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Abstract

We construct and examine new origination of C&I loansto middle-market borrowers using the
Loan Accounting System data extracted from Moody's Analytics Credit Research Database
(CRD/LAS).

We find that C&I loan origination declines during the Great Recessionand recovers soon after. The
magnitude of the decline and the speed of the recovery variesacrosssegments. For example, new
lending to the financial industry decreases more than to the non-financial industry during the
recessionandrecoversfasterafterwards. Another example, new originations during the recession
consists predominantly of short-term loans, while long-tem lending becomes more dominant
post crisis. This finding suggests that banks are using loan tenor as a means to mitigate risk during
crises, at times even more so than credit quality.

Ouranalysis indicates that loan origination dynamics differ by loan type, loan tenor, borrower
industry, and credit rating. The heterogeneous response of segmented C&l loan origination to
macroeconomic shocks suggests the need to model loan origination separately for these
segments.

We also conduct a validation of the CRD/LAS data by comparing its aggregated C&l portfolio
against the aggregated FR Y-9Creports of the contributing banks and against aggregated FR Y-9C
reports of all CCAR banks. Results show that the CRD/LAS dataset is representative of both the
contributing banks’ and CCAR banks' aggregated C&l portfolios.
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1. Introduction

Modeling new originationis animportant part of forecasting a portfolio’s future dynamics. These modeling processes are
becoming more and more prevalent for capital and risk management, stress testing, and strategic planning. As the originated
amount and other loan characteristics depend on the macro environment, banks have been focusing moreinrecent years on
modeling the relationship between new origination and the macro environment. These types of origination models are important,
particularly inlight of recent regulatory stress testing frameworks

Forexample, inthe United States, the Federal Reserve implemented the Comprehensive Capital Analysisand Review (“CCAR")and
Dodd-Frank Act Stress Test (“DFAST") to assess the capital adequacy of large U.S. bank holding companies (BHCs). As part of the
assessment, BHCs must develop modelsthat estimate how Pre-Provision Net Revenue (“PPNR") and portfolio losses respond to
various macroeconomic shocks. Portfolio loss and interest income, animportant component of PPNR, strongly depend uponloan
origination forecasts under different macroeconomicscenarios. Building models for new origination is often challenging due to the
lack of sufficientinternal and external historical data onloan origination with appropriate levels of granularity.

This paper studies C&l loan origination dynamics for different segments. We create the loan origination historical time series
based onthe Loan Accounting System (CRD/LAS) data extracted from Moody's Analytics Credit Research Database (CRD™). The
CRD/LAS data includes quarterly, loan-level variables such as loan type, loan origination and maturity dates, interest charged and
outstanding balance, as well as borrower-level information such as industry, credit rating, and size. The data covers multiple U.S.
banks from 2000-2015 and allows forcustomized segmentation. Animportant question fornew origination models is what type
of data segmentationis important. To answer this question, wesegment our data into different subsetsaccording to borrower-
and loan-level characteristics, such as credit rating and tenor. We then compare the loan origination dynamicsacross segments
and examine whether their cyclical patterns, if any, differ sufficiently enough to warrant modeling them separately.

Note, the time span of data coverage fordifferent banks in the CRD/LAS dataset depends onwhen each bank begins contributing
data and when it stops. Without adjustment, when the data period for a particular bank begins or ends, the aggregatedloan
originationamount typically jumps or drops sharply. Similarly, when an existing bankin the dataset experiences an M&A event,
the loan originationamount canalso jump. In our analysis, we adjust the aggregate loan origination growth rates to remove the
impact of these events —we only account for the “organic” growth of loan origination, typically what stress testing models
attempt to capture. We then adjust the growth rates to create loan origination indices, the focus of our study.

While there is very limited public data to compare, we use Call Report and FR Y-9Cdata to show that the CRD/LAS data
represents the C&I portfolio of the contributing banks well. The data also matches the aggregated portfolio dynamics for all CCAR
banks. Giventhe dataset's size and the similarity in new origination dynamics across banks, we find that the CRD/LAS data also
reasonably represents the aggregate portfoliodynamicsfor all banks (i.e., all depositoryinstitutions).

