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Introduction

Since the introduction of Altman’s Z-score for US corporations in 1968," there has
been a proliferation of statistical models that combine financial ratios, socio and
macroeconomic factors with advanced mathematical techniques to estimate the
credit-worthiness of publicly listed or privately held companies in a simplified, quick,
automated and scalable way.

Fundamentals-based credit risk models usually come in two flavours, depending on
the asset class they aim to cover: Probability of Default (PD) models are trained and
calibrated on default flags, that are abundant for small and medium enterprises;
scoring models exploit the ranking power of an established credit rating agency, to
estimate the credit score of low-default asset classes, such as high-revenue
corporations or insurance companies.

At S&P Global Market Intelligence we offer both types of statistical models: PD
Model Fundamentals and CreditModel™: PD Model Fundamentals is a Probability of
Default model that covers publicly listed and privately owned corporations and
banks, with no revenue and asset size limitation.

CreditModel is a scoring model trained on the S&P Global Ratings, covering publicly
listed and privately owned corporations, banks and insurance companies, with more
than $25M in total revenue and $100M in total assets respectively.?

CreditModel and PD Model Fundamentals overlap in their coverage of medium and
large corporations with more than $25M in revenue (banks over $100M in assets),
and in certain instances can (and will) provide divergent credit risk assessments on
the same company, with a difference at times of several credit score notches.

This should be no surprise, given that we are comparing the assessment from two
different families of models (PD models vs scoring models), that were trained on
different datasets (default flags vs S&P Global Ratings level), and are characterized
by a different analytical “DNA” (the risk assessment is medium-term risk for PD
models, with a stability of circa 1 year time horizon, and long-term for scoring
models trained on ratings, with a stability of 3-5 years for investment grade scores
and 2 to 3 years for non-investment grade scores).

1 Altman, Edward |. (September 1968). “Financial Ratios, Discriminant Analysis and the Prediction of Corporate
Bankruptcy”. Journal of Finance: 189-209.
2 S&P Global Ratings does not contribute to or participate in the creation of credit scores generated by S&P Global

Market Intelligence. Low ercase nomenclature is used to differentiate S&P Global Market Inteligence PD credit
model scores from the credit ratings issued by S&P Global Ratings.
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DRIVERS OF MODEL OUTPUTS AND DIFFERENCES

In the next sections, we will perform an in-depth analysis on the weak credit scores
output by CreditModel and PD Model Fundamentals for non-financial Corporations
in North-America:

e for all models, the main drivers of a weak credit score refer to the size, the
profitability and the leverage/flexibility risk dimensions, but the actual ratios
included in each model depend on the availability/coverage and their
predictive power;

e outputs from different models are aligned within one notch in the majority of
cases, when the financial statement contains “weaknesses across the
board”; marked divergences can be seen in limited instances, whenever a
company financial statement presents a mixed profile, with some “strong”
and some “weak” items.

Drivers of differences between CreditModel and PD Model Fundamentals
credit risk assessment

S&P Global Market Intelligence’s Credit Analytics suite provides access to
CreditModel and PD Model Fundamentals, analytics, pre-calculated scores”,
benchmarks combined with workflow tools and integrated with S&P Capital 1Q
Platform data.

As part of this suite, the Absolute Contribution is a powerful tool to conduct an
empirical analysis of these differences:

1. What are the company’s financial traits that commonly result in a weak credit
risk assessment by PD Model Fundamentals or by CreditModel?

2. How often and by how much does the credit assessment diverge for PD
Model Fundamentals and CreditModel when looking at the same company?

3. What are the drivers of the differences?

4. Is one model more suitable than the other to assess credit risk?

Common financial traits of distressed companies, using different statistical
models

Using the S&P Capital IQ Platform screening tools, it is possible to quickly extract all
non-financial corporations that have a pre-calculated output from either CreditModel
(CM) or PD Model Fundamentals (PDFN), in the last 13+ years.® For sake of
simplicity and to improve comparability, this analysis focuses on companies
domiciled in North America (United States and Canada only), and excludes the
Airlines industry, that is treated as a separate sub-model in CM due to its “global
operations”.

3 Credit Analytics pre-scored database in Capital IQ Platform includes PD values and credit scores from more than
640K companies, calculated with our suite of statistical models (depending on availability of inputs). Figures as of
October 2016.
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DRIVERS OF MODEL OUTPUTS AND DIFFERENCES

CreditModel analysis

Table 1 shows summary statistics of the distribution of actual values and absolute
contributions of each model input, for companies that have a CreditModel score
‘worse than b-“ between 2006 and 2016. Within this time period there are 2635
observations in the Credit Analytics pre-scored database.

Table 1: Summary statistics of companies with CreditModel score worse that b- (2.6k observation)

CreditModel Input 25"% | Median | 75"% ||| CreditModel Input 25"% | Median| 75"%
Debt / (Debt + Equity) 0.5 1.0 1.7 ||| Debt / (Debt + Equity) 0% 6% 19%
Return on Capital -0.4 -0.1 0.0 Return on Capital 0% 0% 11%
EBIT Interest Coverage -7.2 -1.4 0.3 EBIT Interest Coverage 0% 1% 7%
oaatere | or | oo | o [l e, | wo | e | e
Free':?opvsr/agr;%t(:ash 0.6 0.2 0.0 Free ngevr;agggt(:ash 0% 6% 10%
FFO Interest Coverage -39 -0.5 0.7 FFO Interest Coverage 0% 2% 9%
Gearing Ratio -1.9 0.0 0.5 Gearing Ratio 0% 0% 1%
Acid- Test Ratio 0.5 0.8 1.3 Acid- Test Ratio 1% 4% 8%
Asset Turnover 0.6 11 1.8 Asset Turnover 0% 1% 3%
Total Assets 40.3 102.9 276.6 Total Assets 23% 37% 48%

Source: S&P Global Market Intelligence as of October 31°, 2016.

