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ABSTRACT

This paper examines theisk retentionissue ofsecurity design irthe context otommercial
mortgage backed security (CMBS) markécusing on the r@ of the Bpieceinvestor, we examirihe
link between risk retention, incentives to screen, and the loss severity of CMBS collateralUsiotgs.
data from 539 CMBS dealsissued over the period 20@D15 we find only modest evidencthat
observable measures lbbth exante screening effectiveness and screening incentives help to predict ex
post loss seveids Consisent with these results, we accordingly filiitle evidence that investment
grade investorgake such relationshipénto account when pricing CMBS bond$his researctelpsus
better understand how evolutions in CMBS market structure and regulation i@QpHES deal pricing

andperformancé important information for issuers, investors, and policymakers, alike.
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Whose Skin Is It? Examining the Role of Risk Retention in
CMBS Markets

1. Introduction

The market for commercial mortgatacked securities (CMBS) repegds a significant
source of public debt funding for conencial real estate investmenkvestors held over $800
billion in CMBS debt at t, AeMomreampiessive than tpeesiaek | n
of the market, however, is the rapid growthtth experienceteading up to the Global Financial
Crisis of 20072008 Following the crisis, CMBS issuance volumecovered slowlywhile other
markets for securitized assefs.g., privatdabel residential mortgageacked securities and
collateralizeddebt obligationsall but disappearedThe CMBS méaket developed in thd990s
and has proven to be an important source of capital for commercial real estate borrowers
alongside more traditional intermediaries such as life insurance companies and banks.

Like anytype of securitization, CMB#arketseffectively unbundle bank&ritman and
Tsyplakov, 2010Q) In a traditional banking modethe roles ofoan screeningrisk bearing, adh
monitoring are all played by a single institutionln CMBS markets, it takes dozens of
institutions— loan originators, deal sponspmmaster servicers, special servicers, trustaad
rating agencies to make the market operat&ach participant isot only highly specialized in
focus, but also operates independerithm the others. The coordination of these actors in
intermediating hundreds of billions of dollars of cappabvidesa uniquesetting in whichto
empirically testclassical theoriesf principatagent relationshipsin this paper, we specifically
focuson studying the impact that -@nte screeniny a thirdparty investorthe B-piece buyer
—hason expostcollateral pooloss severitieand exantebondpricing.

CMBS marketpart i pant s ¢ o mmo n lequity trancherfirstdoss piacasl e al ' s
its B-pieceinvestment The Bpiece investment typically consists of multiple bonds, or tranches,
with belowinvestmenigrade ratings (i.e., below tripl® minus). Investors in theB-piece are
the first to incur losses realized on the underlying collateral.podhey arehigh risk,
information sensitivanvestorswhosedecision to purchase the-@ece - and thus r&in the
underlying credit risk is highly contingent on the qualigf the underlying collateral poolB-

piece buyergend to specialize in screeni@MBS collateral poolsusually re-underwriting a



significant portion of thanortgage loandefore submitting a purchase bid to the deal sponsor.
In addition to proposing @rice, bidders canaso requestthat as a condition of purchase,
potentially problematitoans baemovedfrom the final collateral poat the expense bthe deal
sponsor This is called the kiclout option. B-piece investorganthus have a diregtnpacton
expectedcollateral pool losseverities througheffort spent on screening and shaping the
collateral pool.

In this paper w examine whether heterogeneity in Epiece buyer characteristics,
investment objectives, and institutional affiliatiorenresultin varying incentives to screen and
shape the collateral poolWe outline three broadypes of screening incentived) the internal
screening effectiveness of thepBece buyer, (2) external delalvel incentives to screen, and (3)
external markelevel incentives to screenWe then empirically test the relationshyetween
proxies forthesedriversandex-post realized lossashile controlling for observable loandeal,
and marketevel risk factors. Aftertesting the link between thesere@ing measures and €x
post loss severities, we then test whether investors account for those relationships when pricing
CMBS bonds.

Thisresearchiakes advantage of a rich monthly panel CMBS dataided by Trepp and
CRE Directat the deal bond, and barntlevel. Thefinal sampleencompasses39 CMBS deabk
issuedover the years 200Q015 and backed by approximately, 000 commercial real estate
mortgage loans For each deal, we observeisduecollateral poolcharacteristics as well as a
monthly panelof contemporaneous risk and performance measufdsese data provide a
number of proxies for Biece buyer screening effectiveness and incentives. We usepieed3

buyer’s past number of deals as a prssxbBor for n
deallevel screening incentives, we primarily considerthp Bece buyer  gheaf fil.
transacti on’ sFinalpwewuse DO ®lateral pool eata.to proxy for mat&eel
forces that can shape thepBi e c e b uy esrtd screen.n There isisignéficant cross
sectional and timseries heterogeneity in all of the measures for screening effectiveness and
incentives, thus allowing for a cleaner identification of differences in screening effectiveness and
incentives.

