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Executive Summary

¢ We compiled the longest-known dataset of commercial mortgage-loan performance, ranging
from 1957-2020, with more granular performance information from 1974-2020.

¢ We used this history to re-examine findings from other commercial mortgage studies and
confirmed that loans underwritten late in economic cycles carry more risk, but found the risk was
mostly limited to higher-leverage loans.

¢ We also examined common underwriting metrics for their efficacy as measures of risk
throughout economic cycles and found that the efficacy of debt-yield is increased when
measured relative to capitalization rates.
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Overview

Commercial mortgage loans (CMLs) have become an important component of private investment
portfolios over the past 30 years. Interest in commercial mortgages began growing as the sector
was institutionalizing in the 1990s' and continued to grow in more recent years as mortgages found
utility within an expanding array of investment structures. Private commercial mortgage-debt
funds, for instance, have shown 11% average annual fundraising increases over the past 10 years.?

Increasing interest in the sector has also brought increasing levels of historical performance
information and analytical tools to assist investors with managing risk. This report is part of MetLife
Investment Management’s (MIM) and Moody’s continuing contribution to that effort. In this report,
we will discuss the challenge of using loan-to-value (LTV), debt-service coverage ratios (DSCR),
and debt yield to underwrite commercial mortgages throughout the economic cycle. In general,
loan-to-value is understood to mean the amount of debt loaned against a property, divided by the
value of a property. Debt-service coverage ratio refers to the net operating income of property,
divided by the debt service payment. Lastly, debt yield is the net operating income, divided by the
outstanding principal balance on a property.

General Definitions

LTV = Initial Principal Balance / Property Value
DSCR = NOI / Debt Servicing Payment

Debt Yield = NOI / Initial Principal Balance

This report is an update and expansion from the 2005 report “Case Study of Leverage and Default
Risk over a Full Real Estate Cycle,” published by Moody’s and based largely on MIM’s commercial
mortgage-portfolio history. This report expands on that analysis in four ways. First, we updated
the study’s results with 16 years of additional MIM commercial mortgage experience (2005-2020)
and include commercial mortgage-backed securities (CMBS) performance from 1998-2020 from
Moody’s. CMBS are essentially pools of commercial mortgages, packaged to be purchased as
one instrument, or several instruments with distinct credit characteristics. Second, we provide
our thoughts on why different underwriting metrics were better or worse in helping investment
managers understand and limit losses during previous economic cycles. Third, we discuss the
historical performance of common underwriting metrics and highlight potential limitations of the
debt-yield measure that became increasingly popular after 2008. Finally, we offer thoughts on the
unique risks posed by loans underwritten late in an economic cycle.

A Brief History of Commercial Mortgage Default Risk Studies

Over the past thirty years, the availability of commercial mortgage-performance history has
increased substantially. As a result, lenders have become more efficient at analyzing mortgages.

In the early 1990s, performance history from life insurance companies was generally all that was
available for study (bank loans also existed, but they often relied on sponsor guarantees and
mortgage collateral). The advent of CMBS increased liquidity in the commercial mortgage market
and contributed to better information collection and transparency of commercial mortgage pricing.

Maijor studies of private mortgages and CMBS are discussed below. However, CMBS was
still a new asset class during the 1990s. As a result, there were limited studies done on CMBS
performance during this period.
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However, once introduced, these instruments became increasingly popular as more investors
could now purchase interests in commercial mortgages, thus increasing liquidity in the overall
commercial mortgage market. As the availability of historical performance results increased,
studies and reports focused on commercial mortgages evolved and refined our understanding of
the sector. Although we haven't listed all of the studies on the commercial mortgage market, below
we briefly summarize key findings from a few of the more significant ones.

In 1991, Mark Snyderman published the report “Commercial Mortgages: Default Occurrence

and Estimated Yield Impact.” This report used data from the American Council of Life Insurance
Companies and is widely considered to be one the first comprehensive reports to rigorously
analyze default risk in the commercial mortgage industry. The report focused on vintage risk (risk
associated with when debt was issued) and the severity of loss in loans underwritten by insurance
companies over a 12-year period. The paper concludes that defaults can cost 35 to 50 bps of yield
over the lifetime of a portfolio and found that defaults generally peak in years two and three at
roughly 1.6%, then fall back to approximately 1% per year thereafter.