Note: since these statistics are calculated independently, the Absolute Contribution values do not necessarily
correspond to the contributions of actual values at the same percentiles. Moreover, the medians of the absolute
contributions do not necessarily add up to 100%; the absolute contributions are meant to add up to 100% only at the
individual observation level.

At a first glance, the companies that receive a CreditModel score ‘worse than b-
tend to have (Table 1, left panel):

o Debt/(Debt+Equity)>1 in 50% of the cases, driven by negative equity (total
assets lower than total liabilities);

e Negative Return on capital, EBIT interest coverage, Operating Income
Before D&A / Revenues, Free Operating Cash Flow / Debt, FFO interest
coverage in at least 50% of the cases;

e Low gearing ratio, low acid test ratio;

e Relatively low total assets.

These conclusions do not change materially if we analyze the data by year,
consistent with the fact that the model weights certain drivers more heavily.
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DRIVERS OF MODEL OUTPUTS AND DIFFERENCES

To quickly identify the main drivers of such low credit scores, Absolute Contribution
can be used (Table 1, right panel). By simply highlighting in red all cases where the
absolute contribution is higher than 10%, it is easy to find the following:

Table 2: Main Drivers of worse than “b-“ scores in CreditModel 2.6, for Corporate Companies in North
America

Main Driver of worse than “b-“ CM

Implications
score
Low Total Assets (<$100m) in Small and medium size companies are less robust,
majority of cases and prone to higher default rates

Low or Negative Operating Income | Companies with negative Operating Income before
Before D&A (EBITDA) / Revenues D&A leading to negative operating metrics reflecting
in more than 50% of the cases the limited ability of a company to repay debt

: : Companies with negative equity (ie, total assets
0,
B {(Pict ol 7 Z5{IINYN = b I .00 O lower than total liabilities), leading to “over-

i EEeEs leveraged” risk.
Negative Return on capital and Companies with low profitability and liquidity, again
Free Operating Cash Flow / Debt unable to repay debt.

Source: S&P Global Market Intelligence, as of October 31 2016.

The statistical dominance of Total Assets, EBITDA / Revenues and Debt / (Debt +
Equity) shall not come as a surprise. CreditModel is a statistical model that was
trained on S&P Global Ratings and uses socio-economic factors and company
financials to generate a credit score that statistically matches S&P Global Ratings.
Looking at the whole universe of North American companies rated by S&P Global
Ratings, between 2006 and 2016, only circa 1% has Total Assets < $100m.* Even if
we widen the group, and look at the North American companies with Total Assets <
$300m, there is not a single case rated “better than B-“ by S&P Global Ratings with
negative EBITDA/Revenues; in fact, between 2006 and 2016, there are only 5 cases
with Total Assets < $300m and EBITDA/Revenues<0, and all got a “B- or worse"”
rating.® Finally, 86% of the (38) cases with Total Assets < $300m and Debt / (Debt +
Equity)>1 (ie, negative Equity) have a rating of “B- or worse”.® Thus, CreditModel is
consistent with the empirical observations from S&P Global Ratings’ rated universe.

PD Model Fundamentals analysis

Table 3 and 4 show summary statistics of the distribution of actual values and
absolute contributions of each model input, for companies that have a PD Model
Fundamental mapped score “worse than b-“ between 2006 and 2016. Within this
time period there are 60K observations for private and 5K for public companies in
the Credit Analytics pre-scored database, divided across the three core industry
clusters.

* Source: S&P Capital IQ Platform, as of October 11™ 2016.
5 Source: ibid.
® Source: ibid.
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Table 3: Summary statistics of private companies with PDModel Fundamentals m apped score lower than b-
as of October 31st, 2016 — 60k observations

Actual Value

Manufacturing Infrastructure
(Cluster 1) (Cluster 2)

Services (Cluster 3)

ORI ;’ rivate 25" | Median | 75™% | 25"% | Median | 75"% | 25"% | Median | 75"%
Cash / Total Assets 0.0 0.1 0.2 0.0 0.1 0.2 0.0 0.1 0.3
Current Liabilities /

Net Worth 0.3 1.1 3.6 0.2 0.7 3.6 0.2 0.7 6.6
PPE / Total Assets 0.0 0.1 0.2 0.1 0.3 0.6 0.0 0.2 0.5
Net Income / Total

Liabilities -0.2 0.0 0.0 -0.5 -0.1 0.0 -0.7 -0.2 -0.1
Net Income / Total

Revenue 0.0 0.0 0.0 -0.2 0.0 0.0 -0.2 -0.1 0.0

Return on Net

Capital Proxy -1.0 -1.0 0.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Equity / Total
Assets 0.2 0.4 0.7 0.2 0.5 0.8 0.1 0.5 0.8
Total Revenue 0.0 4.7 111 0.2 4.4 12.1 2.1 6.4 14.7
CRS o | modereed | monnsk | oy | moderey | moderay | nodertsy | rosemely | roceraey
CRS aaa aaa aaa aaa aaa aaa aaa aaa aaa
CPI 15 2.9 3.4 15 29 3.4 15 2.9 3.2

Absolute Contribution

Manufacturing Infrastructure Services
(Cluster 1) (Cluster 2) (Cluster 3)