Ouremgrical results suggest the links between realized losses and measures of screening
effectiveness and incentives are generally modesature While the signs of the coefficients

of interest are generally as anticipated, we do not find them to be aBcaignas our



hypothesized expectationg:irst, wefail to find a statistically significant relationship between
realizedlossesandthe level of Bpiece buyer screening effectivendas measured by market
experiencepfter controlling for other obserlake deal and market risk®©ur results also suggest
that the link between market experience and deal pricing is economically small, albeit
statistically significant.Second, our results do ngtovide conclusive evidence ftre existence

of an economiddy significant relationship between realized losssnd the amount of the-B
pieceinvestmentthat is quickly (i.e., within a year after CMBS issue) traded into CDOs rather
than being held through maturityVe are likewise unable to establisistatisticly significant
relationship between CDO sales aneagite deal pricing. Finallywe findmixedevidence othe
extent to whichrelationshig may exist between CMBS losses, pricing, and alternative measures
of deatlevel incentives to screen.

This studyis most closely related to work done Ashcraft et al. (2014)which
documents a causal link between risk retention and performance thmdt ipriced into
investment grade tranches at originatidn addition to studying risk retention, our paper also
includes an analysis of othedrivers of screening activitysuch asinvestor screening
effectivenessas well asmeasures ofleat and market level screening incentivesAnother
difference is thatather thanusing he def aul t st at u gripleBratedboed de al ’
as the main measure of parhanceour studyfocuses ommonthly,total cumulative lossatesto
all bond classe$

Other elated researcin CMBS marketsanalyzes howleal pricing and performance is
impacted by loan originator characterist{@tack et al., 2012)deal complexityFurfine, 2014)
master and special servicg®mbrose and Sanders, 2003, Ambrose et al., 2009) special
senicing incentivedGan ad Mayer, 2006)This studycontributes to théterature byexploring
the role of the Bopiece buyer in CMBS market transactions, while more broadly helping us to
better understand how evolutions in market structure and regulation impact the pricing and
performance of securitized assetsnportant information for issuers, investors, and
policymakers, alike.

The loss severity of CMB®onds is ultimately driven by the performance of the
underlying collateral: commercial real estate mortgage loans. Aslg tesupaper rests on the

foundations of the literature on determinantsof commercial real estate mortgage loan

2The tripleB minus rated bond is an investment grade bond ranking directly abofiesthess B-piece bond.



performance Mortgage loatoss severities are the productdaffaultratesand loss given default
rates There are a handful of papers tmaeasure these items for mmercial real estate
mortgages, primarilyocusing on life insurance and commercial bank portfolio loans. Many of
these papers also look at how the realized performance (i.e. default rates and losses) of
commercial mortgages impathe pricing of said loans in equilibriuniThere are a number of
articlesthat focus on uncovering determinants of commercial loan defaults (e.g., LTV and DSC
ratios) including Snydeman (1991) Vandell et al. (1993)Esaki et al. (1999)Ciochetti et al.
(2003)and others.There is also a body of research that examihesssuesof risk retention,
moral hazard, red adverse selection problenmsresidential madgagebacked securityRMBS)
markets® Significant differences between RMBS and CMBSrkets however, make it difficult

to apply inferences gleaned from this research to the setting of CMBS markets.

Besides contributing to our academic understanding of screening incentives, our study
also has important policy implications. hiés beenestimated thaapproximately $350 billion of
precrisis CMBS debtwas set to mature in 2015, 2016, and 2017 al@tembly, 2015) As
CMBS markets prepare to refance these debtgrdustry participanthiave alsograppledwith
changes to risketention rules thatvent into effect on December 24, 20i®ffice of the
Comptroller of the Currency, 2014) These rules, originally stemming from DeHBdank
legislation passed in 2018pply to all types of securitizations (i.e., RMBS, CMBS, ABS, CDO,
CLO, etc.), andequiredealsponsorgo retair—for at least five years-no less than a 5% first
loss slice ofeachdeal. The goal of the policy is to help mitigate the moral hazard issues
associated wittan “ or i ¢gadniastter i but e” model , where | oan ol
supplying loans to be seaxdtized without retainingexposure to future loan losses. The new-risk
retention rul es f ointbey aimesd guarante thad anklessep on“the k i n
underlying collateral will first be borne by the issuer, and then by outside invedioithe
context of CMBS markets, the new rules contain an exemption that allow CMBS (and only
CMBS) sponsorso comply by designating a thigharty investor, the Bpiece buyer,d hold the

5% firstloss slice.

3 See Demiroglu and James (2012), Elul (2011), Jiang et al. (2013, 2014), Krainer and Laderman (2014), Keys,
Mukherjee, Seru, Vig (2008), Bubb and Kaufman (2014), An, Deng, and Gabriel (2011), Titman and Tsyplakov
(2010), and Adkno, Frame, and Gerardi (2014).



The rest of the paper is structured as follo\8&ction 2 introduces our main hypotheses
and empirical predictions. Section 3 discusses data sources and measures. Sections 4 and 5

report our main results. Section 6 presents a discussion of the results, and Section 7 concludes.