Results show that some segmentation is important when modeling C&l loan origination. A few examples:

1. Lending to short-term loans grows primarily during the recession and remains stagnant after the crisis. Post-crisis lending
to investment-grade borrowersrecovers more strongly than to non-investment-grade borrowers. When segmenting the
data by both credit quality and tenor, we further find that tenor seems to explain the origination dynamics better than
credit quality.

2. The financial sector experiences a stronger decline inloan origination during the crisis and stronger growth during recent
years compared to the non-financial sectors. For the Mining, Oil & Gas sector, loan origination is correlateshighly with
the price of crude oil. This finding explains 2014's sharp drop in loan origination, unique to this sector.

3. Lending to creditlines increases significantly at the beginning of the recession. Separating term loans from credit lines
allows accounting for the income from the undrawn amount.

We organize the remainder of the paper as follows:
»  Section2 describes andvalidates the CRD/LAS data.
»  Section 3 discusses the methodology forconstructing indices of loan origination amount.
»  Section 4 shows the loan origination indices we construct for different segments and examines their cyclical patterns.

»  Section5 concludes.
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2. Data Description

2.1Data Source-Moody's Analytics CRD/LAS Data

We extract the data used for this study from Moody’s proprietary Credit Research Database (CRD), the world's largest private firm
database of middle market borrowers. It consists of data contributed by more than 75 financial institutions (including 19 U.S.
Banks) and various vended data sources. Totalassets of these institutions range from $20 billionto $2 trillion USD. CRD
participants provide quarterly portfolio snapshots with obligor-and loan-level data.

The CRD/LAS dataset usedin this study is one component of the CRD. It contains quarterly loan-level data with observations
beginning in the second quarter of 2000 and ending in the fourth quarter of 2015. There are more than 50 fields for the CRD/LAS
dataset. At the borrower level, the data includes size, region, rating,and industry. At the loan level, fieldssuch as balance,
commitment, tenor, and spread are available.

The CRD/LAS dataset is uniquely suitable for modeling new origination fora few reasons. First, itis large and representative. As of
the end of 2015, the balance of the loans in the final data set (after data cleaning and filtering) is around 350 Billion USD, which
represents about 20% of the entire US banking industry as illustrated in Figure 1. Second, the dataset comes from multiple U.S.
banks, and the idiosyncraticdata noise of individual banks is largelywashed out when the data is aggregated. Third, itis the only
dataset available in the market thatincludes detailed origination, as wellas interest rate information, onindividual C&l loans.
More importantly, the dataset includes both borrower- and loan-level information, which provides flexibility in custom
segmentation, based on borrower or loan characteristics. For example, the dataset contains loan type information to separate
term loans from credit line, important for PPNR modeling, as capturing the dynamics of both drawn and undrawn amounts of
credit lines allows forecasting the income generated from the undrawn amount. Additionally, the data covers a full economic
cycle, imperative for accurately estimating the historical relationship between loan origination and the macroeconomic
environment.

Figure1 The CRD/LAS C&lLoan Balance represents a significant percentage of the National C&l Loan Balance.
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2.2 Data Cleaning and Validation

The contributing banks self-report the CRD/LAS data, and it may containerrors. To ensure the quality of the data used to
construct loanorigination time series, we compare individual bank's C&I loan balance seenin the dataset to the bank’s C&l loan
balance, reportedinthe FRY-9Creport.’

We conduct the data validation at the balance level, because there is no public data source for loan origination at the bank level.
Since there may be differences between the C&l portfolio a bank contributes to the CRD/LAS dataset and the C&l portfolio the

'Since we are only interested in the C&I loans in this study, we remove from the CRD/LAS dataset non-C&I loans, such as CRE loans and loans lent to non-
profit organizations.
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bank reports inits FR Y-9C, we do not expect the two balances to match precisely. However, we validate that the CRD/LAS
portfolio represents the bank’s C&l portfolio well by making sure its balance does not differ too much fromthat reportedin the FR
Y-9Creport, and that it moves together (i.e,, in parallel) with the FR Y-9C balance over time, exhibiting a similar relationship with
the macro environment.