PDFN Private tho ; tho, thg Media | 75 25 Media tho,
Input 25"% Median | 75"% 25"% n % % n 75"%

Cash / Total Assets 4% 5% 6% 3% 4% 5% 3% 4% 5%
cu r/rﬁgf \L,\'/z‘tr’y"]“es 10% 12% 13% 8% 11% | 13% | 11% | 13% 15%
PPE / Total Assets | 8% 12% | 14% 6% 11% | 12% | 9% | 11% | 12%
Net '[‘i‘;‘f)m M éSTOta' 6% 7% 10% 6% 9% | 10% | 11% | 13% | 14%
Net 'g‘;gg"neu’eTOta' 19% 20% | 24% | 18% | 20% | 23% | 17% | 18% | 20%
'f:e;;iigl o o'\)'(‘i,t 6% 8% 9% 12% 13% | 14% | 10% | 11% | 11%
Total i‘é‘i‘gg’ Total | 40, 4% 6% 3% 2% | 5% | 4 4% 5%
Total Revenue 19% 21% | 25% | 19% 21% | 24% | 17% | 18% | 21%
CRS 5% 8% 11% 4% 8% | 10% | 4% 8% 9%

CRS 0% 0% 0% 0% 0% | 0% | 0% 0% 0%

cPl 0% 1% 2% 0% 1% | 2% | ow 1% 1%

Source: S&P Global Market Intelligence. Analysis is divided for the three core PDFN industry clusters.

Note: since these statistics are calculated independently, the Absolute Contribution values do not necessarily
correspond to the contributions of actual values at the same percentiles. Moreover, the medians of the absolute
contributions do not necessarily add up to 100%; the absolute contributions are meant to add up to 100% only at the
individual observation level.
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Table 4: Summary statistics of Public companies with PDModel Fundamentals mapped score lower than b-
as of October 31st, 2016 — 5k observations

Actual Value

Manufacturing (Cluster 1) Infrastructure (Cluster 2) Services (Cluster 3)
PD':I'P'] ppu“tb"c 25" | Median | 75"% | 25"% | Median | 75"% | 25"% | Median | 75"%
Cajgsl eTtgta' 0.0 0.1 02 0.0 0.1 0.2 01 02 03
Current
Liabilities / Net 08 35 8.9 0.2 06 42 05 15 8.9
Worth
DEbéq’Lfig‘;bt * 03 0.7 1.7 01 0.3 0.8 0.1 0.4 1.2
EBC'ZV'e”rtgg?t 193 | -61 19 | 414 | -104 31 | 423 | -91 2.1
Re'f,Berrfu’es -0.9 0.2 01 | 39 | -12 04 | -08 -0.2 -0.1
P'fségga' 0.1 0.2 0.4 05 0.7 0.9 0.0 0.1 0.2
Retained
Earnings / Total | -5.6 -1.9 06 | -24 -1.0 04 | -60 23 -0.9
Assets
Re“g:p‘;gl'\'et 3.0 3.0 30 | 30 | -30 30 | 30 | -30 3.0
Sales Growth | -244 | -84 68 | -346 | -16 199 | -185 | -23 15.8
Total Assets 4.2 17.7 65.7 7.8 23.4 66.5 6.6 23.7 67.2
Total Equity 3.3 17 11.8 1.0 75 250 | -11 42 19.8
=BT S’ eTtgta' 0.7 -0.2 201 | NA N/A NA | NA NA N/A
Cash Flow from
Operations / Net N/A N/A N/A -11.9 -11.9 -0.4 N/A NA N/A
Income
Fggv'é‘:gg?‘ N/A N/A NA | NA N/A N/A 0.0 0.0 0.0
intermedi intermediat modgratel modqat moderatel modgralel modgrat moderatel modgratel
CIRS etk | eriek yr';'sgf(h e"{iz'kgh higﬁrisky yrri“sﬁ(h e'yrig'l‘fh yhighrrisk yn'sgkh
CRS aaa aaa aaa Aaa aaa aaa aaa aaa aaa
cPl 15 2.9 32 12 20 2.9 15 29 32
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Absolute Contribution

Manufacturing (Cluster 1 Infrastructure (Cluster 2 Services (Cluster 3
g
PDFI':'] ppu“tb"c 25" | Median | 75"% | 25"% | Median | 75"% | 25%% | Median | 75"%
Cash / Total 1% 1% 2% 1% 1% 2% 5% 6% 8%
Assets
Current
Liabilities / Net 3% 4% 5% 2% 3% 5% 7% 7% 8%
Worth
De*’é[;tfi?ye)bt oo 0% 5% | 0% 0% % | 0% 0% 20%
EBc'Ivg‘rtggeESt 5% 5% 6% 6% 6% 7% 6% 7% 8%
EBIT /
Revenues 17% 18% 19% 18% 18% 19% 17% 18% 19%
PPES égt‘;ta' 7% 8% 10% | 10% | 11% 1% | 6% 7% 8%
Retained
Earnings / Total 8% 12% 13% 15% 15% 16% 13% 15% 16%
Assets
Return on Net o o o o 0 o o o o
Capital 5% 5% 6% 5% 5% 5% 5% 5% 5%
Sales Grow th 6% 8% 8% 4% 6% 8% 5% 7% 8%
Total Assets 0% 0% 0% 0% 0% 0% 0% 0% 0%
Total Equity 21% 21% 22% 21% 21% 22% 21% 21% 22%
BBl Total 9% 10% | 10% | NA NA NA | NA NA NA
Cash Flow from
Operations / Net N/A N/A N/A 4% 5% 7% N/A N/A NA
Income
Fggv'gfgge:‘ NA NA NA | NA NA NA | 0% 0% 0%
CIRS 4% 4% 6% 4% 6% 6% 5% 6% 6%
CRS 0% 0% 0% 0% 0% 0% 0% 0% 0%
CPl 0% 1% 1% 0% 0% 1% 0% 1% 1%
Source: S&P Global Market Intelligence. Note: since these statistics are calculated independently, the Absolute

Contribution values do not necessarily correspond to the actual values at the same percentiles.