2. Hypotheses and ernmjzal predictions

While lower loss severities benefitvestors across the CMBS capital staths the B-
piece buyerspecifically whointernalizes many of thecostsrequired to screen collateral pools
What incentives does thefidece buyer have to emtecostly screening effotb detect and kick
out potentially problematic loafisWe approach this questiday outlining a theoreticalcost
benefit framework for screeningWe then use the framework to motivate main hypotheses

and empirical predictions

Costs of screening

The due diligence and screening process req@resndepth analysis of underlying
propertylevel fundamentals (e.g., analysis of rent rdtisal real estate marketstc), mortgage
level terms and conditions (e.g., interesty, amortization periods, defeasance clauses, etc.),
and dealevel structures (e.g., waterfall payment schemes, control rights, @itije thecosts
of this screening processan be significant they likely also varyacross investors.B-piece
buyers thatare familiar with evaluatingommercial real estate investmertsuld have lower
screening costs than investors with no prior commercial real estate investment expdtience.
therefore possibl¢hat firms with more Bpiece market experience face lovgareening costs
than new entrantso the marketplace For examplefirms that have participated in Biece
markets for a longer timghould be betteable tolean onproprietary data from past dealhen
evaluatingdefault risk in future transactions.

Lower costs of screening due to market experiesbeuld ultimately lead to more
effective screeningorocesses We would therefore expect firms with greater market experience
(i.e., firms with high internal screening effectiveness) to be better ablentfydand kick out
high risk loans It should be noted that both CMBS deal sponsors and loan originators can bear
significant costs when loans are kicked oleal sponsors bear ttfwportunity and capital
relatedcosts of warehousing kicked out loan# addition to facing the adverse selection

problem ofAkerlof (1970)in finding otherB-piece buyes to accept what may be perceived as



“damag e din sulmseqdest’dest These costs should in tugause he deal sponsor to
better screen loans purchased from loan originators, who also face the risk of having loans being
put back on them through representations and warrantigfective B-piece buyer screening
and kick outs can thusreatea chain of effets impacing the credit decisions of CMBS deal
sponsors and loan originatorglsing expost realized losses as an observableyast measure

of credit risk,our first hypothesiss thus

H1: Collateral pools that have been screened byore experiencedB-piece buyers

will have lower ex-postrealized losses on average.

If H1 holds, therother, investmengirade CMBSinvestorsin an efficient markeshould
also be willing toacceptlower ex-ante risk premiumgi.e., yield spreas) to hold dealswith

lower expected losses:

H 1 dlnvestment grade bonds from dealsvith more experienced Bpiece buyers will
attain higher at-issue priceglower spreads)on average.

H1 and HL1’ are tied t oante pricesshould lyedriten By r el a't
expected x-post losseslf investors are awarthatdeals with more experiencedece buyers
tend to suffedower loss severities, theh follows that they shouldlso be willing toaccept

lower riskadjusted returng/hen pricing investment grade boratissue

Benefits of screening
B-piece investments are highly leveraged positions with significant variability-pogix

performance.Time-to-default models drive investment decisions, and a single default can wipe

4 Private discussions with a promineripi2ce buyer suggest it is common foplgce buyers to request that deal
sponsors identify whether any of the underlying mortgage loans have previously been kicked out of earfBer CMB
deals. These loans then have a higher conditional probability of being kicked out again. Interestingly, this led one
large CMBS sponsor to issue an entire deal backed primarily by previously kicked out loans.

51t is even common practice for loan origiors to seek the help and opinions epiBce buyers when vetting
potential borrowers.



out the entire Bpiece® Deal sponsors, hower, are willing to sell Boiece bonds at steep
discounts to provide investors with acceptable-agdjusted returns Although B-pieceprimary
market pricing datahas nothistorically beenmadepublically available,private sourcehave
repored deals pricing at annual yields upwards dfventy percent through maturity. The
potential rewards of successfully screening and holding agediorming Bpieceinvestment
through maturity are therefore great.

But buying and holding until maturity is only onegsible investment strategy. Another
is to buyandtrade, selling a portion of the-giece in a collateralized debt lgation (CDO)
transaction.Such a transaction could be motivated by a number of reasotase advantage of
pricing differenceghrough arbitrage acros€MBS and CDO primary marketas a source of
matched term fundingfor B-piece investmenisor to exit previously made-Biece investments
by selling into a CDO

While this type of secondary market liquiditg generally beneficial to market
participants, i t ¢ asndemaristeaied iMyary and Rajart (1985vikeres i d e ”
greater assetduidity reduces the ability of firms to commit to a certain investment project. In
the case of CMBS markets, a liquid secondary market fpieBe bondscould similarly
undermine the incentive of the initial buyer to screen the collateralfpoespecidly adverse
risks.

Whereas bwandhold investors are concerned with minimizing losses over the entire
lifespan of the CMBS deal, btandtrade investorsould bemore likely to focus only on
problems that could arise withinshorter time horizofi. While the ability to generate consistent
trading profitsin efficient marketsdepends on possessing superior information e r one’ s
counterpartyCDO deal structures present®epiece investors witlthe opportunity to trade with
information insensitive CDO spears. The diversification effect of pooling helps transform

information sensitive claims such as CMBS Bieces— into investment grade, information

5To give an example, Binancial Timesarticle states one particularBi ece buyer’'s strategy i s
loan in the CMBS pool before submitting a bid foe B-piece. The CEO sums up the importance of intensive
screening by saying, “Averages kil you. Al |
http://www ft.com/intl/cms/s/2/42b79ceBaa?11e1887200144feabdc0.html#axzz48T5LTVhx

”In comparison, the lowest available investmgrade rated tranches (tripe minus) typically have yields that

range between four to nine percent annually.