We remove periods where the loan balance seenin the CRD/LAS dataset does not move in parallel with that reportedinthe bank’s
FRY-9Creport from the dataset. The resulting CRD/LAS dataset contains data from 18 contributing U.S. banks, with 670,293
borrowersand 1,398,955 facilities® and a total of 20,494,726 loan-level observations. Figure 2 shows the sample coverage over
time, including the number of contributing banks, unique borrowers, and unique facilities.

Figure2 Sample Coverage of the CRD/LAS Dataset.
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For confidentiality reasons, we cannot show individual bank’s data. Instead, we construct an aggregated C&I loan balance index to
illustrate how representative the CRD/LAS data is of the contributing bank’s C&I portfolios. Figure 3 compares the C&l loan
balance index constructed from CRD/LAS dataset with that reportedin corresponding bank holding companies’ FR Y-9C. Inboth
cases, we adjust the aggregated growthratesfor banks’ entry, exit, and mergers and acquisitions. We can see that the indices from
the two sources largelyresemble each other.

%In the CRD/LAS dataset, a facility contains a set of loans, possibly with different characteristics such as loan type and maturity, under a formal agreement
between the banks and the borrowers to help companies obtain operating capital. The agreement details the lending amounts, interest rate, payment terms,
and conditions. A facility may apply to different projects or departments in a business.
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Figure 3 CRD/LAS C&lLoanBalance is Representative of the Contributing Banks' Aggregate C&I Balance.
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Figure 4 compares the C&l loan balance index constructed from CRD/LAS dataset with that reportedinthe CCAR banks' FR Y-9C.
The orange line represents the index of aggregated outstanding C&l loan balance of the 33 CCAR banks. Similar to the previous
comparison, we adjust the aggregated growth rates for banks’ entry, exit, and mergers and acquisitions. The indices of the two
sources co-move togetherthroughout most periods, suggesting that CRD/LAS dataset represents CCAR banks’ C&l loan portfolios
as well. The correlation of the balance growthrate between the CRD/LAS data and the CCAR banks is 66%.

Figure 4 CRD/LAS C&lLoanBalanceis Representative of the CCAR Banks’ Aggregate C&l Balance.
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Figure 5 shows a comparison of the indices of aggregated loan balances between the CRD/LAS data and the entire banking
industry. The blue line represents the index of aggregated outstanding C&I loan balances of all depository institutions (6,000+)
that file Call Reports. While the CRD/LAS dataset contains only 18 banks, they appear reasonably representative of the overall
industry. Note, the gap between the two indices covers 12+ years (49 quarters), so the difference over nine quarters, the CCAR
projection period, is smallerthanindicated in the figure. The correlation of balance growth rates between the CRD/LAS data and
the entire industry is 63 %.
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Figure5 CRD/LAS C&lLoanBalance is Representative of the National C&I Loan Balance.
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3. Methodology for Constructing Loan Origination Indices

3.1 Loan Origination Index

Banks’ entries and exits can resultin sudden jumps in the aggregated new origination amount. Similarly, banks’ mergers and
acquisitions may resultinsimilar jumps and require adjustments. Using the unadjusted data for modeling would wrongly attribute
these jumps to the macro environment and resultina misleading model. Figure 6 illustratesaccounting for mergers and
acquisitions. The green line represents the total C&I loan balance of one participating bank. The blue line represents the C&I loan
balance excluding the loans from mergers and acquisitions. Unlike the greenline, the blue line does not show a suddenincrease at
the time of mergers and acquisitions, especially during 2007, and better represents the intrinsic growth of the loan balance.’

New origination modelsaim to capture organicloan origination growth. We begin by estimating the growthrate in new
origination during each quarter, clean of the effects of banks' entries/exits and M&A. To better illustrate the dynamics of new
origination overtime, we then translate these growth rates to levelindices that represent the new origination dynamics for the
aggregate set of banks. The index level at a given quarter t is computed as

Index, = Index;_; * (1 + New Orig QoQ Growth,)

where New Orig QoQ Growth, is the quarter-over-quarter growthin the adjusted new origination amount, discussed in detail in
Section 3.3. All the indices begin from 100 at Q4 2004 due to the scarce data during the early part of the sample.