Private Companies

Private companies with a weak PDFN score tend to operate in high risk / moderately
high risk industries, as can be seen by inspecting the Corporate Industry Risk Score
(CIRS).

By highlighting in red all cases where the absolute contribution exceeds 10%, it is
possible to immediately identify the major drivers of such poor scores, across all
clusters; from top to bottom contribution:

Drivers of Model Outputs and Differences
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DRIVERS OF MODEL OUTPUTS AND DIFFERENCES

Table 5: Main Drivers of worse than “b-“ scores in PD Model Fundamentals — Private Corporates, for
Corporate Companies in North America

Main Driver of PDFN “worse than

b-“ score (Private Companies) Implications

Very low Total Revenues (<$25m), Small and medium size companies are less robust,
in all cases and prone to higher default rates.

Zero or negative Net Income /

Revenues, in more than 75% of the Low profitability suggests the company may not be

able to repay its debt.

cases
High Current Liabilities/ Net High short-term liabilities that may need to be
Worth, low Net Income / Total senviced quickly, poor “operating efficiency” that
Liabilities, low Return on Net suggests the company cannot senvice its debt
Capital proxy and poor PPE/ Total | quickly, and low tangible fixed assets suggesting the
Assets, in many cases company cannot recur to “emergency reserves”.

Source: S&P Global Market Intelligence, as of October 31° 2016.

As expected, Country Risk Score (CRS) has tiny or no contribution at all, being
already equal to its best possible value (aaa), for the North American companies;’
Consumer Price Index growth (CPI) contribution fluctuates, but it does not play a
major role, since it is related to two strong economies (United States and Canada).
Corporate Industry Risk Score tends to play a somewhat limited role, given that
most companies come from the “moderately high risk industry” sectors.

Public Companies

The factors dominating the absolute contribution, from top to bottom are:

Table 6: Main Drivers of worse than “b-“ scores in PD Model Fundamentals — Public Corporates, for
Corporate Companies in North America

Main Driver of PDFN “worse than b-“

score (Public Companies) Implications
Relatively low Total Equity (<$25m) Small and medium size companies are less
in all cases robust, and prone to higher default rates.
Negative EBIT/Revenues, in more Low profitability suggests the company may not
than 75% of the cases be able to repay its debt.
Negative Retained Earnings / Total Low reserves do not help senicing debt in an
Assets emergency.
Negative EBIT / Total Assets, and to Again, low efficiency/profitability suggests the
a lesser extent company is not operated at its best.

8 Tangible Fixed Assets may not be easy to convert
PPE/ Total Assets into cash to senice debt.

Source: S&P Global Market Intelligence, as of October 31° 2016.

Exactly like in the case of the private companies, Country Risk Score has tiny or no
contribution at all, as expected, being already equal to its best possible value (aaa),
for the North American companies; Consumer Price Index growth contribution

" One w ould expect this to have a larger impact in emerging markets.
8 PPE / Total Assets has a positive impact for private companies or public real estate investment trusts, and a
negative impact for public companies (excluding real estate investment trusts).
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DRIVERS OF MODEL OUTPUTS AND DIFFERENCES

fluctuates, but it does not play a major role; also Corporate Industry Risk tends to
play a somewhat limited role.’

Please, refer to the appendix for summary statistics on the contribution of model
inputs for companies with a “worse than b-“ score, operating outside North America
(Tables 13 and 14).

Convergence / Divergence of company scores generated by CreditModel and
PD Model Fundamentals

Leveraging the information provided by the absolute contribution, it is possible to
identify the main drivers of weak credit risk assessment under each family of
models. For example, for non-financial corporate companies domiciled in North
America, the 3 major common drivers of a score “worse than b-* are:

Table 7: Drivers of weak credit assessment for North Americanon-financial Corporate Companies

Drivers for North American non-financial Corporate Companies

. Total Assets EBITDA / Revenues Debt / Capital
CreditModel 2.6 Corporates (Size) (Profitability) (Leverage)
PD Model Fundamentals — Total Equity EBIT /Revenues Retamedf:gr:tnsgs /Total
Public Corporates (Size) (Profitability) (Flexibility)
PD Model Fundamentals — Total Net Income / Current Liabilities / Net Worth
Private Corporates Revenues Revenues Short-term Leverage
P (Size) (Profitability) ( ge)

Source: S&P Global Market Intelligence. As of October, 31°' 2016.

While size, profitability and financial leveragefflexibility are the main drivers in all
instances, there are subtle differences that play an important role in driving model
outputs, and sometimes lead to marked differences between the models, as
discussed below.

The following analysis focuses on the common sub-set of North American
companies that are scored by both models between 2006 and 2016, and have a
score “worse than b-“ in CreditModel (2527 cases) or in PD Model Fundamentals
(3804 cases). Table 8 shows model agreement in the two cases.