8 An investor thatsells the senior portion of the-fdece bond realizes instant proceeds from the sale and then
continues to receive coupon payments on the retained junior claimmadtitity or wherit is wiped out by losses

on the underlying collateral pool. Three taifgears of coupon payments on the junior piece, in conjunction with
proceeds from selling the senior piece, can potentially be enough to break even on the initial outlay.



http://www.ft.com/intl/cms/s/2/42b79cc8-caa7-11e1-8872-00144feabdc0.html#axzz48T5LTVhx

insensitive claims on a large, diversified pool of collateral thus overcoming (in theory) the
adverse sekction problem presented Akerlof (1970) Although one would expect there to be

an informed, information sensitive investor holding the equity tranche of the CDO deal, the
arrival of CDO”2 transactions andetinesulting layers of complexity would make it difficult for

the end investor to accurately assess the underlying risks involved.

To the extent that CDO sponsors may not pricpidte risk as accurately as more
informationally sensitive counterparties, wherefore argue that the benefits ofpkce
screening are lowen the presence of active secondargrket trading opportunitiesWe argue
that these trading opportunities mitigate the extematketlevel incentives to screenOur

secondand third hypthess follow as:

H2: Deals will have higheraverage realized losseshen the Bpiece is traded into a

CDO within a short period (i.e., one year) after closing.

A short time period between CMBS closing and pledging a large proportion of-the B
piece bond to a CDO is more likely to identify fpiece buyers with a shewrm trading
strategy These Bpiece buyers should havelatively lower incentives to screen average than
those who sell into CDOs later on (e.g., for liquidity reasons)

If H2 holds then it follows that theyshoulda d j u st their pbondsi ng
accordingly. But it may be a stretch to believe that investment grade investors know with perfect
foresight how miiech wilbekenteallydd sold iata CDOOFhisBeaves them
only with the ability to deduce the probability of future CDO sdigbservingthe historical
behavi or o fpiece buyer. d aneestorssexp&t higher losses on deals whiifher
probabilities of CDO sales, then it could follohat:

H26 Investment grade onds from deals with Bpiece buyers that consistently trade
into CDOs within a short period (i.e., one year)will attain lower at-issue prices

(higher spreads)on average.

o



In addition to external market conditions, the b#sef screeningnay also depend on
whether the Bpiece buyermetains special servicing rights on the collateral fodssuming
there are benefits to the special servicerconducting exante due diligence (e.g., to more
quickly identify and take actio on problematicloans), we conjecture thathe benefits of
screeningnay begreatemwhenthe Bpiece buyer is also the special servicer due to economies of
scale andscope that can be realized by combining the two roles within a single company.
Alternatively, B-piece buyersnay have less secondary market liquiditgen they are also the
special servicebecause of adverse selection issues stemming tinersharper informational
asymmetries created by combining the two roles. If secondary market ligsiddawer, the
benefits of screening in order pursue a bupndhold strategy shoulthenbe relatively greater.

Another deallevel driver of screening benefits worth considering is whether there is
more than one fiece buyer at issuance. On the oaed) the expected benefits sifreening
may be lowerif the B-piece investment isplit across multiple parties.Counteracting this
possibility, the costs of screening may alsorelatively lower if they are shared by multiple B
piece buyers. We therefoconjecture that the effeat® expost losse®f having two Bpiece
buyers arembiguous.

Finally, we conjecture that the complexity of the underlying collateral pool should have a
negative impact on the ability of theece buyer to effectively scne@nd kick out high default
risk loans. It is more difficult to screen 200 loans than 20; likewise, the more concentrated the
| oan pool is, the easier it may be to screen
focusing on only a small hafd of large loang?

Our main hypotheses related to the external-e@l screening incentives described

above are:

H3: Deals in which the Bpiece buyer is also the special servicer will have lower

realized losse®n average

9Most CMBS pooling and servicing agreemegitantthe owner of the Bpiece controkights to appoint a special
servicer that is in charge of working out distressed mortgage loans. lfglee@buyer also happens to be a special
servicing companyit may choose to appoint itself to this role.

10 see Furfine (2014) for a rigorous exantina of the overall impact of complexity on CMBS pricing and
performance.
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H4. The number of B-piece buyers in a single deal will have an ambiguous effect on

realized losses.

H5: Deals with more complex collateral pools will exhibit higher realized losses on

average.
The associated pricing related hypotheses are:

H34 Investment grade bondsrom deals where the Bpiece buyer is also the special

servicer will attain higher at-issue priceqlower spreads)on average.

H4& The number of B-piece buyers in a single deal will have an ambiguous effect

on ex-ante deal pricing

H5 06 : D e a lescomplextcbllatenab pools will attain lower atissue prices
(higher spreads) on average.

The relationship of B and H4 withH3 'and H4' is againdefined by thenotion that
competitiveinvestors in an efficient market will sek-ante pricedo reflectexpected expost
losses. If the factors described in3and H have a material impact on -g@ost losses, then we
would expect investors tadjust the prices theya willing to pay accordingly.If one of the
factors impacts epost losses but not eantepricing, there could be evidence amispricingof

risk in the primary market.