Figure 6 Effect of Accounting for Mergers and Acquisitions.
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3.2 Identifying Loan Origination

In this study, a loan-level observationis identified as new origination when it represents the first appearance ofthe loaninthe
datasetandthe date of this appearance is in the same or the following quarter as its recorded origination date. The qualification
criteria onthe consistency between first observation date and recorded origination date is placed to avoid mistaking existing loans
with missing data history for newly originated loans.

We define the originationamount as the outstanding balance amount, since the origination amount is typically equal to the
balance amount at origination. We aggregate the origination amount based on the time the loans originate. For example, fora
loanwhose origination date is inthe quarter prior to the quarter of its first appearance, the origination amount is counted in the
quarter of its origination date.

*We use the balance to illustrate the effect of mergers and acquisitions but the impact to the loan origination is similar.
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For the purposes of studying loan origination dynamics, we filterout all snapshots of each loan, except for its original snapshot at
origination. The resulting dataset containsorigination data from18 banks. The datasetincludes 697,685 observations —each
representing a loan snapshot.

Figure 7 shows the distribution of the size of a single loan origination. The median size of a new originationis around S100,000
usD.

Figure 7 Distributionof the Size of Individual Loan Origination.

30

25

“”lt

below 25K 25K-100K 100K-250K 250K-TMM TMM-5MM  above
5MM

~n
o

Percentage
_
v

Y
(=)

New Origination Amount

3.3 Method for Computing New Origination Growth Rates

The timespan of data coverage for different banks in the CRD/LAS dataset depends onwhen each bank begins submitting data and
whenit stops. When the data period for a particular bank begins (referred to as “bank entry”) or ends (referred to as “bank exit”),
the aggregated loan origination amount can exhibit a sharp jump. Similarly, when anexisting bank inthe dataset experiences an
M&A event, the loan origination amount can also exhibita jump. In our analysis, we adjust the quarterly growthrates of aggregate
loan origination to remove the impact of these events. In other words, we only account for the “organic” loan origination growth,
typically what stress testing modelsaim to predict. We then use the adjusted growthrates to create loan originationindices to
demonstrate the origination dynamics over time.

To account for bank entry and exit, we make sure that we use the same set of banks for the beginning and end of each quarter
when calculating the growthrate. Specifically, for a quarter where a bank entry occurs, we only have information fora particular
bank at the end of the quarter, but not at the beginning. For consistency, we calculate the total new origination amount at both
the beginning of the quarter and the end of the quarter, excluding data from the newly entered bank. We use these two values of
new origination amount to compute the new origination growthrate for this quarter. Forthe following quarter, we already have
the bank’s data for both the beginning and end of the quarter, so we include the newly added bank’s data in the growthrate
calculation.

Fora quarter where a bank exit occurs, we only have information for this particular bank at the beginning of the quarter, but not at
the end. For consistency, we calculate the total new origination amount at both the beginning and end of the quarter, excluding
data fromthe exiting bank. We use these two values of new origination amount to compute the new origination growth rate for
this quarter.

Similarly, when a contributing bank has an M&A event*ina quarter, we exclude the bank's data when calculating the growthrate
for the quarter. In addition, since we allow the first observation date to be one quarter later than the recorded new origination
date when identifying new origination, wealso exclude the bank’s data when calculating the aggregated growthrate in the

*We obtain M&A event dates from the list of mergers and acquisitions that have occurred since 1976 provided by Federal Reserve. See “BHC Merger Data,”
Chicago Federal Reserve.
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previous quarter. When we calculate the growth rate for the next quarter, we then include the bank’s data. The step-by-step
procedure for calculating the growth rate of new origination during any quarter follows:

a. Compute the total new originationamountat time ¢t (NewOrig:) and t-1(NewOrig:1) using all data in the dataset during
these two periods.

b.  Compute the new originationamount attributed to banks whose data period starts at time t (Entry:).

c. Compute the new origination amount attributed to banks whose data period ends at time t-1 (Exit:1).

d.  Compute the new originationamount at time t (M,0) and t-1(M;,1) attributed to banks with M&A events during time t.
e. Compute the new origination amount quarter overquarter growth (New Orig QoQ Growth) from¢t-1to t as

Adjusted NewOrig, , NewOrig, — Entry, — M,
N O i G th = —— 1 = ’ —_ 1
ew Orig QoQ Growth, Adjusted New Orig; _, NewOrig,_;, — Exit,_; — M, _,
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4. Dynamics of New Origination

4.1 Aggregated New Origination
Based onthe methodology described inthe previous section, we construct new origination indices. Figure 8 shows the aggregate

new originationindex. In general, loan origination showsa significant decline during the Great Recession followed by a strong
recovery. Since 2012, growth has been more sluggish.

