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Figure IA.1. Growth and Composition of CMBS, 2005-2019

This figure displays the annual issuance of CMBS in Billions USD from 2005-2019. Both agency
and non-agency CMBS deals are included. Property type is aggregated up from subcategories
provided by Bloomberg. Apartment includes multifamily housing, hospitality includes both limited
and full-service hospitality properties, retail includes anchored and unanchored retail, while all
other property subtypes (health care, industrial, mixed use, mobile home parks, self-service storage
facilities, and warehouses) are included in the other category. Data is from Bloomberg.
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Figure IA.2. UW LTV and DSCR by Property Type through Time

This figure displays the median underwritten loan-to-value (Panel A) and debt-service coverage
ration (Panel B) for loans by property type over time. Data is from Bloomberg and includes loans
that were in CMBS issued from January 1, 2013 to December 31, 2019.

Panel A.

Panel B.
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Figure IA.3. CMBS Deal Flow by Agency and Non-Agency

This figure displays the flow of commercial mortgages into CMBS from originators to lead managers
for CMBS deals issued from 2013-2019. Agency Loans are displayed in Panel A and Non-Agency
loans are displayed in Panel B. Flows are shown for the top 15 deal managers by deal volume
and the top 50 originators. The size of the nodes is proportional to total volume originated for
originator or total deal volume managed for underwriters with the scale of the nodes being smaller
for underwriters than for originators, so that each can be seen. The size of the flow between an
originator and manager is proportional to the thickness of the edge. Affiliated flows, defined as a
flow in which an originator sells a mortgage to a pool managed by an affiliate, are given by maroon
flows while non-affiliated capital loan flow is shown in light green. The breakdown by property
type is given by the pie charts within each node. The network is directed, so flows are always from
an originator to a lead manager.

Panel A.
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Panel B.
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Figure IA.4. Income Overstatement through time by Property Class

This figure displays the proportion of loans which has income overstatement of at least 5%. Income
overstatement is defined as (Underwritten NOI−Realized NOI)/Underwritten NOI. A value greater
than 0 indicates that Underwritten NOI exceeded realized NOI in the underwriting year. The
sample is divided into early (2013-2015), mid (2016-2017) and late (2018-2019) subsamples. Data
is from Bloomberg and covers CMBS issued from January 1, 2013 to December 31, 2019.
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Figure IA.5. Decomposition of Income Overstatement

This figure decomposes income overstatement into overstatement coming from misstating revenue
and from misstating expenses. Loans are sorted into buckets of NOI overstatement of size 0.02.
Revenue overstatement is calculated as underwritten revenue minus realized revenue in the under-
writing year while expense understatement is calculated as realized expenses minus underwritten
expenses. Both measures are scaled by the Underwritten NOI. The total income overstatement is
thus the sum of revenue overstatement and expense understatement. In Panel B, we present the
same decomposition for our NOI inflation sample. We decompose the proportion by which income
is inflated into components attributable to understating past expenses and overstating past revenue.
Due to limited sample size for the NOI inflation sample, we restrict to NOI inflation between -0.2
and 0.3 to ensure a sufficient number of observations in each bin.

Panel A.

Panel B.



Figure IA.6. Persistence over Income Overstatement using Mean

This figure demonstrates the persistence of income overstatement. Income overstatement is defined
as (Underwritten NOI−Realized NOI)/Underwritten NOI. A value greater than 0 indicates that
Underwritten NOI exceeded realized NOI. Originators generating more than 1% of the loans in the
sample (>400 loans) are included. Hunt and Bellwether are excluded due to having insufficient
loans in the early (2013-2015) period. In panel B, we also control for loan- and property-level
characteristics along with additional unobserved variation by estimating the following regression
separately for the early and late subperiods:

IncomeOverstatementi = α+ θXi +
K∑

k=1
γkOriginatork + δMT + ρt + εi

where Xi is the vector of loan controls including the LTV, DSCR, interest rate, (log) size, building
age, occupancy, property type, and interest rate type controls, and δMT and ρt are, respectively,
the MSA × Year and quarter-of-origination fixed effects. To reduce the impact of extreme outliers,
IncomeOverstatementi is winsorized at the 1% tails. We plot the estimated originator fixed effects
from the regression in Panel B. Red circles denote originators who manage non-agency CMBS deals,
while blue circles denote originators who do not manage CMBS deals. Circle size corresponds to
origination volume. The black line is a 45-degree line and the correlation is presented at the bottom
of each graph.

Panel A.

7



Panel B.
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Figure IA.7. Income Overstatement and Loan Performance by Geographic Area

This figure displays the proportion of loans in each (3-digit) ZIP which is non-performing as of
May 2020. Originators are sorted into terciles based on the ex-ante PastOverkt measure, which is
defined as the proportion of loans by originator k which have income overstated by more than 5%
in all years prior to the deal year t. The proportion of distressed loans is displayed separately for
originators in the lowest tercile of past income overstatement (Panel A) and the highest tercile of
past income overstatement (Panel B). To be included on the map, we require that there be at least
4 loans from the given type of originator within each ZIP.