Snyderman and Howard Esaki updated and expanded this report eight years later in 1999 with their
study, “Commercial Mortgage Defaults: An Update.” Esaki and Goldman published an additional
update in 2005 with the study “Commercial Mortgage Defaults: 30 years of History.” These
updates included loan information from more than twice as many loans as the original study and
analyzed loan performance through the real estate downturn of the early 1990s.

One key finding from the update was that loss severity from liquidated loans, or loans that were
eventually sold at a loss to other investors, decreased by roughly 300 bps, or from 36% to 33%.
The updates also found that default rates continue to rise through year seven, in contrast to the
year-three peak found in Snyderman’s original study.

In 2005, Moody’s, using MIM mortgage data, completed the study “U.S. CMBS: Case Study of
Leverage and Default Risk Over a Full Real Estate Cycle.” This report quantitatively considered
vintage risk in relationship to the business cycle. Specifically, it found that over 30% of high LTV
loans® from the worst vintages had credit events, or some form of default associated with them,
versus 11% of average LTV loans from the same vintage.

The MetLife Investment Management and CMBS Datasets*

MIM has been lending in commercial real estate for more than 75 years and thus has an
established history on loan performance over time and through economic cycles. Moreover,
combining the MIM data with more recently available CMBS data creates a comprehensive pool of
information from which to analyze loan-loss rates. Lenders incur these losses in a variety of ways,
but most commonly via accepting a discounted payoff for the loan, foreclosing on the property, or
selling the loan at a loss to a third party. MIM believes that loss rates are one of the most important
measures of commercial mortgage-loan performance, particularly for institutional lenders which
typically have hold-to-maturity strategies.

Historical loss rates can vary by lender for several reasons. The two most significant reasons are the
nature of economic downturn and differences in lenders’ risk tolerance levels.
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For example, prior to the formation of the CMBS market, MIM’s commercial mortgage portfolio®
experienced elevated losses during the late 1980s and early 1990s downturns, as Exhibit 1
illustrates. However, performance improved during the subsequent downturns of the early 2000s
and 2007-2008. MIM’s improved performance was primarily due to our commercial mortgage
platform pursuing more lower-leverage loans following the early 1990s recession. Additionally,
some portion of the losses can be attributed to the nature of the different recessions, which we will
discuss in the next section.

Exhibit 1 | Annual Loss Rate by Observation Year
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Loan Performance and the Nature of Recessions

There are two types of risk measures that investment managers generally focus on when
underwriting loans. The first is debt-service risk, which is the risk of the property income being
insufficient to cover mortgage payments. The second is maturity risk, which is the risk of the
borrower being unable to refinance or pay off the loan when the final payment is due (maturity).
We believe these two risks take on differing importance depending on the economic environment.

Examples of each of these two types of risk can be observed in recent economic downturns.
During the early 1990s, property values declined along with the number of savings & loan banks
offering commercial real estate loans. This made refinancing a challenge. Similarly, during

the Global Financial Crisis of 2007/2008, property values also declined more than property
incomes. Therefore, in both scenarios, the inability to refinance a loan at maturity (maturity risk)
was a greater driver of defaults than was the ability to service the debt (i.e., cover the mortgage
payments). Conversely, during the downturn of the early 2000s (Tech Bubble), values were stable,
but property incomes declined. This created higher debt-service risk as more borrowers found it
difficult to cover their mortgage payments due to lower property incomes.