Note, a strong seasonality effect is present inthe origination growthrate. The growth rate tends to be much higher in the second
and fourth quarters of each year thanin the firstand third quarters. To removethe seasonalvariation, we smooth the new
origination growth rate by using a backward-looking, four-quarter moving averagevalue. Figure 8 also plots the resulting
smoothed new originationindex. We can see that both the smoothed and unsmoothed indices exhibit the same general pattern
overtime. Because the seasonality effect typically has little to do with the macroeconomicenvironment, itis usually not the focus
of stress testing models. Therefore, to allow the data patterns to show clearly, the following sections only provide smoothed new
originationindices, with seasonality effects removed.

Figure 8 New OriginationIndicesfor All Loans.
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Banks use various waysto mitigate their lending risk in response to macroeconomic shocks. For example, risk can be limited by
shortening the contractual maturity of the loans or by lending to safer borrowers. Demand for loansmay alsovary. For these
reasons, we segment loans according to loan and borrower characteristics such as loan tenor, borrower’s industry, and credit
quality to study the dynamics of loan origination to different segments.

4.2 Segmentation by LoanType

Termloanand credit lines are two different financing tools. With a term loan, the borrowers must repay the full amount at
maturity. Lines of credit allow borrowers to draw down, repay, and redraw as needed within an agreed upon period. The repaying
and re-borrowing features provide businesses with the flexibility to fund capital needs. This type of financing can be especially
helpful during times of income/expense uncertainty. This motivatesus to segment our sample based on loan type in order to

explore whether the new origination of different loan types have different dynamics over time. Figure 9 plots the new origination
indices for term loans and lines of credit.

In general, loan origination to both termloans and | credit lines grows gradually before the financial crisis, with lending to credit
lines increasing more significantly at the beginning of the recession. Lending to bothloan types decreasessharply during the
recessionand recoversafter the crisis. Oneexplanation forthese dynamics may be that the flexibility of credit lines allows
borrowersto obtainthe funds quickly, in order to meet their short-term capital needs. Afew quarters into the recession, lending
to both term loanand lines of credit decreases when banks begin tightening credit.
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Figure 9  New Origination Indicesfor Term Loans and Lines of Credit.
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4.3 Segmentationby Borrower’s Industry

The CRD/LAS dataset includes NAICS codes for borrowers, which can be used for a detailed segmentation by industry. To illustrate
the importance of segmentation by industry, we examine the origination dynamics fortwo sectors as examples: the financial
sector and the Mining, Oil & Gas sector. We compare separately the loan origination of the two sectorswith the rest of the
sectors.

We begin by segmenting the data into financial and non-financial sectors. This step is mainly due to the observation that some
macro-environments can have a different impact on financial and non-financial firms. For example, the most recent recession was,

at its core, a financial sector crisis, which propagated to other sectors. Figure 10 plots the new origination indices for loans given to
borrowersinthe financial sector and the non-financial sector.

In general, loan origination to both the financial and non-financial sectors begins to decline around the same time and decreases
sharply at the beginning of the Great Recession. During the financial crisis, lending to both industry segments decreases, with the
financial segment experiencing significantlymore decline. Lending to financial firms continues to decline until Q2 2010, while
lending to non-financial firmsbegins recovering one quarter earlier. Inrecent years, loan origination to financial firms has seen
stronger growth.

12 FEBRUARY 2017 WHAT DO 20 MILLION C&I LOAN OBSERVATIONS SAY ABOUT NEW ORIGINATION DYNAMICS? —INSIGHTS FROM MOODY'S ANALYTICS CRD DATA
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Figure 10 New Origination Indicesfor Loans Lent to Financial and Non-Financial Industries.
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The sharpdropin oil prices around 2014 had a significant impact on several industries. While someindustries benefit from lower
prices, others are severely affected by it. This industry-specificreaction to oil price change is a good example for the importance of
segmentation by industry when modeling new origination. We illustrate this point by comparing new origination to Mining, Oil &
Gas versus all other industries.