Panel A.

Panel B.



Figure IA.8. COVID-Related Distress and Originator Overstatement

This figure displays the relationship between originator overstatement propensity and distress dur-
ing the COVID shock. Originators are sorted into terciles based on propensity to overstate income
using the ex-ante PastOverkt measure, which is defined as the proportion of loans by originator
k which have income overstated by more than 5% in all years prior to the deal year t. To focus
on distress originating from the COVID shock, only loans which were currently performing as of
January 2020 are included in Panel A and Panel C. Panel A shows the proportion of loans in each
tercile and deal year which are downgraded to non-performing as of May 2020. In Panel B, the
time-series performance of all loans originated by each tercile type is shown. The dashed lines
denote 95% confidence intervals. In Panel C, we display the difference in proportion of loans from
high past overstatement originators and other originators which are downgraded to non-performing
broken down by property type and deal year.

Panel A.

10



Panel B.

Panel C.
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Figure IA.9. Proportion Loans overstated by greater than 5% and Non-Performance

This figure displays the relationship between income overstatement and the probability of Watchlist
or non-performance by originator. Panel A shows the proportion of loans by each originator with
income overstatement greater than 5% and the probability of a loan being Watchlist in May 2020.
In Panel B, we first estimate a regression of the form:

HighOveri = α+ θXi +
K∑

k=1
γkOriginatork + δMT + ρt + εi (1)

where Xi is the vector of loan controls including the LTV, DSCR, interest rate, (log) size, building
age, occupancy, property type, and interest rate type controls, and δMT and ρt are, respectively,
the MSA × Year and quarter-of-origination fixed effects. We next estimate a regression of the same
specification, except the outcome variable is a Non-Performance variable equal to 1 if the loan is
non-performing as of May 2020. We plot the estimated originator fixed effects from these two
specifications in Panel B. Red circles denote originators who manage non-agency CMBS deals and
blue circles denote all other originators. The green line fits a linear regression between proportion
Non-Performing and proportion high income overstatement loans by originator in Panel A and
between estimated originator fixed effects in Panel B. The correlation coefficients are reported at
the bottom of the graph.

Panel A.
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Panel B.
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Figure IA.10. Distribution of Appraisal to Transaction Price Ratio

This figure displays the distribution of appraisal to transaction price for buildings in our transaction
sample. The appraisal-to-price ratio is defined as Appraisal Value/Transaction Value. An appraisal-
to-transaction ratio greater than 1 implies that a building received an appraisal value in excess of
its transaction price. Transaction prices come from Real Capital Analytics and state deed records
and are only observed when a building is acquired. In this histogram, red bars denote properties for
which the appraised value exceeds the transaction value by more than 10% while blue bars denote
all other loans.
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Figure IA.11. Validation of Model-Comparison to KBRA Model

This figure demonstrates the relationship between abnormal cap rates as defined by our model and
abnormal cap rates calculated using cap rates for CMBS loans rated by the Kroll Bond Rating
Agency. The abnormal cap rate is defined as the observed cap rate minus the cap rate which is
predicted by each model. An abnormal cap rate below 0 means that the observed cap rate is lower
than what would have been predicted by the model. The scatter points are individual loans and
the orange line is a linear fit of the data. The correlation is presented at the bottom of the graph.
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Figure IA.12. Underwritten and Model Adjusted Leverage

This figure plots the relationship between abnormal cap rates and loan leverage. Loans are first
sorted into 100 buckets based on abnormal cap rates. The abnormal cap rate is defined as the
observed cap rate minus the cap rate which is predicted by the model. An abnormal cap rate below
0 means that the observed cap rate is lower than what would have been predicted by the model.
For each bucket, the underwritten LTV appears in blue, and the “adjusted LTV” appears in red.
The Model-Adjusted LTV is defined as:

UW LTV = ModelCapRate

ObservedCapRate

This measure is what the loan-to-value ratio would be if the property had been valued using the
model-predicted cap rate.
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Table IA.1. Alternative Past Over-First Stage

In this table, we examine the effect of past overstatement by an originator on future income over-
statement. We estimate a regression of the form

HighOveri = α+ βPastOverAltkt + θXi + FixedEffects+ εi

where HighOveri is a dummy variable equal to 1 if the underwritten income on loan i is overstated
by more than 5%. PastOverAltkt is the mean amount by which income is overstated prior to year
t by originator k. To reduce the impact of extreme outliers, income overstatement at the individual
loan-level is winsorized at the 1% tails. Xi is a vector of loan controls including LTV, DSCR,
Interest Rate, (log) size, building age, occupancy, and Amortization and Interest Rate type (fixed
or variable) controls. Fixed effects are as indicated at bottom of each column. Robust standard
errors are clustered at the MSA × quarter level.

