forecast payments for four 
types of borrowers. Payments then be-
come conditional on borrower type with 
each type having a different chance of not 
making a payment. Next, we track the bor-

6 The detailed calculation is shown in Table 2. 
7 Benjamin J. Keys and Jialan Wang, “Minimum Payments 

and Debt Paydown in Consumer Credit Cards,” National 
Bureau of Economic Research Working Paper Series  
(October 2016). 
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rowers over time and identify individuals 
who default. By studying the defaulter 
population, we are able to determine the 
proportion of the charge-off balance that 
belongs to committed debt at the time 
of measurement. 

Chart 3 plots the proportion of commit-
ted debt compared with total default bal-
ance by month since measurement date. 
We consider four types of borrowers: Those 
who typically (1) pay in full (transactors), 
(2) pay the minimum, (3) pay near the 
minimum and (4) mixed payers or those 
who do not consistently pay within one 
of these categories at least half the time. 
The y-axis shows the proportion of com-
mitted debt to total debt at the time of 
default, while the x-axis shows the month 
since measurement when the default oc-
curred. Our analysis reveals that losses on 
committed debt are likely to be material 
for minimum payers. Even for borrowers 
who were likely to make full payments, 
our analysis reveals that material losses 
on committed debt can still be discharged 
around the two-year mark in the event of 
a default. 

One way to understand the effective 
lifetime of a credit card is to understand 
the distribution of the months it takes for a 
committed dollar to default. Table 3 shows 
information on the number of months to de-
fault broken out by borrower type and for the 

portfolio overall. In our analysis, the average 
committed dollar defaults at 8.85 months 
after the measurement date while the 95th 
percentile occurs at the 28th month.8 It 
is reasonable to forecast any credit model 
for 28 months. After that time period, the 
data become much noisier and forecast 
accuracy will deteriorate. Consequently, a 
model owner may use some type of gross-
up factor to capture losses beyond the 
forecast horizon.

While one might be tempted to forecast 
committed losses over a two- or three-year 
horizon, it is important to recognize that 
losses can occur much further out as shown 
in Chart 3 and Table 3. Depending on the 
borrower type, the material loss window 
can differ dramatically. Borrowers who typ-
ically make the minimum payment default 
18.2 months after measurement, while 
transactors default on average after 5.3 
months since measurement. The upshot 
is that portfolios with a high concentra-
tion of revolvers could have an 85% longer 
forecasting window. Even if one forecasts 
out 52 months, the lender will still need to 
account for the remaining 5%.9

8 For this analysis we assume that the population consists 
of 9% minimum payers, 20% near minimum payers, 45% 
mixed payers and 26% transactors. 

9 It is reasonable to apply some gross-up factor to capture 
the terminal losses if forecasting further presents a  
challenge.

Losses on committed balances
We are able to calculate the losses on 

committed debt at the quarterly booking 
cohort level by combining the results of 
the simulation with the CreditForecast.
com data. To illustrate the results, we fo-
cus on cards booked in the fourth quarter 
of 2009 with a measurement date of June 
2010. Chart 4 shows committed losses 
against actual losses against losses under 
CECL. To illustrate the importance of us-
ing a FIFO or proportional assumption, 
we present both. The analysis reveals 
that that committed losses are substan-
tially less than actual losses because 
they exclude future draws beyond the 
measurement date. Furthermore, our 
calculations reveal that losses can occur 
as late as eight years after the measure-
ment date. These delayed losses would be 
driven from borrowers who only made the 
minimum payment.

While illustrative, Chart 4 obscures 
the impact of payment assumptions. Mi-
nor differences, month after month, can 
build up. Chart 5 shows the cumulative 
committed loss for the same analysis. 
By the end of available history, the pro-
portional approach results in 12% more 
losses than the FIFO approach. Clearly, 
the assumptions used to calculate expected 
credit losses are not trivial and must be 
considered carefully. 

Table 1: Example of FIFO Payment Allocation
Mo Unpaid principal 

balance
Draw Principal payment Com.  payment Com. bal Com. total 

charge-off
Total 

charge-off bal

0 1,000 1,000
1 900 0 100 100 900
2 800 0 100 100 800
3 700 0 100 100 700
4 600 0 100 100 600
5 600
6 600
7 600
8 600
9 600
10 600 600 600

Source: Moody’s Analytics 
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Impact analysis 
To understand the impact of CECL on the 

credit card industry overall, we forecast the 
expected loss on committed credit balances 
at different measurement dates and compare 
these expected losses to the incurred loss 
approach.10 The committed loss forecast is 
constructed from using the CreditForecast.
com credit card loss forecast and assuming 
the proportional approach defined above.