Figure 11 plots the new originationindices forloans made to borrowersin the Mining, Oil & Gas sector and the rest of the sectors.
Loanorigination to Mining, Oil & Gas sector (plottedinred) is highly correlated with the crude oil price (plottedin green). The
significant decline of lending in 2015 corresponds to the oil price drop. For other industries, origination remains stable after

recovering from the financial crisis. Results show the unique dynamics of the Mining, Oil & Gas sector and suggest the need for
industry segmentation.

Figure 11 New Origination Indicesfor Loans Madeto Mining, Oil & Gas vs. Other Industries.
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4.4 Segmentationby Tenor

Two of the main uses of C&l loans are to finance borrowers’ short-term liquidity needs and to fund long-term investments. During
different macroeconomicenvironments, the demand for short-term and long-term funding is likely different. For example, during
an economiccrisis, borrowers’ needs forshort-term liquidity may spike, which canincrease origination of short-termloans.
Similarly, during an economic boom, the funding needed for long-term investments may become relativelymore important. In
addition, banks may use loan tenor as a way to control for risk, and they are more willing to extend shorter-term loansduring
economic downturns. As a result, we expect origination of short-term and long-termloans to exhibit different cyclical patterns.
We segment our origination data by loan tenor to explore the new origination dynamics of short-term and long-term loansover
time. Specifically, we classifyall loansinto two segments: those with less than two-year tenorat origination (referred to as “Short-
Tenor” loans) and those with more than two-year tenor at origination (referred to as “Long-Tenor” loans). Figure 12 plots new
originationindices for these tenor segments.

Prior to the crisis, loan origination of the Long-Tenor segment experience steady growth while lending to Short-Tenor segment
only starts to increase at the beginning of the crisis. Afew quarters into the recession, both segments experience significant decline
in origination with Short-Tenor segment declining slower initially. The drop is more severe for Long-Term lending. After the
recession, the origination of Long-Tenorloans bounces back quickly exceeding the pre-crisis level, and then stays at a high level. In
contrast, new origination of Short-Tenor loans remain stagnant post-crisis.

The different dynamics observed forshort- and long-tenor lending remain consistent with the idea that in times of crisis, banks use
short-term lending as a way to mitigate credit risk, as well as to meet the increase in demand for short-termborrowing from firms
trying to stay afloat. Ingood economictimes, firms look for longer-term loans to fund investments, and banks are more opento
lend for longer term when they are less worried about credit risk, resulting ina sharp increase in long-term loan originations. The

stark differences in origination dynamics across tenor segments suggests that this type of segmentation is extremely important to
capture when modeling new origination.

Figure 12 New OriginationIndices Segmented by Loan Tenor.
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4.5 Segmentation by Credit Quality

A bank's internal rating captures its assessment of borrower credit quality. Banks use internal ratings for credit approval and
portfolio monitoring. When the economy is expanding, banks tend to lend more to riskier firms to increase the revenue. During an
economicdownturn, banks are more concerned with credit risk, and tend to lend more to safer firms. As a result, we expect
originations of different credit quality segments to exhibit different cyclical patterns. In this section, we separate our sample based
onborrower's rating to study how credit quality affectsnew originations. Figure 13 plots the new origination indices forloans with
investment-grade ratings versus those with non-investment grade ratings.

Loanoriginationto non-investment-grade borrowers grows faster in the years leading to the Great Recession. During the crisis,
loan origination to bothrating segments exhibits a sharp decline. Percentage-wise, it appears that loan origination to investment-
grade borrowersdeclines relatively more during the crisis. We believe this sharper decrease is partly due to the effect of credit
migration. During the crisis, the credit quality of many firms deteriorates, resulting in many rating downgrades from investment-
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grade to non-investment grade. These downgrades make the universe of investment grade borrowers smaller, causing a further
decrease innew originationto investment-grade borrowersduring downturns. Last, post-crisis lending to investment-grade
borrowersrecoversmore strongly than to non-investment-grade borrowers and passesits pre-crisis level.