Table 8: Agreement between CM and PDFN credit assessment

CM/PDFN agreement for companies PDFN/CM agreement for companies with PDFN
with CM scorew orse than b- (2527 companies) score worse than b- (3804 companies)

Exact +-1 +-2 +-3 Exact +-1 +-2
match notch notches notches Match notch notches *-3notches
27% 70% 91% 96% 15% 50% 80% 93%

Source: S&P Global Market Intelligence,as of October 1st 2016.

9 We stress here, once again, that all the results of this analysis apply to the group of companies in the Credit
Analytics prescored database, domiciled in NA, and with a score w orse than “b-“. Variations in the results will be
obtained for companies in other countries, w here forexample the Country Risk Score will be w orse than “aaa”, and
thus will certainly contribute more to the w eak scores / high PD values generated by the model. Please, refer to the
Appendix for other regions.
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DRIVERS OF MODEL OUTPUTS AND DIFFERENCES

Both models produce outputs within 1 notch from each other in the majority of the
cases analyzed. Overall, there are less than 4% (7%) of the cases where PDFN
(CM) assigns a score differing by more than 3 notches from the “worse than b-“
score of CM (PDFN).

The broad agreement between the two models despite the different financial inputs
and training reflects the analytical strength of both approaches to assess credit risk
and identify weak companies.

At the same time, the different approaches and financial inputs might determine
different assessments for companies with financial profiles that present both strong
and weak drivers in the same statement.

Looking in more detail at the cases where model disagreements are sizable:

e There are only 34 cases (0.89% of observations) for which PDFN assigns a
“worse than b-“ score and CM assigns a better score, by 6 or more notches;

e Conversely, there are only 19 cases (0.75% of observations) for which CM
assigns a “worse than b-“ score and PDFN assigns a better credit score, by
6 or more notches, i.e. nearby or right within the investment grade region.°

Tables 9 and 10 in the Appendix show summary statistics of the financial inputs
used in each model, both in terms of actual values and absolute contributions.

By inspecting Table 9 in the Appendix, it is now evident why CM assigns a much
better score than PDFN. Do you recall in the previous analysis the drivers of the
‘worse than b-' score in CreditModel? Let us list them in Table 11, below, for
convenience:'!

Table 11: Companies with PDFN ‘worse than b-‘ and CM 5+ notches better — 34 observations

Drivers of CM score ‘worse than b- ‘ Company financials

Total Assets (lower than $300m) Total Assets is well above $500m
(Cr)]réggi\gg Income Before D&A (EBITDA) / Revenues EBITDA / Revenues is positive
Debt / (Debt + Equity) (high) Debt/(Debt + Equity) is well below 1
Return on capital (negative) Return on Net Capital is positive
Free Operating Cash Flow / Debt is

Free Operating Cash Flow / Debt (negative)

positive

Source: S&P Global Market Intelligence, as of October 31st 2016.

Improvements in size, leverage and profitability variables cause CreditModel to
generate much better scores, up to a+. This is also reflected in the absolute
contributions of some of these key drivers which have decreased significantly vs. the
levels for poorly scored companies, as highlighted in green in Table 9 in the
Appendix. For example, the absolute contribution of Operating Income (bef. D&A) /

10 The assigned score is never above “a+”, in this dataset.

1 Based on the absolute contribution.

Drivers of Model Outputs and Differences
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DRIVERS OF MODEL OUTPUTS AND DIFFERENCES

Revenues has decreased to 0% from 11%, as it has improved to a positive value
from a negative value.

Note that there are some exceptions, driven by the redistribution of the absolute
contribution weights that need to add up to 100% on each observation. For example,
Total Assets has increased (improved) on median, but its absolute contribution has
also risen to 48% from 37% because it is now a constraining factor given the relative
improvement of the rest of the ratios.

For PDFN, similar considerations apply (see Table 10, in the Appendix). The major
drivers of the ‘worse than b-‘ score now get much better actual values, as
summarized in Table 12, below.

Table 12: Companies with CM ‘worse than b-‘ and PD FN (Public or Private) 5+ notches higher — 19
observations

Total Revenues (lower than $20m) Total Revenues is above $70m

Net Income / Total Revenues (negative) Net Income / Total Revenues is positive
Current Liabilities /Net Worth (well above 1) Current Liabilities /Net Worth well below 1
Total Equity (below $25m or negative) Total Equity is above $100m

EBIT / Revenues (negative) EBIT / Revenues (positive)

Retained Earnings / Total Assets (low or Retained Earnings / Total Assets is
negative) positive

Source: S&P Global Market Intelligence, as of October 31st 2016.

Again, it is important to stress that it is not necessary for an input to have absolute
contribution equal to zero, in order to generate an excellent credit score, because
overall absolute contributions need to add to 100% for each observation. Indeed,
looking at the absolute contributions of the drivers listed above, it is evident that only
EBIT/Revenues has a lower absolute contribution; the remaining ones show a
higher absolute contribution, meaning that any further and significant score
improvement can be achieved only by improving the other drivers.

A holistic approach to measuring credit risk

While both CreditModel and PD Model Fundamentals are very strong tools to
perform credit risk assessments,” each individual model tends to focus on a
selection of financial items that is optimized for the training and model objectives
(statistically match an S&P Rating vs. calculate a probability of default).

In order to mitigate the necessary assumptions applied by any given statistical
model, it is recommended to combine multiple analytics that measure credit risk
from different angles of the financial statement.