Chart 6 shows the increase in expected 
credit loss, or ECL, relative to the incurred 
loss approach at different points in time. 
During the last recession, with perfect 

10 The incurred loss approach is approximated by taking the 
loss rate in the prior year and applying it to balances in the 
first 12 months of the evaluation year.

foresight, we would expect allowances to 
have increased by 90% if CECL had been 
in effect.11 Of course, much of the impact 
reflects the fact that economic conditions 
heading into the financial crisis would be 
considered under CECL and not under the 
incurred loss approach. If we used economic 
forecasts that underestimated the severity 
of the recession, the impact would have 
been less on reserves. Looking at more 
recent data, we see a smaller impact from 
CECL. In June 2018, allowances would have 
been 34% higher using Moody’s Analytics 
economic forecasts. Finally, in January 2020 

11 We assume that there are no substantial changes to ac-
counting practices other than the switch to CECL.

allowances are expected to increase by 36% 
relative to incurred losses. 

In general, we expect credit supply to 
become slightly more limited under CECL in 
the card market. Compared with other con-
sumer credit products, the change in reserves 
is fairly modest and in line with the overall 
impact of IFRS 9 in Europe.12 Our research in 
other lending products such as mortgage and 
auto suggests that the typical allowance for 
installment debt could double.13 Of course 

12 Alain Laurin, Maria Mazilu, Claudia Silva and Nick Hill, 
“Limited Impact From IFRS 9 First Time Adoption, but 
Disclosure Uneven So Far,” Sector In-Depth for Financial 
Institutions (April 30, 2018).

13 Deniz Tudor and Timothy Daigle, “How Much Will CECL 
Impact Reserves for First Mortgage Portfolios?” Moody’s 
Analytics white paper (December 2017); Evan Andrews, 
“CECL Impact on Credit Loss Allowances for U.S. Auto 
Loans” Moody’s Analytics white paper (August 2018).
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Table 2: Example of Proportional Payment Allocation
Mo Unpaid principal 

balance
Draw Principal payment Com.  payment Com. bal Com. total 

charge-off
Total 

charge-off bal

0 1,000  1,000
1 1,100 200 100 100*1000/1100=91 909
2 1,200 200 100 100*1000/1200=83 826
3 1,300 200 100 100*1000/1300=77 749
4 1,400 200 100 100*1000/1400=71 677
5 1,400
6 1,400
7 1,400
8 1,400
9 1,400
10 1,400 677 1400

Source: Moody’s Analytics 



MOODY’S ANALYTICS

6  December 2018 

this analysis here is ceteris paribus. It is cer-
tainly possible that lenders might substitute 
away from installment loans because they 
will be cheaper under CECL compared with 
other products. 

Results will vary at the portfolio level. 
Perhaps the biggest determinant of the CECL 
impact on allowances is the composition of 
revolvers and transactors. Because revolvers 
have a much longer life than transactors, 
portfolios with a higher concentration of 
revolvers are much more likely to experience 
a larger impact when adopting CECL. Con-

versely, a portfolio with a high concentration 
of transactors may potentially end up with 
lower allowance numbers. 

Of course, our assessment about the 
potential impact from CECL is subject to 
several risks and assumptions. Larger lend-
ers may be forced to apply a more conser-
vative payment approach. On the other 
hand, smaller lenders may face fewer 
restrictions, which may result in a smaller 
impact as they choose a methodology 
that is less onerous. Lenders may also 
change their credit management policy 

to minimize CECL’s 
impact on loss re-
serves. For example, 
there may also be 
a greater empha-
sis on mitigating 
losses through the 
extension of smaller 
credit lines and a 
greater emphasis 
on loss mitiga-
tion programs to 
curb borrowing 
when borrowers 
become delinquent.