3. Dataand Screening Measures

We conduct our analysis usifigepp loanlevel, bondlevel and deatlevel CMBS data

over the period 2002015 We augment the Trepp data withpiiece buyer names from

UTrepp is cited as the commerci al real estate industr
commercial mortgage loans. Trepp also provides clients with a hdsk@ssessment tools, data, and analysis for
nonCMBS commercial real estate lending, banking, and finance.

11



Commercial Real Estate Direct (CRE Direcl)he Trepp and CRE Direct data sets do not share

a common deal ID variable, so wenstructa mergekey that matches 94% of the CRE Direct
deals to Trepp dataThe Trepp deal file contairdata for 2,055 CMBS deals during the sample
period for a wide range of CMBS deal types. For our analysis, we focus only on conduit CMBS
deals the most prevalent sector of CMBS mark&tsThis leaves22 dead during the sample
period, out of which we ésact our final sample of 539 deafs.

At the loanlevel, the data include initigpricing of the individual mortgage loans
important terms and provisions of the loan (e.g., interest rates, fees, amortization type, payment
frequencies, etc.)the loan orignator and servicing companiesjonthly loan status (e.qg.,
outstanding balance, delinquency states., 30, 60, or 90 daysinodifications, REO status,
etc.); and underwriting measures (e.g., DSCR, LTV, geographic location, property type, etc.) at
the laan origination date, securitization date, and contemporaneously.

Deallevel data includeaggregate assue characteristics and-pgst, contemporaneous
performancevariables for an entire collateral pool backing a CMBS single deal. At the deal
level, tre data provided by Trepp include aggregate default and cumulative lossthates;
identity of underwriting syndicate members, master servicer, and special sawutaggregate
underwriting statistics (e.g., DSCR, LTV, geographic location, property ®me) Trepp
collects these data from a variety of sources including prospectuses, servicers, special servicers,
and trusteeslhe data recorthese variablefor all dealsat the securitization dates well as on a
monthly basig*

The bondlevel data ile includes information on the CMBS bonds that are backed by the
collateral pool of loas and issued to investors. It includes data on bond subordination levels,
credit ratings,payment schedules and histories, among other fieldee bondlevel data ao
include CUSIP information for each bond, which we use to link CMBS bonds with CDO

collateral also provided by Trepp.

12 Conduit deals areharacterized by collateral pools consisting largely of loans originated with the intent to be
securitized. Other deal typésacked by Trepp include agency, CDO, Canadian, conduit, credit tenant leases,
franchise loans, large loans, non performing, private, seasoned, short term, single family, small loan, and single
asset/borrower.

3 We drop any deals for which there is cmrresponding CRE Direct data (42 deals), any deals that do not have a
b-piece buyer listed in CRE Direct (20 deals) as well as deals missing a seriepasdt gperformance data (21
deals), leaving a final sample of 539 dedlse 20 deals missing {piecebuyers tend to be smaller deals, averaging
about $8.0 million in initial balance, or approximately half of the $1.6 billion average size for deals wpibch

buyers listed.

4 Monthly tracking begins in 2008 for most deals, thus producing an unbalpanetiof data.
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Loanlevel summary statistics

Table 1, Panel Bpresents loatevel summarystatistics for 75,016 loans used as
collateral in CMBSdeak during the years 20620161 The average loamvas about $13
million, had acouponrate at the securitization daté about 6% and hadan average remaining
term at securitization of 113 months. This reflects the common practice of structuring conduit
loansas partially amortizing loansith a term of teryearsand balloon payment due the tenth
year'® The averagealebtservicecoverage ratio (DSCR)sing net operating income (NOI) is
1.9 and he average loato-value ratio is 67% at securitizatioAbout 15% of the loans enter
distress(e.g., 60+ days delinquent, foreclosure, or-esthte ownedat some poinbver the
course of the sample perig20002015) 56% of loans are located in states that allow deeds of
trust, whichcan help to expedite feclosure and lower loss severitiesnditional on loan
default.

Panel Cpresents means for the same variables, sorted by the vintage year of the deal for
which the loan serves as collaterdl.is apparent that there is significant thwariation in the
underwriting and distress statisticsrelation to overall business cycles before, during, and after
the financial crisis of 2007 Q 8or example, average DSCR (NOI) dropped to 1.63 in 2007
immediately preceding the financial crisis, while the propartb interestonly loans peaked at
30% in the samgear As expected, idtress ratesre higher for vintage years with lower
averageunderwriting standards, peaking at 24% in 200%e observe significantly lower
distress rates in more recent years malmygause there has not yet been as much time for
significant problems to develoand burn off equity in the underlying propertiedt is also
apparent, however, that underwriting standéigtgenedn the years directly following the crisis
(i.e., 2010 ad onwards)as evidenced by more conservative DSCR and LTV ratios, as well as
shorter average remaining terms at securitization (indicating longer seasobindgrwriting
statistics loosened slightly over the finaB2years of the sample period, butlsg&main more

conservative than what was observed in 2067 .