12 See for example S&P Global Market Intelligence’s “PD Model Fundamentals Public Corporates — Detangling
Financial Risk From Business Risk in a Probability of Default Model (August2016)”, or “CreditModel 2.6 Corporates
— A Global Scoring Model Specializing in the Analysis of Unrated Firms and Low Default Sectors (August2016)”.
Drivers of Model Outputs and Differences
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¢ When both models generate a weak score, this implies that the company has
weak financials “across the board”, and thus it is definitely risky to venture
into business with it.

¢ When model outputs diverge, it is useful to remember that CreditModel was
trained on S&P Global Ratings, and as such its scores retain similar
dynamics, being stable and providing a long-term view of credit risk;
conversely, PD Model Fundamentals was trained on default flags: its PD
values and mapped scores are more dynamic, thus providing a more
responsive view to changing company financials.™

¢ In case of marked divergences, it may be worth complementing the analysis
with additional information available on S&P Global Market Intelligence’s
Capital IQ Platform, checking company financials in more detail, reviewing
news and key developments, looking at complementary market signals such
as PD Model Market Signals (where available), considering the debt
structure and the maturity schedule of all liabilities, performing a peer
comparison analysis via Credit Health Panel and keeping in mind the time
horizon of the intended business deal.

13 This is also reflected in the choice of the financials. For example, in PDFN Private short-termLiabilities are
included in one of the inputs.
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About S&P Global Market Intelligence

At S&P Global Market Intelligence, we know that not all information is important—some of
it is vital. Accurate, deep and insightful. We integrate financial and industry data, research
and news into tools that help track performance, generate alpha, identify investment ideas,
understand competitive and industry dynamics, perform valuation and assess credit risk.
Investment professionals, government agencies, corporations and universities globally can
gain the intelligence essential to making business and financial decisions with conviction.

S&P Global Market Intelligence is a division of S&P Global (NYSE: SPGI), which provides
essential intelligence for individuals, companies and governments to make decisions with
confidence. For more information, visit www.spglobal.com/marketintelligence.
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APPENDIX

Table 9: Companies with PDFN implied score ‘worse than b-‘ and CM scores of 5+ notches better

‘ Actual Value Absolute Contribution

i ™
cred:rt]'\glftde' 25%% | Median | 75"% | | CreditModel ™input | 25"% | Median | 75"%
Debééu(i't)ye)bt * 0.2 0.4 07 Debt / (Debt + Equity) | 0% 0% 1%
Return on capital 0.1 0.1 0.2 Return on capital 0% 0% 3%
E?:gvgggﬁ 1.6 3.1 16.7 EBIT interest coverage 0% 3% 20%
Operating Income ]
(bef.D&A) / 0.1 0.3 0.5 b(;? eD;(a/f\' ”PR'QSST ees 0% 0% 5%
Revenues ( ' ) Y
Free operating Free operating cash
cash flow / Debt 0.0 02 15 flow / Debt 0% 0% 1%
F'é(gv'g%ee“ 21 5.1 202 | | FFO Interest Coverage | 0% 1% 15%
Gearing Ratio 0.1 0.4 2.0 Gearing Ratio 0% 2% 17%
Acid- Test Ratio 1.0 13 21 Acid- Test Ratio 0% 0% 0%
Asset Turnover 0.3 0.4 12 Asset Turnover 3% 7% 19%
Total Assets 522.4 797.3 3678.1 Total Assets 12% 48% 68%
Source: S&P Global Market Intelligence, as of October 31st 2016.

Table 10: Companies with CM score ‘worse than b-‘ and PDFNimplied scores of 5+ notches better*

A al Value Absolute Contribution

PDFN Private Input | 25" % | Median | 75"% PDFN Private Input [ 25" % | Median | 75" %
Cash / Total Assets 0.0 0.1 0.2 Cash / Total Assets 5% 6% 7%
Current Liabilities / Current Liabilities /
Net Worth 0.5 2.1 108.4 Net Worth 12% 14% 16%
PPE / Total Assets 0.2 0.4 0.6 PPE / Total Assets 9% 10% 13%
Net Income / Total Net Income / Total
0, 0, 0,
Liabiliies 0.1 04 | 07 Liabiliies 5% 6% 9%
Net Income / Total NetIncome / Total o o o
Revenue 0.2 0.3 0.5 Revenue 15% 18% 20%
Return on Net Capital Return on Net o o o
Proxy 0.1 0.4 11 Capital Proxy 6% 8% 9%
Total Equity / Total } Total Equity / Total o o o
Assets 0.7 0.1 0.3 Assets 6% 7% 11%
Total Revenue 71.3 154.7 327.2 Total Revenue 19% 21% 21%

4 We report summary statistics for PDFN in aggregate this time, w ithout splitting by industry cluster, since the
previous analysis showed very strong similarities across industry clusters. We do not report the actual and
contribution values for CRS, Corporate Industry Risk Scores, and the CPI grow th, since these maintain similar
values as before.
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Actual Value

Absolute Contribution

PDFN Public Input | 25"% | Median | 75"% PDFN Public Input | 25"% | Median | 75"%
Cash / Total Assets 0.2 0.2 0.2 Cash / Total Assets 2% 3% 3%
Current Liabilities / Current Liabilities / o o o
Net Worth 01 01 0.2 Net Worth 2% 3% 3%
Debt / (Debt + Debt / (Debt + ) ) )
Equity) 0.0 0.0 0.0 Equity) 0% 0% 0%
EBIT Interest EBIT Interest o o o
Coverage 148.4 150.3 152.2 Coverage 2% 2% 2%
EBIT / Revenues 0.1 0.2 0.2 EBIT / Revenues 15% 15% 16%
PPE / Total Assets 0.6 0.6 0.7 PPE / Total Assets 11% 12% 12%
Retained Earnings / ) Retained Earnings/ o o o
Total Assets 01 0.0 01 Total Assets 1% 17% 18%
Return on Net Return on Net 0 0 0
Capital 0.1 0.1 0.1 Capital 4% 4% 4%
Sales Grow th 92.5 103.2 113.9 Sales Grow th 3% 3% 4%
Total Assets 134.5 141.1 147.6 Total Assets 0% 0% 0%
Total Equity 111.2 120.6 129.9 Total Equity 22% 22% 22%
EBIT / Total Assets N/A N/A N/A EBIT / Total Assets N/A N/A NA
Cash Flow from Cash Flow from
Operations / Net 2.0 2.1 23 Operations / Net 12% 12% 12%
Income Income