As we head toward CECL adoption, it is 
critical that we highlight a couple of im-
portant issues and themes. Lenders must 
absolutely exclude future draws beyond 
the measurement date when calculat-
ing their ECL; otherwise they will be at a 
competitive disadvantage. Next, modelers 
must carefully construct and defend their 
committed pay-down curves to a variety 
of stakeholders. The model owners will 
need to prepare for regulatory scrutiny 
and examinations by validators and audi-
tors. The analysis of this paper shows that 
subtle decisions over payment decisions 
can still have a moderate impact on loss 
reserves and the model owners need to 
understand their decisions. New monitor-
ing tools need to be developed to ensure 
that CECL models are and continue to be 
accurate as they pertain to committed 
losses. Finally, lenders need to prepare for 
portfolio loss reserves that will be vola-
tile. Heading into any recession, lenders 
should expect the population of revolvers 
to rise. A quick change in the portfolio 
composition can drive large increases in 
allowances that each lender must be pre-
pared to cover.
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Table 3: Months to Default of Committed Dollars*

Segment Avg 95th Percentile

Portfolio 8.9 28

Min payers 18.2 52

Near min payers 10.7 26

Mixed payers 6.5 14

Transactors 5.3 13

* These statistics are weighted by default balances.

Source: Moody’s Analytics



MOODY’S ANALYTICS

7  December 2018 

About the Author
 
David Fieldhouse is a Director in the Content, Economics and Structured Analytics Division of Moody’s Analytics. His responsibilities include developing and validating 
models of retail loan performance for financial institutions. He also provides regular analysis and commentary on consumer credit markets. David has a PhD from the 
University of Western Ontario.



  About Moody’s Analytics

Moody’s Analytics provides fi nancial intelligence and analytical tools supporting our clients’ growth, effi ciency 

and risk management objectives. The combination of our unparalleled expertise in risk, expansive information 

resources, and innovative application of technology helps today’s business leaders confi dently navigate an 

evolving marketplace. We are recognized for our industry-leading solutions, comprising research, data, software 

and professional services, assembled to deliver a seamless customer experience. Thousands of organizations 

worldwide have made us their trusted partner because of our uncompromising commitment to quality, client 

service, and integrity. 

Concise and timely economic research by Moody’s Analytics supports fi rms and policymakers in strategic planning, product 
and sales forecasting, credit risk and sensitivity management, and investment research. Our economic research publications 
provide in-depth analysis of the global economy, including the U.S. and all of its state and metropolitan areas, all European 
countries and their subnational areas, Asia, and the Americas. We track and forecast economic growth and cover specialized 
topics such as labor markets, housing, consumer spending and credit, output and income, mortgage activity, demographics, 
central bank behavior, and prices. We also provide real-time monitoring of macroeconomic indicators and analysis on timely 
topics such as monetary policy and sovereign risk. Our clients include multinational corporations, governments at all levels, 
central banks, fi nancial regulators, retailers, mutual funds, fi nancial institutions, utilities, residential and commercial real 
estate fi rms, insurance companies, and professional investors.

Moody’s Analytics added the economic forecasting fi rm Economy.com to its portfolio in 2005. This unit is based in West Chester 
PA, a suburb of Philadelphia, with offi ces in London, Prague and Sydney. More information is available at www.economy.com.

Moody’s Analytics is a subsidiary of Moody’s Corporation (NYSE: MCO). Further information is available at 
www.moodysanalytics.com.

DISCLAIMER: Moody’s Analytics, a unit of Moody’s Corporation, provides economic analysis, credit risk data and insight, 
as well as risk management solutions.  Research authored by Moody’s Analytics does not refl ect the opinions of Moody’s 
Investors Service, the credit rating agency.  To avoid confusion, please use the full company name “Moody’s Analytics”, when 
citing views from Moody’s Analytics.

About Moody’s Corporation

Moody’s Analytics is a subsidiary of Moody’s Corporation (NYSE: MCO).  MCO reported revenue of $4.2 billion in 2017, 
employs approximately 11,900 people worldwide and maintains a presence in 41 countries. Further information about 
Moody’s Analytics is available at www.moodysanalytics.com.



© 2018 Moody’s Corporation, Moody’s Investors Service, Inc., Moody’s Analytics, Inc. and/or their licensors and affi liates (collectively, “MOODY’S”). All 
rights reserved.