% Qur final deal sample is backed by a subset of approximately 70,000 of these loans that were included in deals
issued over the period 20@D15.

16 Because loans are originated with 120 month terts 113 month average is likelgttributable to loan
aggregation time in the sponsor’'s pipeline.

13



Deallevel summary statistics

Panel A of Table presentsummary statisticef the atissue deal characteristics of our
final matched sample 0539 deals. The statistics are takeas of the cutoff date of the
transaction, which is the date when the collateral pool is finalized bE€W®IBS bonds are
marketed to investordlt indicates that potential-Biece buyers are tasked with completing-due
diligence onl129 mortgage loans, on averagssaming they examine each one individualliy.
they were to choose to only analyze the top ten largest loans in the pochigee®buyer would
have completed dudiligence on about 45% of the outstanding cofkteoool balance, on
average. This speaho the ability of proficient Bpiece buyers to realistically underwrite a large
proportion of the collateral pool.

In terms of deal characteristiciet average deal balance at cutoff (the date when the
collateral pool is finalized) is $16aillion USD. 19% of deals are rated by three or moredit
rating agencies About 5% of deals had two or morepBece buyers assue. Rating agencies
assigned average tripke and tripleB minus subordination levels o#% and5%, on average.
The tripleB minus subordination level is important to our analysecause th8-piecetypically
consists of the portion ofthdeal s capi t al st ac k -Btnfinast This meansat ed |
the face value of the averagepkceinvestmentamounted taabout5% of the total collateral
pool valueover the period 200Q015

In terms of risk measuresutoff loanto-value and debservicecoverageratio, both
measures of leverage, aver&§®o and 1.6x, respectivelyNote that there is considerable cross
sectional and the-series variation in these measures, as partly evidenced by the reported
standard deviationsNearly allloansunderlying thefinal sample dealpay fixed rate coupa,
and aly 7% ofthe deals areclassifiedas 144a offerings. We control forcrosssedional and
time-series variation in all of the above measuresur multivariate tests, thus allowing for
cleaner estimates of relationships between our main proxies for screening incentivegasid ex

loss severities.

Who are the Biece buyers?
We observe42 distinct B-piece buyers in our sample during the years 20@b.Figure
2 shows thathere are usually no more than about ten or eleven actpwed® buyers in any

given year. Most B-piece bonds are bought by a small group of extremelyeafittms many of

14



whom are special servicing firms with experienceéhi@ management afistressed commercial

real estate asset The top ten mosactive B-piece buyers purchased nearly two thirds of the
bonds in our final sample. The rest of theiBcebuyers participate on a much more sporadic
basis many only participatingh onedealeach. A number ofnew firmsenteredhe market after

2010 as it began to recover following the crash in issuance volume caused Gyoli
Financial Crisis. These emtints includd real estate investors, banks, and hedge funds.
Anecdotal evidence suggesteat many of these entrantgere motivated by a trend 6fr eac hi n g
f or yfkoethedplrposes of our study, the heterogeneous mixpéde buyers allows for

beter identification ofour main screening measures that we describe below

Investorlevel screening effectiveness measure

Recall that our hypotheses focus on how internal,-&p&cific characteristics, as well as
deal and markespecific structural inentives impact the costs and benefits ojpiBce
screeningOur first set oftestablehypothess (H1 a n d ) pbsitthat transactionswith more
experienced Biece buyers will have lower realized loss@sl fetch higher prices at issu€he
reasoning ishat the success of afBece investment is driven by the ability of the investor to
screen forpotentially problematic loans, and-@ece buyers with more experience in CMBS
markets should have a comparative advantage in screening collateraf’ patsue a measure
of the number of deals completed prior to the current g@stdeal countfo captureone aspect
of the screening effectiveness of thepice buyer. If past deal count is an accurate proxy of
market experience, we would thexpectit to be negatively related tdoth ex-post loss
severitiesandat-issue yield spreadsA limitation of this measure is that it does not account for
instances where seasonegbiBce investors leave an establislfien to join a new entrant This
would most likey bias our results toward finding an insignificant relationship between past deal

count ancex-post losses.

Measuring Bpiece size and resecuritization activity

Our secondset ofhypothesegH2 a n d ) fé@u$ on the impact of secondary market

trading oportunitesonthe i ece buyer’ s incentives to Sscrece

1 For anecdotal evidence on the competitive advantage of having a large database of historical loanTd@a see:
Institutional Real Estate Letter, 2008tp://www.irei.com/documents/sponsors/ARCaplinter3_05. pdf
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trading by the Bpiece buyer, we first identify the-Biece bonds in our sample deals as those
with ratings below tripleB minus. We then carefully checthe accuracy ofthe identification
using a combination of filters and manual crosferences?®

After identifying the Bpiece bonds for each dealgwhen use CDO data provided by
Trepp to calculat®ur mainmeasures of risk retention. The CDO data from Tnewps the
CUSIP of eaclCMBS B-piece bond tahe CDO collateral poolshat it shows up in (if any). For
bonds that were pledged to CDOs, the gatavide the amount pledged, as well as the CDO
name,CDO lead underwriter, an@DO closing date.