(1) (2) (3) (4) (5) (6)
All All All All Agency Non-Agency

PastOverAlt 0.691*** 0.580*** 0.597*** 0.601*** 0.611*** 0.606***
(12.23) (10.51) (10.09) (7.43) (4.06) (6.19)

Cutoff LTV 0.141*** 0.212*** 0.193*** 0.190*** 0.216*** 0.300***
(3.39) (5.00) (4.46) (4.20) (3.81) (3.69)

Cutoff DSCR 0.0498*** 0.0572*** 0.0551*** 0.0534*** 0.0792*** 0.0279***
(6.12) (6.90) (6.44) (5.66) (5.53) (2.73)

InterestRate -0.00188 0.00999 0.00703 -0.0000753 -0.00939 0.0145
(-0.23) (1.21) (0.83) (-0.01) (-0.86) (0.76)

log_bal -0.00688* -0.00542 -0.00597 -0.00757* -0.0203*** 0.00423
(-1.76) (-1.39) (-1.49) (-1.82) (-3.71) (0.57)

fixed -0.0442*** -0.0372*** -0.0383*** -0.0402*** -0.0414*** 0.0439
(-3.91) (-3.15) (-3.09) (-3.09) (-2.84) (0.92)

buildingage -0.000347 -0.00896** -0.00893** -0.00852** -0.0213*** 0.0217***
(-0.09) (-2.43) (-2.33) (-2.13) (-4.18) (3.12)

Cutoff Occ -0.815*** -0.909*** -0.887*** -0.888*** -1.378*** -0.453***
(-12.09) (-13.34) (-12.52) (-12.07) (-11.44) (-4.53)

Constant 1.071*** 1.043*** 1.061*** 1.124*** 1.804*** 0.317
(9.08) (8.72) (8.56) (8.68) (9.50) (1.50)

Property Type Yes Yes Yes No No No

Amortization Type Yes Yes Yes Yes Yes Yes

Origination Quarter FE Yes Yes Yes No No No

Vintage (Deal Year) FE Yes Yes No No No No

MSA FE No Yes No No No No

MSAxDeal Year FE No No Yes Yes Yes Yes

Quarter x Property Type No No No Yes Yes Yes

MSA x Property Type No No No Yes Yes Yes

Observations 30,874 30,860 30,581 30,220 21,451 8,511
Adjusted R2 0.066 0.088 0.109 0.126 0.117 0.119
t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.010
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Table IA.2. Originator and Manager High Overestimation FE

This table compares the adjusted R2s obtained from OLS regressions of high income overstatement
on loan-level controls and combinations of originator and deal manager fixed effects by estimating

HighOveri = α+ θXi + δMT + ρt + FixedEffects+ εi

where HighOveri is a dummy variable equal to 1 if the underwritten income on loan i is overstated
by more than 5%, Xi is a vector of loan controls including LTV, DSCR, Interest Rate, (log) size,
building age, occupancy, and Amortization and Interest Rate type (Fixed or variable) controls.
Column 1 includes MSA × Year and Origination Quarter fixed effects. Column 2 adds to this
Originator Fixed Effects while Column 3 adds Deal manager (underwriter) fixed effects. Column
4 adds both originator and underwriter fixed effects.

(1) (2) (3) (4)
HighOver HighOver HighOver HighOver

Cutoff LTV 0.173*** 0.173*** 0.172*** 0.175***
(4.09) (4.19) (4.07) (4.23)

Cutoff DSCR 0.0798*** 0.0586*** 0.0822*** 0.0589***
(11.95) (7.32) (12.05) (7.32)

Interest Rate 0.0105 0.00659 0.0120 0.0106
(1.28) (0.81) (1.40) (1.25)

log_bal -0.00635* -0.000501 -0.00705* -0.000610
(-1.67) (-0.13) (-1.82) (-0.16)

fixed -0.0378*** -0.0295** -0.0332*** -0.0265**
(-3.06) (-2.40) (-2.68) (-2.15)

buildingage -0.00886** -0.00909** -0.00940** -0.00894**
(-2.41) (-2.47) (-2.56) (-2.43)

Cutoff Occ -0.860*** -0.890*** -0.880*** -0.896***
(-13.24) (-13.35) (-13.38) (-13.35)

Property Type Yes Yes Yes Yes

Amortization Type Yes Yes Yes Yes

Origination Quarter FE Yes Yes Yes Yes

MSAxDeal Year FE Yes Yes Yes Yes

Originator No Yes No Yes

Manager FE No No Yes Yes

Observations 33,582 33,576 33,582 33,576
Adjusted R2 0.107 0.121 0.110 0.123
Relative Increase 13.1% 2.8% 15.0%
t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.010
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Table IA.3. Predicted and Realized Income Overstatement-DBRS

In this table, we examine the extent to which income overstatement is predictable using projections
from DBRS. We estimate a regression of the form

IncomeOverstatementi = α+ βDBRSOveri + θXi + FixedEffects+ εi

IncomeOverstatementi is a continuous variable defined as the percent by which underwritten
income is overstated by for loan i and is winsorized at the 1% tails to reduce the impact of extreme
outliers. DBRSOver is calculated as the percent by which underwritten income exceeds the DBRS
projections. Xi is a vector of loan controls including LTV, DSCR, Interest Rate, (log) size, building
age, occupancy, and Amortization and Interest Rate type (fixed or variable) controls. Fixed effects
are as indicated at bottom of each column. Robust standard errors are clustered at the MSA ×
quarter level.