Source: S&P Global Market Intel

igence, as of October, 31st 2016.

Table 13: Absolute contributions of CM inputs, for companiesthat get assigneda ‘worse than b-‘ score, in
regions outside North America. *°

Absolute Contribution

ADSO

Emerging 257 | Median | 75™% Pacific and Asian Mature | 25"% | Median | 75"%
Markets %
0
Debé(; (_It3ye)bt + 1% 206 1% Debt / (Debt + Equity) 0% 0% 4%
ui
Return on 206 7% 8% Return on capital 0% 1% 8%
capital
Asset Turnover 0% 0% 0% Asset Turnover 0% 1% 3%
Total Assets | 37% | 40% | 42% Total Assets 32% | 45% | 59%
EBIT interest coverage 0% 1% 15%
Ei'lvg'::r?t 9% | 11% | 12% _ g ’ ° ’
g Operating Income 7% 10% 210
Total Equity 0% 0% 0% (bef.D&A) / Revenues
Free operating cash flow /
Cash/Total Debt | 1% 1% 2% P Dbt 0% 3% 8%
CurrentRatio | 6% | 10% | 14% Gearing Ratio 0% 0% 2%
EBITDA Acid- Test Ratio 1% 5% 9%
interest 11% 14% 17%
coverage FFO Interest Coverage 0% 1% 7%
Sales Growth 11% 14% 15%
couty S'Sk 2% | 3% 5%

5 The statistics are extracted from more than 2000 observations (2013-2015), for the CreditModel standalone
score. In some instances, the absolute contribution appears to be zero; in reality, it is usually very small and simply
reflects the dominance of the other factors that play a major role in driving the score dow n to ‘w orse than b-".
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Absolute Contribution Absolute Contribution

Airlines 25" % | Median | 75"% Europe 25"% | Median | 75"%
Debééu(iz%bt * 0% 0% 1% Debt / (Debt + Equity) | 0% 0% 0%
Return on capital 0% 0% 0% Return on capital 0% 1% 3%
Asset Turnover 0% 0% 0% Asset Turnover 0% 1% 4%
Total Assets 20% 25% 28% Total Assets 55% 62% 71%
EBIT interest Operating Income
coverage 0% 0% 2% (bef.D&A) / Revenues 11% 15% 18%
Free operating o o o Free operating cash o o o
cashflow /Debt | % 0% 0% flow / Debt 0% 0% 0%
Cash flow from
oper. Interest 40% | 44% | 49% C?rftzfrfg"{ égflrgrgggr' 11% 16% | 20%
coverage
OperatingIncome . .
(after D&A) / 26% | 29% | 31% Gearing Ratio 0% 0% 1%
Revenues
Absolute Contribution
Japan 25" % | Median | 75"%
Debt / (Debt + Equity) 46% 52% 64%
Return on capital 0% 0% 0%
Operating Income (bef.D&A) / 0% 1% 4%
Revenues
Total Equity 36% 44% 50%
FFO / Debt 0% 0% 0%

Source: S&P Global Market Intelligence, as of October, 31° 2016.
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Table 14: Absolute contribution of PDFN inputs, for companies that getassigned a ‘worse than b-‘ score, in
regions outside North America.'®

Absolute Contribution

Manufacturing Infrastructure Services
(Cluster 1) (Cluster 2) (Cluster 3)

PDFN Private Input | 250 | Median | 75"0 | 25"% | Median | 75"% | 25"% | Median | 75"%

Cash/Total Assets | 4% 5% | 6% | 3% % | sw | 3w 4% 5%
C“”f\lgtt '\'A'/%t;'t'r']“es U1 | o129 | 14% | 119% | 12% | 13% | 13% | 14% 15%
PPE/Total Assets | 12% | 13% | 14% | 10% | 12% | 13% | 9% | 11% 129%
Netincome  Total 1 goq 6% | 9% | 5% 6% | 9% | 9% | 10% | 13%
Net ";g\’/’grfu’emta' 18% | 19% | 21% | 17% | 19% | 20% | 16% | 18% 19%
Return o 0’:‘(‘;‘ Capital | 4o, 5% | 8% | 10% | 126 | 12% | 9% | 10% 11%
Total Eﬂ;‘;‘gsl Total 4% 5% | 6% | 4% 50 50 | 4% 5% 5%
Total Revenue 19% | 19% | 22% | 18% | 19% | 21% | 17% | 18% | 20%
CRS 6% 9% | 10% | 5% 9% | 9% | 4% 8% 9%

CRS 0% 2% | 4% | o% 1% | 4% | 0% 0% 2%

P 1% 2% | 3% | ow 2% | 3% | 0% 1% 2%

!¢ The statistics are extracted frommore than 51,000 observations (2015), for the PDFN standalone score. In some
instances, the absolute contribution appears to be zero; this happens only for the variables that are activated
beyond specific thresholds only, acting as penalization factors (eg: Debt/ (Debt + Equity), that starts penalizing a
company in PDFN only for values beyond 1.0).
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Absolute Contribution