The CDO datasehas 63 dealsissued over the period 20@D12 that includeB-piece
bonds from the final deal sampd¢ 539 deals.We drop 3 deals that are classifiedSysithetic
ReREMICs(SRRs). SRRs are backed by CDS contracts rather than cash sales of CMBS bonds.
To the extent thathe B-piece buyer is not typically involved in ti@&DS contract we would not
expect the existence of these synthetic ref@s have any impact @8 screening incentives.

Usingthe remainingg0 CDO deals, he data show thdt 947 out of 2638 below tripleB
minus rated bonds were pledged to CDOs in the period before!2008. assume that the full
amount of the bond is pledged to the CDO in cases where the bond appears in a CDO but has a
missing figure for the amount pledged (133 caseS}er this changel,170 out of the 1,947
bondswere fully (i.e., 100%) pledged to the CDO, an additi@¥avere close to fullypledged
(i.e., 95% or greater), an@64 were only partially pledged (i.e., under 95% of the original
balance).There are29 cases where the amount pledged to the CDO exceeds the original balance
of the bond. We drop these from the CDO data as they are likely synthetic references backed by
CDS contracts rather than cash sales of tpgeBe bonds Figure 3charts the aggregateanount
of our final sample Bpiece bonds (by face value) that were traded @DOs on a quarterly
basis. The chart indicates demand for collateral to be used in CDO transactions was highest
duringtheyears2062 007, before the QD@ market’'s coll ap

B We additionally filter out all interesinly tranches and any tranches that have a rating below-Biplnus but

are not part of the residual bond class (e.gndhnes tied to the performance of a specific mortgage loan in the

collateral pool). We manually cross check thiBce identification using original issuing prospectuses until the

aggregate balance of the@Bi ece bonds di vi ded ebnyatcheshtee trii ami sus ubohtl’ &
subordination level.

®There are only 2 cases of below trifleminus rated bonds pledged to CDOs after 26@8&en CDO market

issuance essentially collapsed.
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Observing the amount pledged allows us to measure-fthée 2 ce buyer '’ s ri
the percentage of the-fdece bond pledged to a CRE CD®@Ve can therifferentiate between
B-piece buyers who may have sold a small portion of the bond iI@D®@ for funding or
liquidity purposesversus Bpiece buyers who sold the entirety of the hormdur costbenefit
framework suggests thas the amount of risk transferred into a CDO increasesnex
screening incentives should decrease anpast loss sverities should increase, on average.

Panel D of Table 1 indicates that there oasiderable heterogeneity in how frequently
B-piece buyers participate in the CDO markelt shows that 3% of the average iece
investmentis pledged to CD®over thelifetime of the dealwith a standard deviation of 39%
The averagéevel of 39% is lower than the 65% reportedarsimilar working paper bpshcraft
et al. (2014) This is primarilybecause obur longer sample period thextends beyon@008
when CDO issuanceollapsed. Comparing over the same time period of 2@008, we observe
an average amount sold of 57% 874 deals) versus 65% (n98 dealsyasreported inAshcraft
et al. (2014) This could be due to differencesfinal sample selections, variations @MBS
and CDO data sources, difference in methodsusedto identify the B-piece bonds.

In addition to examining how the amount sold impactpest lossespur hypotheses H2
a nd ak@cbnsiderhow long it takes for Biece buyers to pledge bonds to CDQ¥e use
the initial CDO closing datas our closest availabf@goxy for the date that the-g@iece bond is
pledgedto a CDQ?® As done inAshcraft et al. (2014)we primarily foas on resecuritization
activity that takes place within one year of the original CMBS deal closing date. A short time
period between CMBS closing and pledging a large proportion of tpied® bond to a CRE
CDO is more likely to identify Bpiece buyers wih a shorterm trading strategy and relatively
lower incentives to screen.

Figure 4showsdistributionsby vintage yearor the time elapsed between CMBshd
CDO closing dates for all resecuritizegpice bonds The figure indicates that takes Bpiece
buyers in earlievintage years longer time to selinto CDOsthan those in later vintage years

This is likely a function of the dirst limited demand for CDO collateral, which then increased

20|n practice, CRE CDOs can be structured with a dynamicalipaged collateral pool. Unlike CMBS pools,

which are static and do not change after the initial cutoff date, CDO managers can buy and sell collateral throughout
the life of the CDO deal if allowed by the CDO deal prospectus. A possible limitation gftheirCDO closing

date as our main measure of timing is that it may result in skhbasactual estimates of how long it takes the

initial B-piece investor to sell to a CDO.
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in each subsequent year until the market collaps@08.2Although there is heterogeneity time
time-to-sale across all yearsjost of the under 12 month sales are completed in later years
during the height of CDO market activity in 20@807. By focusing our analysis on sales
completed within 12 monthsye expect our risketention related resuls H2 ant beH2 ' )
primarily driven by deals completed during these yeddsgative observations in the chart are

an arifact of using the CDO closing date as a proxy for the date when 4pied® bond was
actually pledged to the CDQandcan be explained by cases when a CDO manager added a B
piece bond to the CDO collateral pool between one to twelve months after the initial CMBS

closing date.