Exhibit 2 | Underwriting Metric Correlations with Loss®

Value Loss Income Loss Cost of Debt/ Correlations with
(Peak to Trough) (Peak to Trough) 3 yr. Prior Avg. Loss by Indicator
LTV

DSCR
Early 90s -24% 0% 10.6%/10.6% 7% 62%
Tech Bubble -1% 1% 8.2%/7.5% 57% 79%
GFC -29% -6% 8.8%/6.3% 80% 84%

Source: MIM, NCREIF, Moody’s
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Exhibit 2 provides historical context, which helps to illustrate the difference between the two risk
profiles. During the slowdowns of the early 1990s and 2007/2008, loss rates were more correlated
with LTVs (relative to the early 2000s). Specifically, loans with a higher initial LTV (properties that
had a larger amount of debt placed on them), had a higher probability of defaulting during these
two downturns. This was because loans that were maturing during these periods were a challenge
to refinance as the value of the underlying assets had materially declined.

More specifically, when the value of the denominator ( the “V” in “LTV”) falls, the overall LTV ratio
rises. For example, a maturing 60% LTV loan ($60M) on an asset originally valued at $100M would
require a refinance at an 80% LTV, if the asset value declined by 25%,to $75M (.8*$75M=$60M).
Typically, 80% or higher LTV loans are more challenging to find, and thus, in this example, the risk
of not being able to refinance (maturity risk) the loan would be high.

In contrast, the early 2000s downturn caused by the tech bubble saw property incomes decline,
but property value losses were minimal. As a result, the correlation of LTVs to losses during this
period was lower than in other recessions. So, if our example loan from above was maturing, the
risk of not being able to refinance because values declined would be low, but the risk of being
unable to continue to make payments on the loan (debt-service risk) should be higher. This is
because property incomes declined during the tech recession more so than in other recessions.

The correlation of DSCR to losses was also high during the GFC of 2007/2008, suggesting that
both debt-service coverage (ability to make payments) and LTV (amount of debt placed against the
property and the ability to refinance) were important factors during this recession. This is partially
due to increases in the interest rates available to borrowers during this period.

In summary, economic history suggests that appropriate risk management requires being mindful
of both the debt-service risk and maturity risk that a downturn can expose.

Managing Risk with Common Underwriting Metrics?

When used appropriately, operating income and market-value-based underwriting metrics have
been reliable tools for underwriting risk in commercial mortgages. In Exhibit 3, we show long-
term loss rates by DSCR at the time of origination. The chart shows that historically, loss rates
generally declined as DSCRs increased. This relationship can be simplified as: properties with
higher operating incomes to cover debt-service payments generally pose less of a risk to lenders.
In general, the chart above illustrates that significant declines in loss rates occur as underwritten
debt-service coverage increases above 1.6x in the dataset we studied.

Exhibit 3 | Loss Rates Fall as DSCR Increases
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Similarly, as Exhibit 4 shows, as transaction loan-to-value ratios increased, loss rates also rose in
the pool of loans we examined. This relationship can be simplified as: properties with higher levels
of debt relative to their value pose a greater risk to lenders. The exhibit below suggests that loss
rates can increase materially as LTVs move above 70%.

Exhibit 4 | Loss Rates Climb as Leverage Ratios Rise
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In contrast to LTV and DSCR, debt yield measures the available net operating income of a property
relative to the size of the first-lien debt and implies what yield a debt holder might expect in the
case of a foreclosure and assumption of property ownership.

Exhibit 5 | Loss Rates Decline as Debt Yield Increases
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In general, this measure appears to offer a similar level of guidance in managing risk as LTV and
DSCR. As Exhibit 5 indicates, portfolios underwritten with lower debt yields generally tend to
exhibit higher loss rates than those underwritten with higher debt yields.

DSCR and Debt Yield as Risk Management Metrics®

Lenders typically use DSCRs to estimate a borrower’s ability to repay a loan. However, a DSCR can
be challenging to interpret as longer payback periods or lower interest rates can produce higher
DSCRs that are not truly indicative of lower risk to the lender if there is a market downturn

and/or a foreclosure.
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Debt yield can be a more meaningful measure than DSCR of property performance since debt-
service coverage can appear deceptively strong in a low interest-rate environment. Debt yield
typically offers a lender a more standardized view of risk as it indicates potential returns if the
borrower can no longer stay in possession of the property. However, MIM’s experience with this

metric has been the opposite of the larger CMBS history.