(1) (2) (3) (4)
Actual Over Actual Over Actual Over Actual Over

DBRS Pred. Over 0.303** 0.298** 0.274** 0.306**
(2.46) (2.33) (1.96) (2.10)

Cutoff LTV -0.0265 0.0914 0.102 0.113
(-0.32) (1.10) (1.14) (1.24)

Cutoff DSCR 0.0908*** 0.0892*** 0.0921*** 0.0901***
(5.62) (6.03) (6.41) (6.76)

Interest Rate 0.00247 0.00718 0.0110 0.0117
(0.16) (0.45) (0.64) (0.66)

log_bal 0.0190*** 0.00779 0.00899 0.00754
(2.95) (1.25) (1.36) (1.11)

fixed 0.0114 -0.0283 -0.0142 0.0185
(0.17) (-0.40) (-0.19) (0.28)

buildingage 0.00188 -0.00196 -0.00143 -0.000294
(0.39) (-0.42) (-0.29) (-0.06)

Cutoff Occ -0.0213 -0.0793 -0.0997 -0.139*
(-0.30) (-1.14) (-1.35) (-1.96)

Constant -0.479** -0.284 -0.328 -0.312
(-2.18) (-1.36) (-1.50) (-1.42)

Amortization Type Yes Yes Yes Yes

Origination Quarter FE Yes Yes Yes No

Vintage (Deal Year) FE Yes Yes No No

MSA FE No Yes No No

MSAxDeal Year FE No No Yes Yes

Quarter x Property Type No No No Yes

PropType Yes Yes Yes No

Observations 2,401 2,334 2,248 2,241
Adjusted R2 0.195 0.284 0.306 0.316
t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.010
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Table IA.4. Is Income Overstatement Reflected in Subordination Levels?

In this table, we test whether income overstatement is reflected in rating agency subordination
levels by estimating the following regression using ordinary least squares:

Subi = α+ βOveri + θXi + δt + εi

where Subi is the AAA subordination level, defined as the fraction of the security balance that is
subordinated to the AAA securities, Overi is a measure of income overstatement: either proportion
of loans with income overstatement exceeding 5% (Columns 1, 3-4) or mean income overstatement
across loans in the deal (Column 2). Xi is a vector of controls and includes the weighted average
DSCR, average LTV, weighted average maturity, the proportion of loans that are interest only, and
the proportion of the deal that is floaters. We also include quarter-year fixed effects and a dummy
for agency deals. Columns (3) and (4) present results separately for Agency and Non-Agency deals,
respectively. t-statistics are calculated using heteroskedasticity-robust standard errors.

(1) (2) (3) (4)
All All Agency Non-Agency

Proportion Overstated -0.00524 -0.0384 -0.00668
(-0.17) (-1.42) (-0.21)

Mean Overstatement 0.0116
(0.12)

DSCR 0.0347** 0.0347** -0.00901 0.0240
(2.04) (2.03) (-0.34) (1.44)

Maturity -0.0149*** -0.0151*** -0.00486* -0.0261***
(-2.65) (-2.67) (-1.97) (-4.38)

LTV 0.142 0.144 0.0530 0.215
(0.93) (0.94) (0.31) (1.36)

Prop. Int. Only 0.00205*** 0.00203*** 0.000450 0.00316***
(3.20) (3.18) (0.93) (5.22)

Prop. Floaters 0.0328 0.0313 1.002*** -0.136**
(0.48) (0.45) (13.44) (-2.17)

Constant 0.156 0.155 0.122 0.248*
(1.09) (1.09) (0.92) (1.67)

Quarter-Year FE Yes Yes Yes Yes

Agency Dummy Yes Yes Yes Yes

Observations 596 596 178 417
Adjusted R2 0.537 0.537 0.753 0.350
t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.010
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Table IA.5. Past NOI Inflation and Income Overstatement

In this table, we examine the extent to which income overstatement is predictable using inflation
of historical NOI. We estimate a regression of the form

IncomeOverstatementi = α+ βInflationi + θXi + FixedEffects+ εi

IncomeOverstatementi is a continuous variable defined as the percent by which underwritten
income is overstated by for loan i. Inflationi is the amount by which NOI is inflated in the
years prior to Underwriting as compared to what was reported for the same property in a previous
securitization and is either the average over the previous two years (Columns 1-4) or the the most
recent year (Columns 5-6). To reduce the impact of outliers, both IncomeOverstatementi and
Inflationi are winsorized at the 1% tails. Xi is a vector of loan controls including LTV, DSCR,
Interest Rate, (log) size, building age, occupancy, and Amortization and Interest Rate type (fixed
or variable) controls. Fixed effects are as indicated at bottom of each column. Robust standard
errors are clustered at the MSA × quarter level.