CREDIT RATINGS ISSUED BY MOODY’S INVESTORS SERVICE, INC. AND ITS RATINGS AFFILIATES (“MIS”) ARE MOODY’S CURRENT OPIN-
IONS OF THE RELATIVE FUTURE CREDIT RISK OF ENTITIES, CREDIT COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES, AND MOODY’S 
PUBLICATIONS MAY INCLUDE MOODY’S CURRENT OPINIONS OF THE RELATIVE FUTURE CREDIT RISK OF ENTITIES, CREDIT COMMIT-
MENTS, OR DEBT OR DEBT-LIKE SECURITIES. MOODY’S DEFINES CREDIT RISK AS THE RISK THAT AN ENTITY MAY NOT MEET ITS CONTRAC-
TUAL, FINANCIAL OBLIGATIONS AS THEY COME DUE AND ANY ESTIMATED FINANCIAL LOSS IN THE EVENT OF DEFAULT. CREDIT RATINGS 
DO NOT ADDRESS ANY OTHER RISK, INCLUDING BUT NOT LIMITED TO: LIQUIDITY RISK, MARKET VALUE RISK, OR PRICE VOLATILITY. 
CREDIT RATINGS AND MOODY’S OPINIONS INCLUDED IN MOODY’S PUBLICATIONS ARE NOT STATEMENTS OF CURRENT OR HISTORICAL 
FACT. MOODY’S PUBLICATIONS MAY ALSO INCLUDE QUANTITATIVE MODEL-BASED ESTIMATES OF CREDIT RISK AND RELATED OPINIONS 
OR COMMENTARY PUBLISHED BY MOODY’S ANALYTICS, INC. CREDIT RATINGS AND MOODY’S PUBLICATIONS DO NOT CONSTITUTE OR 
PROVIDE INVESTMENT OR FINANCIAL ADVICE, AND CREDIT RATINGS AND MOODY’S PUBLICATIONS ARE NOT AND DO NOT PROVIDE 
RECOMMENDATIONS TO PURCHASE, SELL, OR HOLD PARTICULAR SECURITIES. NEITHER CREDIT RATINGS NOR MOODY’S PUBLICATIONS 
COMMENT ON THE SUITABILITY OF AN INVESTMENT FOR ANY PARTICULAR INVESTOR. MOODY’S ISSUES ITS CREDIT RATINGS AND PUB-
LISHES MOODY’S PUBLICATIONS WITH THE EXPECTATION AND UNDERSTANDING THAT EACH INVESTOR WILL, WITH DUE CARE, MAKE 
ITS OWN STUDY AND EVALUATION OF EACH SECURITY THAT IS UNDER CONSIDERATION FOR PURCHASE, HOLDING, OR SALE. 

MOODY’S CREDIT RATINGS AND MOODY’S PUBLICATIONS ARE NOT INTENDED FOR USE BY RETAIL INVESTORS AND IT WOULD BE RECKLESS 
AND INAPPROPRIATE FOR RETAIL INVESTORS TO USE MOODY’S CREDIT RATINGS OR MOODY’S PUBLICATIONS WHEN MAKING AN INVESTMENT 
DECISION. IF IN DOUBT YOU SHOULD CONTACT YOUR FINANCIAL OR OTHER PROFESSIONAL ADVISER.

ALL INFORMATION CONTAINED HEREIN IS PROTECTED BY LAW, INCLUDING BUT NOT LIMITED TO, COPYRIGHT LAW, AND NONE OF SUCH IN-
FORMATION MAY BE COPIED OR OTHERWISE REPRODUCED, REPACKAGED, FURTHER TRANSMITTED, TRANSFERRED, DISSEMINATED, REDISTRIB-
UTED OR RESOLD, OR STORED FOR SUBSEQUENT USE FOR ANY SUCH PURPOSE, IN WHOLE OR IN PART, IN ANY FORM OR MANNER OR BY ANY 
MEANS WHATSOEVER, BY ANY PERSON WITHOUT MOODY’S PRIOR WRITTEN CONSENT. 

All information contained herein is obtained by MOODY’S from sources believed by it to be accurate and reliable. Because of the possibility of human 
or mechanical error as well as other factors, however, all information contained herein is provided “AS IS” without warranty of any kind. MOODY’S 
adopts all necessary measures so that the information it uses in assigning a credit rating is of suffi cient quality and from sources MOODY’S considers to 
be reliable including, when appropriate, independent third-party sources. However, MOODY’S is not an auditor and cannot in every instance indepen-
dently verify or validate information received in the rating process or in preparing the Moody’s publications. 

To the extent permitted by law, MOODY’S and its directors, offi cers, employees, agents, representatives, licensors and suppliers disclaim liability to any 
person or entity for any indirect, special, consequential, or incidental losses or damages whatsoever arising from or in connection with the information 
contained herein or the use of or inability to use any such information, even if MOODY’S or any of its directors, offi cers, employees, agents, representatives, 
licensors or suppliers is advised in advance of the possibility of such losses or damages, including but not limited to: (a) any loss of present or prospective 
profi ts or (b) any loss or damage arising where the relevant fi nancial instrument is not the subject of a particular credit rating assigned by MOODY’S.