Debt Yield May Be an Incomplete Measure of Risk

Exhibit 6 | MIM Loss Rates vs.
Underwritten Debt Yield
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Exhibit 7 | CMBS Loss Rates vs.
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Exhibit 7 indicates that, historically, CMBS loans have had lower loss rates for those loans with
higher debt yields. Counterintuitively, MIM’s specific experience with losses relative to debt yield
has been the opposite of the CMBS dataset (Exhibit 6). Put into context, CMBS data is implying
that high debt yields are an indicator of lower risk for commercial mortgages; however, MIM’s

experience would imply that the inverse is true.

The disparity is explained by the fact that MIM simply underwrote more high LTV loans during the
late 1980s, a period when cap rates and debt yields were also higher. And higher LTV loans tend to

carry more risk and produce more losses.

Exhibit 8 | MIM Loss Rates vs. Initial Debt
Yield-Cap Rate Spread
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Exhibit 9 | CMBS Loss Rates vs. Initial Debt
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However, our findings also suggest that loans with smaller differences between debt yields and
capitalization rates, or the value investors are willing to pay for a dollar of real estate income, show
higher loss rates in both the MIM and CMBS histories. The similarity in pattern of losses between
MIM and the larger CMBS dataset using this variation suggests that debt yield relative to cap rates
may be more predictive of losses across a range of economic environments and lender-risk profiles
than debt yield alone (Exhibits 8 & 9).

In summary, we believe debt yield as a risk-management metric can offer a unique and effective
measurement of the risk associated with a loan. However, our historical analysis suggests that
debt yields relative to the existing cap-rate environment may offer additional insight on the
effectiveness of debt yield as an underwriting metric.

Managing Risk Relative to Position in Economic Cycle (Vintage Risk
Magnifies Asset Risk)®

Whereas the paper completed in 2005 examined the impact of LTV metrics throughout the
economic cycle, we have expanded the analysis to include the performance of DSCRs and debt
yield as well. We also measured how these metrics performed at the end of the economic cycle,
when GDP growth is typically slowing down.

Exhibit 10 suggests that losses for properties with lower leverage ratios have loss levels that are
similar, regardless of where the vintage fell within the cycle. However, loans underwritten late
in the cycle that had higher leverage ratios™, had greater loss rates than high leverage loans
underwritten at any other point in the economic cycle.

Exhibit 10 | Loss Rates Late in Cycle vs. Throughout the Cycle
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This holds true for both debt-service coverage ratios and debt yield as well. Exhibits 11 & 12
demonstrate that for both measures, incremental decreases in both DSCR and debt yield at initial
underwriting can result in materially larger loss rates for transactions done near the end of an
economic cycle, versus the entire cycle.
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Exhibit 11 | Loss Rates Late in Cycle vs.
Throughout the Cycle
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Exhibit 12 | Loss Rates Late in Cycle vs.
Throughout the Cycle
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Managing Risk with Common Economic Cycle Indicators™

To further test our findings regarding underwriting late in the cycle, we designed a simple

hypothetical back test with three scenarios.”

1. First, a baseline is calculated using the unadjusted, late-cycle loss rates of all loans.

2. Second, we simulate only investing in loans with LTVs of less than 70%" when a common
business cycle index (Moody’s) indicated extended weakening in the economy.

3. Third, we simulate underwriting no high LTV loans when CRE values™ were at a five-year high.

4. Lastly, we simulate underwriting no high LTV loans at all, regardless of economic conditions.”

Exhibit 13 | Loss Rate Comparison
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Not surprisingly, our tests showed that simply not underwriting any high LTV loans at all would
have lowered loss rates (Exhibit 13). This can be understood as simply lowering tolerance for risk
decreases expected losses. However, the back test also showed that underwriting lower LTV loans
exclusively when a business cycle index showed weakening in the economy, or when property
values were high relative to recent history, could produce a similar reduction in loss rate. Notably,
not underwriting high-leverage loans when values are high produces almost identical loss rates

as underwriting no high-leverage loans at all, with possibly less reduction of total loan volume. In
other words, limiting higher-risk loans late in an economic cycle can reduce loss rates. And it is
possible to gauge how late we are in the cycle, at least for underwriting purposes, from commonly
available indices and pricing metrics.