(1) (2) (3) (4) (5) (6)

AvgInflation 0.141*** 0.118*** 0.103*** 0.0982***
(4.16) (3.64) (3.22) (3.08)

MostRecentInflation 0.105*** 0.0998***
(3.07) (2.86)

Cutoff LTV 0.0809 0.103* 0.0805 0.102*
(1.54) (1.91) (1.53) (1.91)

Cutoff DSCR 0.0238 0.0235 0.0238 0.0234
(1.56) (1.47) (1.57) (1.47)

Interest Rate 0.0300*** 0.0268** 0.0302*** 0.0267**
(3.42) (2.40) (3.44) (2.40)

log_bal 0.0266*** 0.0233*** 0.0266*** 0.0232***
(6.93) (5.58) (6.94) (5.58)

fixed -0.0435*** -0.0257 -0.0440*** -0.0261
(-2.66) (-1.37) (-2.72) (-1.41)

buildingage 0.00359 0.00337 0.00346 0.00325
(0.66) (0.62) (0.64) (0.60)

Cutoff Occ -0.156** -0.150** -0.158** -0.153**
(-2.34) (-2.25) (-2.39) (-2.30)

Constant -0.0237*** -0.0228*** -0.508*** -0.475*** -0.505*** -0.471***
(-5.74) (-6.36) (-3.78) (-3.28) (-3.78) (-3.25)

Quarter-Year No Yes No Yes No Yes

Amortization Type No No Yes Yes Yes Yes

PropertyType No Yes Yes Yes Yes Yes

_cons Yes No No No No No

Observations 2022 2021 1943 1942 1943 1942
Adjusted R2 0.011 0.094 0.093 0.113 0.094 0.113
t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.010
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Table IA.6. Loan Distress, Actual Income Overstatement

In this table, we examine the effect of income overstatement on loan performance. We estimate a
regression of the form

Watchlisti = α+ βHighOveri + θXi + FixedEffects+ εi

where Watchlisti is a dummy variable equal to 1 if loan i is non-performing or has been placed on
a servicer’s Watchlist as of May 2020 (Panel A) or March 2020 (Panel B). HighOveri is a dummy
variable equal to one if the underwritten income on loan i is overstated by more than 5%. Xi is
a vector of loan controls including LTV, DSCR, Interest Rate, (log) size, building age, occupancy,
and Amortization and Interest Rate type (fixed or variable) controls. Fixed effects are as indicated
at bottom of each column. Robust standard errors are clustered at the MSA × quarter level.

Panel A. May 2020
(1) (2) (3) (4) (5) (6)
All All All All Agency Non-Agency

HighOver 0.0944*** 0.0838*** 0.0851*** 0.0813*** 0.0946*** 0.0485***
(15.43) (13.71) (13.50) (12.80) (11.76) (4.20)

Cutoff LTV -0.00760 0.000319 0.0185 0.00393 0.0381 -0.0613
(-0.22) (0.01) (0.51) (0.10) (0.89) (-0.77)

Cutoff DSCR -0.00000944 -0.00664 -0.00553 -0.0136* -0.0197** -0.00806
(-0.00) (-1.11) (-0.91) (-1.85) (-2.33) (-0.68)

InterestRate 0.0492*** 0.0535*** 0.0579*** 0.0588*** 0.0509*** 0.0863***
(6.36) (7.15) (7.55) (7.32) (5.22) (5.25)

log_bal -0.00375 -0.00192 -0.00323 -0.00375 -0.0171*** 0.0151**
(-1.28) (-0.67) (-1.10) (-1.19) (-4.97) (2.22)

fixed -0.0745*** -0.0659*** -0.0646*** -0.0640*** -0.0582*** -0.110***
(-8.02) (-7.36) (-7.07) (-6.65) (-5.60) (-2.60)

buildingage 0.0168*** 0.0107*** 0.0108*** 0.0121*** 0.00590 0.0214***
(5.95) (3.79) (3.73) (4.07) (1.65) (3.72)

Cutoff Occ -0.315*** -0.335*** -0.340*** -0.370*** -0.705*** -0.130*
(-5.54) (-6.17) (-6.10) (-6.54) (-7.28) (-1.83)

Constant 0.306*** 0.299*** 0.289*** 0.340*** 0.858*** -0.151
(3.29) (3.32) (3.14) (3.51) (6.28) (-0.74)