Manufacturing Infrastructure Services
(Cluster 1) (Cluster 2) (Cluster 3)

PDFN Public Input | 25" % | Median | 75" % | 25" % | Median | 75" % | 25" % | Median | 75" %

Cash / Total Assets | 2% 3% 5% | 2% 3% 2% | 5% % 8%
C””ﬁgi '\','\fm'rt]'es 1 2% 2% 3% | 2% 3% 4% 4% 6% 7%
Debt /(Debt + 0% 0% 0% | 0% 0% 0% | 0% 0% 0%
Equity)
EBC'ZVEZ&‘Z“ 120 | 14% 14% | 5% 6% 6% 7% 9% 10%

EBIT / Revenues 15% 17% 18% 15% 17% 18% 15% 16% 17%

PPE / Total Assets 7% 8% 9% 7% 8% 9% 5% 6% 8%
Retained
Earnings / Total 4% 5% 7% 14% 16% 17% 11% 13% 14%
Assets
Re“g;pﬁgl Net 5% 5% 6% | 6% 6% 7% | 8% 0% | 11%
Sales Grow th 5% 6% 7% 4% 6% 7% 4% 6% 7%
Total Assets N/A N/A N/A 0% 0% 0% NA N/A NA
Total Equity 19% 21% 22% 19% 20% 22% 18% 19% 21%
Cash Flow from
Operations / Net N/A N/A N/A 1% 3% 4% NA N/A N/A
Income
FFO Interest o o o
Coverage NA N/A NA NA N/A NA 0% 0% 0%
Cash Interest o o o
Coverage 7% 9% 10% NA N/A NA NA N/A NA
CIRS 3% 3% 5% 3% 4% 5% 4% 5% 5%
CRS 2% 7% 8% 1% 6% 7% 1% 3% 6%
CPI 0% 1% 2% 0% 1% 2% 0% 1% 2%

Source: S&P Global MarketIntelligence, as of October, 31°72016.
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Copyright © 2017 by S&P Global Market Intelligence, a division of S&P Global Inc. All rights reserved.

These materials have been prepared solely for information purposes based upon information generally
available to the public and from sources believed to be reliable. No content (including index data, ratings,
credit-related analyses and data, research, model, softw are or other application or output therefrom) or any
part thereof (Content) may be modified, reverse engineered, reproduced or distributed in any form by any
means, or stored in a database or retrieval system, w ithout the prior w ritten permission of S&P Global Market
Intelligence or its affiliates (collectively, S&P Global). The Content shall not be used for any unlaw ful or
unauthorized purposes. S&P Global and any third-party providers, (collectively S&P Global Parties) do not
guarantee the accuracy, completeness, timeliness or availability of the Content. S&P Global Parties are not
responsible for any errors or omissions, regardless of the cause, for the results obtained from the use of the
Content. THE CONTENT IS PROVIDED ON “AS IS” BASIS. S&P GLOBAL PARTIES DISCLAIM ANY AND
ALL EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMTED TO, ANY WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE, FREEDOM FROM BUGS,
SOFTWARE ERRORS OR DEFECTS, THAT THE CONTENT'S FUNCTIONING WILL BE UNINTERRUPTED
OR THAT THE CONTENT WILL OPERATE WITH ANY SOFTWARE OR HARDWARE CONFIGURATION. In
no event shall S&P Global Parties be liable to any party for any direct, indirect, incidental, exemplary,
compensatory, punitive, special or consequential damages, costs, expenses, legal fees, or losses (including,
w ithout limitation, lost income or lost profits and opportunity costs or losses caused by negligence) in
connection w ith any use of the Content even if advised of the possibility of such damages.

S&P Global Market Intelligence’s opinions, quotes and credit-related and other analyses are statements of
opinion as of the date they are expressed and not statements of fact or recommendations to purchase, hold,
or sell any securities or to make any investment decisions, and do not address the suitability of any security.
S&P Global Market Intelligence assumes no obligation to update the Content follow ing publication in any form
or format. The Content should not be relied on and is not a substitute for the skill, judgment and experience of
the user, its management, employees, advisors and/or clients w hen making investment and other business
decisions. S&P Global Market Intelligence does not act as a fiduciary or an investment advisor except w here
registered as such. S&P Global keeps certain activities of its divisions separate from each other in order to
preserve the independence and objectivity of their respective activities. As a result, certain divisions of S&P
Global may have information that is not available to other S&P Global divisions. S&P Global has established
policies and procedures to maintain the confidentiality of certain non-public information received in connection
w ith each analytical process.

S&P Global Ratings does not contribute to or participate in the creation of credit scores generated by S&P
Global Market Intelligence. Low ercase nomenclature is used to differentiate S&P Global Market Intelligence
PD credit model scores from the credit ratings issued by S&P Global Ratings.

S&P Global may receive compensation for its ratings and certain analyses, normally from issuers or
underw riters of securities or from obligors. S&P Global reserves the right to disseminate its opinions and
analyses. S&P Global's public ratings and analyses are made available on its Web sites,
www.standardandpoors.com (free of charge), and ww w .ratingsdirect.com and w w w .globalcreditportal.com
(subscription), and may be distributed through other means, including via S&P Global publications and third-
party  redistributors.  Additional information about our ratings fees is available at
w w w .standardandpoors.comvusratingsfees.
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