Our goal with this hypothetical back test isn’t to suggest alternate underwriting procedures but
rather to show further confirmation that positioning in the economic cycle can be a significant
factor in managing risk within higher LTV pools of loans, more so than in lower LTV pools.

Finally, the historical loan performance also shows that while higher-leverage loans tend to carry
higher compensation to lenders for assuming the additional risk, the compensation level is not
equal at all points in the cycle. During prior periods, the risk premium has tended to be widest
during an economic recovery and tightest as the length of the economic expansion increases.
According to our analysis of historical mortgage spreads, similar-risk loans underwritten early in an
economic cycle have averaged a 1.5x higher spread-to-Treasury as compared to loans underwritten
later in the economic expansion cycle™. This suggests that both the risk and the value proposition
for underwriting higher-leverage loans diminishes as an economic cycle matures.

Conclusion

Understanding the historical performance of common loss metrics can offer additional guidance
in managing risk in commercial mortgage portfolios. We also conclude that debt yield is generally
useful as an underwriting metric, but it requires the context of the cap-rate environment to be
effective in mitigating losses across all market environments and lender-risk profiles.”

Lastly, like previous studies, we found that the position in the economic cycle when a loan is
underwritten is significant, but that significance is largely concentrated in loans with higher
leverage. The analysis shows, not surprisingly, that loss rates from higher-leverage loans can
increase substantially if underwritten late in an economic cycle. In contrast, loans with more
conservative leverage ratios appear to present similar levels of risk no matter when in the cycle
they are underwritten.
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Endnotes

"Managing the Crisis: The FDIC and RTC Experience

2 Preqin Database, YE 2021.

3 “High LTV” is generally defined as in the 70%-80% LTV range

4 CMBS data includes primarily conduit and fusion loans for all commercial property types, as compiled by Moody’s.

° The MetLife Investment Management Commercial Mortgage portfolio history is comprised of loans originated from 1957-2021.
In the early decades these loans were primarily originated for MetLife Insurance Company, but in recent decades are comprised
of a greater concentration of loans originated for other investors.

¢ Lifetime loss by year underwritten, or vintage. Value and income losses based on NCREIF data.

7 Exhibits 3 and 4 are based on the combined losses from the 1974-2021 MIM series and 1998-2020 CMBS series. Losses are
depicted as an average annual rate.

8 Exhibits 6 and 7 are based on the combined losses from the 1974-2021 MIM series and 1998-2020 CMBS series. Losses are
depicted as an average annual rate.

9 Exhibits 8 and 9 are based on the combined losses from the 1974-2021 MIM series and 1998-2020 CMBS series. Losses are
depicted as an average annual rate.

'© For this paper, we define “end of cycle” as the three-year period leading up to a recession.

" Exhibits 11 and 12 are based on the combined losses of 1974-2020 MIM series and 1998-2020 CMBS series. Losses are depicted
as an average annual rate.

2 The back-test in exhibit 13 is based on losses on loans held by The MetLife Investment Management Commercial Mortgage
portfolio over the time-period spanning from 1983 through 2017. This time-period was chosen to capture data from the
beginning of the economic cycle that led into the recession of the early 1990’s thru the peak commercial real estate pricing
levels achieved during the recovery from the GFC. Overall, losses from loans originated during this period totaled a cumulative
4%, or an average of .12% per year.

8 This scenario excludes loans underwritten when the Moody’s Business Cycle Index (BCI) indicated an overly extended growth
phase of the business cycle. This indicator resulted in higher LTV loans exclusions in the years 1998 thru 1990, 1997 thru 2000,
and 2007 thru 2008. Losses from loans originated during this period, excluding these loans, were roughly 2.7% cumulatively or
8 bps per year on average.

“Values calculated using NCREIF -NPI Indices

'®In this case we define high LTV loans as those with 70%- 80% LTVs.

'® American Council of Life Insurers data 2002- 2018

7 DY/Cap Rate is the inverse of LTV. We believe DY minus Cap Rate, however, captures economic and capital market factors in a
way that DY, DSCR and LTV do not.
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