Property Type Yes Yes Yes No No No

Amortization Type Yes Yes Yes Yes Yes Yes

Origination Quarter FE Yes Yes Yes No No No

Vintage (Deal Year) FE Yes Yes No No No No

MSA FE No Yes No No No No

MSAxDeal Year FE No No Yes Yes Yes Yes

Quarter x Property Type No No No Yes Yes Yes

MSA x Property Type No No No Yes Yes Yes

Observations 33,947 33,936 33,582 33,209 22,894 10,018
Adjusted R2 0.116 0.135 0.155 0.181 0.143 0.145
t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.010
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Panel B. March 2020
(1) (2) (3) (4) (5) (6)
All All All All Agency Non-Agency

HighOver 0.0750*** 0.0707*** 0.0729*** 0.0683*** 0.0841*** 0.0380***
(13.75) (12.92) (13.02) (11.85) (11.18) (3.95)

Cutoff LTV 0.0294 -0.0376 -0.0113 -0.0116 0.0162 -0.0986
(1.04) (-1.27) (-0.36) (-0.36) (0.44) (-1.43)

Cutoff DSCR 0.0152*** 0.00564 0.00772 -0.000960 -0.00868 0.00645
(3.33) (1.20) (1.60) (-0.17) (-1.50) (0.63)

InterestRate 0.0457*** 0.0433*** 0.0445*** 0.0419*** 0.0245*** 0.0761***
(7.31) (6.97) (7.03) (6.28) (2.93) (5.32)

log_bal 0.00351 0.00500** 0.00376 0.00416* -0.00634** 0.0130***
(1.58) (2.24) (1.62) (1.71) (-2.09) (2.68)

fixed -0.0783*** -0.0798*** -0.0762*** -0.0752*** -0.0547*** -0.247***
(-11.29) (-11.07) (-10.31) (-10.00) (-6.58) (-5.55)

buildingage 0.00584** 0.00540** 0.00560** 0.00676*** -0.000975 0.0203***
(2.48) (2.23) (2.22) (2.59) (-0.30) (4.31)

Cutoff Occ -0.386*** -0.335*** -0.349*** -0.399*** -0.713*** -0.116*
(-8.00) (-6.94) (-6.99) (-7.78) (-7.65) (-1.96)

Constant 0.200** 0.203*** 0.205** 0.269*** 0.791*** -0.0752
(2.57) (2.62) (2.56) (3.19) (6.15) (-0.46)

Property Type Yes Yes Yes No No No

Amortization Type Yes Yes Yes Yes Yes Yes

Origination Quarter FE Yes Yes Yes No No No

Vintage (Deal Year) FE Yes Yes No No No No

MSA FE No Yes No No No No

MSAxDeal Year FE No No Yes Yes Yes Yes

Quarter x Property Type No No No Yes Yes Yes

MSA x Property Type No No No Yes Yes Yes

Observations 33,395 33,384 33,029 32,659 22,416 9,952
Adjusted R2 0.059 0.078 0.104 0.136 0.158 0.088
t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.010
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Table IA.7. Loan Distress, Reduced Form

In this table, we examine the effect of income overstatement on loan performance. We estimate a
regression of the form

Watchlisti = α+ βPastOverkt + θXi + FixedEffects+ εi

where Watchlisti is a dummy variable equal to 1 if loan i is non-performing or has been placed on
a servicer’s Watchlist. Watchlist is measured as of May 2020 (Panel A) or March 2020 (Panel B).
PastOverkt is defined as the proportion of all CMBS loans prior to year t by originator k which
have income overstated by more than 5%. Xi is a vector of loan controls including LTV, DSCR,
Interest Rate, (log) size, building age, occupancy, and Amortization and Interest Rate type (Fixed
or variable) controls. Fixed effects are as indicated at bottom of each column. Robust standard
errors are clustered at the MSA × quarter level.

Panel A. May 2020
(1) (2) (3) (4) (5) (6)
All All All All Agency Non-Agency

PastOver 0.315*** 0.241*** 0.241*** 0.238*** 0.203*** 0.299***
(9.68) (7.50) (7.08) (6.41) (3.27) (5.68)

Cutoff LTV 0.00407 0.00922 0.0326 0.0182 0.0570 -0.0450
(0.11) (0.26) (0.88) (0.48) (1.31) (-0.52)

Cutoff DSCR -0.00607 -0.0110 -0.00995 -0.0137* -0.0150 -0.0150
(-0.89) (-1.61) (-1.42) (-1.70) (-1.63) (-1.14)

InterestRate 0.0512*** 0.0563*** 0.0601*** 0.0594*** 0.0522*** 0.0868***
(6.29) (7.12) (7.44) (7.02) (5.14) (4.85)

log_bal -0.00506* -0.00366 -0.00521* -0.00624** -0.0185*** 0.0114
(-1.69) (-1.26) (-1.75) (-1.97) (-5.15) (1.61)

fixed -0.0809*** -0.0712*** -0.0707*** -0.0699*** -0.0641*** -0.137***
(-8.40) (-7.63) (-7.45) (-7.06) (-6.07) (-3.01)

buildingage 0.0166*** 0.0105*** 0.0104*** 0.0113*** 0.00395 0.0242***
(5.56) (3.48) (3.39) (3.56) (1.05) (3.84)