Figure 13 New Origination Indicesfor Loans Segmented by Credit Quality.
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4.6 Segmentationby Both Credit Quality and Tenor

Credit quality and tenor seemto be the main two levers banks use to mitigate riskin their lending. In an effort to separate the
effects of these two factors, we segment loans by both credit quality and tenor to examine one while controlling for the other.

Figure 14 plots the indices of new origination segmented by both credit quality and tenor. While both are important, it appears
that tenor plays aneven bigger role than credit quality in explaining loan origination dynamics. This is likely driven by banks issuing
shorter-term loans during downturns as a way to mitigate liquidity and credit risk, and borrowers looking for longer-term loans in
goodeconomictimes to fund longer-term investments. New origination of long-temm loans (both investment grade and non-
investment grade) begins to decrease at the beginning of the crisis, while lending to short-termloans declinesslightly for two
quarters and then drops sharply. The increase in short-term loan origination is especially stark leading into the crisis, as banks try
to limitrisk. After the crisis, origination of Long-Tenorloans recovers and grows faster than Short-Tenorloans. Infact, it looks like
short term lending has not recovered much since the crisis. The dynamics of new origination are more similar across different
credit quality segments of the same tenor, than across different tenor segments of the same credit quality. In other words, it

appears that segmenting new origination by tenor explains the origination dynamics better than segmenting by credit quality
alone.
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Figure 14 New Origination Indicesfor Loans Segmented by Credit Quality and Tenor.
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Figure 15 shows the composition of new origination across segments over time. Specifically, we compute the percentage of new
originationamount attributed to each individual segment as a portion of the overall origination amount in each quarter. We can
see that the portion of new origination of short-tenor loans increases during financial crisis. After the crisis, origination of long-
tenor loans begins to dominate, accounting for almost 80% of total origination from Q2 2011-Q4 2015. During this period, the
proportion of investment grade loans with long tenor grows from20% at the end of 2010 to 40% as of the end of 2015. This
increase inlong-term lending to investment-grade borrowers post crisisis partly due to animprovement in credit quality of many
borrowersduring this period, increasing the overall size of the investment-grade segment.

Figure 15 Compositionof Loan Origination through Time.
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5. Summary

This study describes the Moody's Loan Accounting System (CRD/LAS) dataset and constructing aggregated quarterly indices of
loanorigination using the data. The CRD/LAS dataset includes loan-level and borrower-level information, which provides flexibility
for customized segmentation and building granular models. Fields such as origination date and origination amount allow for better
modeling of new origination. This study is the first to provide large sampledynamics of loan origination to U.S. middle-market
borrowers.

We validate the contributed C&I portfolio of each bank againstits C&l loan balance reportedin FR Y-9C. We alsovalidatethe
aggregate data against FR Y-9C and Call Reports of the contributing banks, CCAR banks, and the entire banking industry (i.e., all
depository institutions), and conclude that the CRD/LAS data is highly representative ofall these groups.

To illustrate the importance of data segmentation when modeling C&I loan origination, we examine the origination dynamics fora
few segments. We look at segmentation by loan types, credit quality, loantenor, and borrower's industry. In general, new
origination exhibits a decline during the financial crisis and recovery after the crisis, in-line with expectations. The severity of the
decline and the recovery speedvariesby segment, as doesthe precise timing of the decline andrecovery. Forexample, lending to
the Mining, Oil & Gas sector is highly correlated to the price of crude oil, and the sector should be modeled separately from other
industries in order to capture that factor.

The study suggests that tenor may be the most important dimension for segmentation. Lending to short-tenor loansdoes not
decline as much at the beginning of the recession when origination of long-tenorloans decreasessignificantly. After the crisis,
long-tenor lending recovers much faster, as borrowers look to fund long-term investments,and banks are less concerned with
liquidity and credit risks. When segmenting the data by both credit quality and tenor, we further find that tenor seems to explain
origination dynamics better than credit quality. In addition, segmenting by tenor provides better tenor estimatesfor newly
originatedloans, which leads to better runoff projectionsand overall balance projections.

The study clearly shows that different segments of the C&lI portfolio respond differently to the macro environment, andit s
exceedingly important for loan origination models to capture these differences.

L]
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