To the extent permitted by law, MOODY’S and its directors, offi cers, employees, agents, representatives, licensors and suppliers disclaim liability for 
any direct or compensatory losses or damages caused to any person or entity, including but not limited to by any negligence (but excluding fraud, will-
ful misconduct or any other type of liability that, for the avoidance of doubt, by law cannot be excluded) on the part of, or any contingency within or 
beyond the control of, MOODY’S or any of its directors, offi cers, employees, agents, representatives, licensors or suppliers, arising from or in connection 
with the information contained herein or the use of or inability to use any such information.

NO WARRANTY, EXPRESS OR IMPLIED, AS TO THE ACCURACY, TIMELINESS, COMPLETENESS, MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR 
PURPOSE OF ANY SUCH RATING OR OTHER OPINION OR INFORMATION IS GIVEN OR MADE BY MOODY’S IN ANY FORM OR MANNER WHATSO-
EVER.

Moody’s Investors Service, Inc., a wholly-owned credit rating agency subsidiary of Moody’s Corporation (“MCO”), hereby discloses that most issuers 
of debt securities (including corporate and municipal bonds, debentures, notes and commercial paper) and preferred stock rated by Moody’s Investors 
Service, Inc. have, prior to assignment of any rating, agreed to pay to Moody’s Investors Service, Inc. for appraisal and rating services rendered by it fees 
ranging from $1,500 to approximately $2,500,000. MCO and MIS also maintain policies and procedures to address the independence of MIS’s ratings 
and rating processes. Information regarding certain affi liations that may exist between directors of MCO and rated entities, and between entities who 
hold ratings from MIS and have also publicly reported to the SEC an ownership interest in MCO of more than 5%, is posted annually at www.moodys.
com under the heading “Investor Relations — Corporate Governance — Director and Shareholder Affi liation Policy.”

Additional terms for Australia only: Any publication into Australia of this document is pursuant to the Australian Financial Services License of MOODY’S 
affi liate, Moody’s Investors Service Pty Limited ABN 61 003 399 657AFSL 336969 and/or Moody’s Analytics Australia Pty Ltd ABN 94 105 136 972 
AFSL 383569 (as applicable). This document is intended to be provided only to “wholesale clients” within the meaning of section 761G of the Corpora-
tions Act 2001. By continuing to access this document from within Australia, you represent to MOODY’S that you are, or are accessing the document 
as a representative of, a “wholesale client” and that neither you nor the entity you represent will directly or indirectly disseminate this document or its 
contents to “retail clients” within the meaning of section 761G of the Corporations Act 2001. MOODY’S credit rating is an opinion as to the creditwor-
thiness of a debt obligation of the issuer, not on the equity securities of the issuer or any form of security that is available to retail investors. It would 
be reckless and inappropriate for retail investors to use MOODY’S credit ratings or publications when making an investment decision. If in doubt you 
should contact your fi nancial or other professional adviser.

Additional terms for Japan only: Moody’s Japan K.K. (“MJKK”) is a wholly-owned credit rating agency subsidiary of Moody’s Group Japan G.K., which is 
wholly-owned by Moody’s Overseas Holdings Inc., a wholly-owned subsidiary of MCO. Moody’s SF Japan K.K. (“MSFJ”) is a wholly-owned credit rating 
agency subsidiary of MJKK. MSFJ is not a Nationally Recognized Statistical Rating Organization (“NRSRO”). Therefore, credit ratings assigned by MSFJ 
are Non-NRSRO Credit Ratings. Non-NRSRO Credit Ratings are assigned by an entity that is not a NRSRO and, consequently, the rated obligation will 
not qualify for certain types of treatment under U.S. laws. MJKK and MSFJ are credit rating agencies registered with the Japan Financial Services Agency 
and their registration numbers are FSA Commissioner (Ratings) No. 2 and 3 respectively.

MJKK or MSFJ (as applicable) hereby disclose that most issuers of debt securities (including corporate and municipal bonds, debentures, notes and 
commercial paper) and preferred stock rated by MJKK or MSFJ (as applicable) have, prior to assignment of any rating, agreed to pay to MJKK or MSFJ (as 
applicable) for appraisal and rating services rendered by it fees ranging from JPY200,000 to approximately JPY350,000,000.

MJKK and MSFJ also maintain policies and procedures to address Japanese regulatory requirements.