Cutoff Occ -0.443*** -0.449*** -0.458*** -0.497*** -0.901*** -0.139*
(-7.25) (-7.64) (-7.63) (-8.19) (-9.01) (-1.78)

Constant 0.391*** 0.389*** 0.387*** 0.456*** 1.037*** -0.161
(3.95) (4.01) (3.93) (4.44) (7.14) (-0.74)

Property Type Yes Yes Yes No No No

Amortization Type Yes Yes Yes Yes Yes Yes

Origination Quarter FE Yes Yes Yes No No No

Vintage (Deal Year) FE Yes Yes No No No No

MSA FE No Yes No No No No

MSAxDeal Year FE No No Yes Yes Yes Yes

Quarter x Property Type No No No Yes Yes Yes

MSA x Property Type No No No Yes Yes Yes

Observations 30,874 30,860 30,581 30,220 21,451 8,511
Adjusted R2 0.108 0.129 0.148 0.174 0.132 0.149
t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.010
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Panel B. March 2020
(1) (2) (3) (4) (5) (6)
All All All All Agency Non-Agency

PastOver 0.139*** 0.114*** 0.114*** 0.0731** 0.0661 0.0905**
(4.93) (4.08) (3.92) (2.46) (1.39) (2.07)

Cutoff LTV 0.0317 -0.0355 -0.00556 -0.00655 0.0337 -0.128*
(1.08) (-1.16) (-0.17) (-0.20) (0.91) (-1.68)

Cutoff DSCR 0.0165*** 0.00709 0.00985* 0.00378 -0.000310 0.00573
(3.33) (1.38) (1.88) (0.62) (-0.05) (0.49)

InterestRate 0.0481*** 0.0458*** 0.0472*** 0.0446*** 0.0273*** 0.0817***
(7.28) (6.98) (7.08) (6.34) (3.15) (5.18)

log_bal 0.00254 0.00401* 0.00264 0.00237 -0.00800** 0.0127**
(1.09) (1.71) (1.08) (0.93) (-2.52) (2.47)

fixed -0.0851*** -0.0861*** -0.0813*** -0.0805*** -0.0611*** -0.255***
(-11.72) (-11.41) (-10.58) (-10.27) (-7.08) (-5.40)

buildingage 0.00501** 0.00458* 0.00443 0.00497* -0.00308 0.0207***
(1.97) (1.75) (1.63) (1.77) (-0.91) (4.00)

Cutoff Occ -0.483*** -0.425*** -0.454*** -0.494*** -0.850*** -0.131**
(-9.27) (-8.03) (-8.38) (-8.83) (-8.79) (-1.98)

Constant 0.284*** 0.284*** 0.300*** 0.371*** 0.930*** -0.0815
(3.41) (3.40) (3.49) (4.08) (6.89) (-0.46)

Property Type Yes Yes Yes No No No

Amortization Type Yes Yes Yes Yes Yes Yes

Origination Quarter FE Yes Yes Yes No No No

Vintage (Deal Year) FE Yes Yes No No No No

MSA FE No Yes No No No No

MSAxDeal Year FE No No Yes Yes Yes Yes

Quarter x Property Type No No No Yes Yes Yes

MSA x Property Type No No No Yes Yes Yes

Observations 30,374 30,359 30,081 29,723 21,012 8,456
Adjusted R2 0.052 0.074 0.099 0.132 0.145 0.089
t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.010
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Table IA.8. Kroll and Model-Implied Abnormal Cap Rates

In this table, we examine the relationship between our cap rate model and the cap rate model
published by Kroll Bond Rating Agency. We estimate a regression of the form

KrollAbnormalCapi = α+ βModelAbnormalCapi + θXi + FixedEffects+ εi

where KrollAbnormalCap is the abnormal cap rate from the Kroll model, defined as the observed
underwritten cap rate minus the cap rate as fitted by the Kroll model. ModelAbnormalCap is the
abnormal cap rate defined analogously using the fitted cap rate from our model using Equation 9. Xi

is a vector of loan controls including LTV, DSCR, Interest Rate, (log) size, building age, occupancy,
and Amortization and Interest Rate type (fixed or variable) controls. Fixed effects are as indicated
at bottom of each column. Robust standard errors are clustered at the MSA × quarter level.

(1) (2) (3) (4) (5) (6)
All All All All Agency Non-Agency

AbnormCap 0.505*** 0.615*** 0.636*** 0.679*** 0.681*** 0.672***
(27.46) (41.28) (42.10) (44.65) (23.55) (33.45)

Cutoff LTV 0.0373*** 0.0196*** 0.0161*** 0.00887*** 0.0104*** 0.0115***
(21.35) (12.87) (11.00) (7.16) (5.18) (5.73)

Cutoff DSCR 0.00323*** 0.00141*** 0.000959*** 0.0000279 0.000636*** -0.000433
(6.98) (5.66) (4.17) (0.16) (3.71) (-1.29)

Interest Rate 0.00144*** 0.000534* 0.000303 -0.000417 -0.000329 -0.00144***
(4.53) (1.91) (1.02) (-1.46) (-0.88) (-3.39)

log_bal -0.000178* 0.000236** 0.000199* 0.000252** -0.000150 0.000370**
(-1.79) (2.44) (1.90) (2.43) (-1.12) (2.46)

buildingage 0.000629*** 0.000860*** 0.000871*** 0.000984*** 0.000825*** 0.00109***
(9.26) (13.02) (12.81) (16.80) (11.44) (10.54)

Cutoff Occ 0.00577*** 0.0115*** 0.0104*** 0.0102*** 0.0170*** 0.00734***
(3.78) (7.54) (6.66) (6.68) (5.70) (4.50)

Constant -0.0699*** -0.0639*** -0.0582*** -0.0497*** -0.0533*** -0.0436***
(-18.22) (-20.33) (-17.82) (-15.00) (-12.26) (-9.11)

Property Type Yes Yes Yes No No No

Amortization Type Yes Yes Yes Yes Yes Yes

Origination Quarter FE Yes Yes Yes No No No

Vintage (Deal Year) FE Yes Yes No No No No

MSA FE No Yes No No No No

MSAxDeal Year FE No No Yes Yes Yes Yes

Quarter x Property Type No No No Yes Yes Yes

MSA x Property Type No No No Yes Yes Yes

Observations 7,229 7,211 7,105 6,962 3,574 3,285
Adjusted R2 0.641 0.733 0.757 0.827 0.898 0.794
t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.010
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Table IA.9. Abnormal Cap Rate, Excluding PastOver

In this table, we estimate an ordinary least squares regression of the form

Watchlisti = α+ β1LowCapi + β2CapRatei + θXi + FixedEffects+ εi

where Watchlisti is a dummy variable equal to 1 if loan i is non-performing or has been placed
on a servicer’s Watchlist as of May 2020. LowCapi is a dummy variable equal to one if a property
has an abnormal cap rate in the bottom quintile as determined by our model in equation 9. Xi is
a vector of loan controls including LTV, DSCR, Interest Rate, (log) size, building age, occupancy,
and Amortization and Interest Rate type (fixed or variable) controls. Fixed effects are as indicated
at bottom of each column. Robust standard errors are clustered at the MSA × quarter level.

(1) (2) (3) (4) (5) (6)
All All All All Agency Non-Agency

LowCap 0.0195** 0.0235*** 0.0232*** 0.0235*** 0.0222** 0.0214
(2.45) (2.83) (2.71) (2.65) (2.13) (1.24)

Cap Rate -0.293 0.680 0.667 0.919 0.918 1.114
(-0.57) (1.30) (1.22) (1.60) (1.21) (1.23)

Cutoff LTV 0.0541 0.0213 0.0320 0.00862 0.0513 -0.0997
(1.22) (0.47) (0.69) (0.18) (0.87) (-1.11)

Cutoff DSCR 0.0136* 0.000218 0.000584 -0.0115 -0.0155 -0.0100
(1.87) (0.03) (0.08) (-1.28) (-1.49) (-0.74)

Interest Rate 0.0530*** 0.0552*** 0.0592*** 0.0577*** 0.0497*** 0.0864***
(6.34) (6.82) (7.29) (6.96) (4.94) (5.09)

log_bal -0.00481 -0.00205 -0.00334 -0.00406 -0.0183*** 0.0171**
(-1.53) (-0.68) (-1.09) (-1.24) (-5.23) (2.35)

fixed -0.0780*** -0.0679*** -0.0662*** -0.0654*** -0.0610*** -0.110**
(-8.48) (-7.59) (-7.33) (-6.94) (-5.95) (-2.47)

buildingage 0.0169*** 0.00951*** 0.00994*** 0.0102*** 0.00302 0.0206***
(5.67) (3.16) (3.27) (3.34) (0.82) (3.42)

Cutoff Occ -0.365*** -0.407*** -0.417*** -0.453*** -0.842*** -0.168**
(-6.13) (-7.03) (-7.16) (-7.85) (-8.60) (-2.32)

Constant 0.332*** 0.318*** 0.321*** 0.392*** 0.977*** -0.181
(3.28) (3.26) (3.27) (3.82) (6.94) (-0.82)

Property Type Yes Yes Yes No No No

Amortization Type Yes Yes Yes Yes Yes Yes

Origination Quarter FE Yes Yes Yes No No No

Vintage (Deal Year) FE Yes Yes No No No No

MSA FE No Yes No No No No

MSAxDeal Year FE No No Yes Yes Yes Yes

Quarter x Property Type No No No Yes Yes Yes

MSA x Property Type No No No Yes Yes Yes

Observations 31,816 31,816 31,812 31,811 22,017 9,526
Adjusted R2 0.101 0.123 0.142 0.169 0.120 0.141
t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.010
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