Alternative measures of risk retention

While the percentage of thB-piece sold into CD® is a good starting point for
measuring risk retention and incentives to screen, it also has a limitatibat it does not
provide any information abouhe initial size ofthe B-piece. This is especially important
because theresisignificant timeseries variation in theize of the Bpiece relative to total
collateral pool value Figure5 graphsby closing year thaverageB-piece investment sizas a
percentage of total deal balan@eeasuredisingtriple-B minus subordinatiotevelg. It shows
that averageB-piece sizesstarted at 8.6% in 2000, then quickly declined to a low of 3.1% in
2007, followed by a steady increase back to 7i®@%e most recent data from 201Bn et al.
(2014)examine the drivers of these changes, and find them to be mainly attributaliaridful
of noncredt risk factors. For the purposes of our study, we calculate two additional measures of
risk retention tdobetter control fotime-variation inB-piece investmensize.

First, we measure the amount retained as a percentage of the total collateralgom.ba
Panel D of Table 1 shows that at the-gear mark, the averageBece buyer retains a residual
bond with par value worth about54s of the total collateral pool balance at cutoff. Again, there
is relatively large variation in this variable wighstandard deviation @& 7%6. All else equal, this
heterogeneity should aish our ability to empiricallydetect any relationships that may exist
between risk retention and ost losses. The total amount retained decreases &%630n
average when measd over the entire lifetime of the deal.

As an additionalmeasure of screening incentivage also measuréhe total dollar

exposureretained. Thigneasuresiow much money the iece buyer has at stake in a given

18



transaction. At the orgear mark, theaverage Bpiece buyer retained abou6@million in
outstanding residual bond balance. There is again significant heterogeneity in this measure as
shown by the standard deviation &33nillion.

In addition to the dedkvel measures of risk retention, \&kso calculateB-piece buyer
specificrolling average measures risk retentionusing the methogroposedn Ashcraft et al.
(2014) B-piece buyer specificolling averages do not suffer from the endogeneity issues that
arise from regressing losewerities on deadpecific risk retention. fpiece buyers may
endogenously retain greater risk exposure on deals with lower expected losses, while reducing
exposure to deals with higher expected losses. Using the average measure of risk retained over
the sample period circumvents this problem by providing a bgpecific measure of the

incentives for a Bpiece buyer to screeand shape the collateral pool

Measures oéxternal,deallevel incentives to screen

Our final set ofhypothesegH3-H5 a n dH 5)Hx&imine howexternal, deaspecific
characteristics camfluence thancentives of the Biece buyer to exert costly @nte screening
effort.

H3 and H3this issuedyinetre sontext ohow the Bpi ece buyer’' s «cf
retain special sereing rights on the transaction impacts its incentives to scraerdiscussed in
Section 2there may be larger benefits to screerforgspecial servicing firms acting aspgece
buyersdue toeconomies of scale and scagened fromholding the firstloss piece in addition
to the servicing rights of the transactiomo capture this effect, we use our sample data to flag
B-piece buyers that also show up as special servicers during the sample period. We denote these
firms as Bpiece buyers who are alspecial servicing firms.These firms will commonly buy
the B-piece and then retain special servicing rights rather than selling to another special servicing
firm.

Hypot heses H4 and H4’ test the 1 mpact on
multiple investors split the Biece investment at issu€@nly asmall percentage of deglabout
5%) in our sample list more than onepice buyer in the primary market sale at closing. We
create a dummy variable to flag such deals. Again, the effect is amoisiffom a theoretical
standpant, but is of interest from a policy standpoint given new regulatory limitatonsow

manyB-piece buyergan participate in a single transaction
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Finally, we test H5 and HS5’ by underlying t wo
collateral poolthe total asset couyrdand thepercentage of the total collateral pool comprised by
the top ten largest loansA lower asset caut means fewer loans to momnitavhich could
potentially translate inttower cost of screening thmol. On the other hand, it alkawers pool
diversification while introducing riskhat the default of any given loan wdh averagéhave a
larger impact on overall losses. The sanasoaing applies to the top terrpentage measure.
Having a few lage loans in the pool makes it easier to screenthauhigh loan concentration
couldalsonegativelyimpactthe benefits ofliversification.

Performance measures

Realized losses Trepp tracks a comprehensive history of monthly performance data at
theloan, bond, and dealevels that allow us taneasuredefault rates and cumulative loss rates
through time. We measure losses at the deal level using the total cumulative realized loss to all
bond classes as a percentage of the original deal balahtereflects the total amount of losses
realized onthe CMBS collateral pool Realized losses are the product of default rates and loss
given default and are theltimate driverof returns to CMBS investorsWhile many studiesn
CMBS marketshave accesto only defaulrates alone, the inclusion of realized losses in the
Trepp deal file allows us to make stronger inferences about the economic impact of eur right
handside variables

The realized lossneasure is expressed as a percentage of theatatint of CMBS
bondsat issuancend is tracked on a monthly basis for each deal in our sanjdeel A of
Figure6 showspool losses by vintage year farsubset ofleals issuedver the year20002008.
We omit deals issued in later years because lbdyot yet realized significant losses as of the
end of our sample period in June 20TFhe chartsindicate that average losses are highly time
varying. Early CMBSdeak issued in 2000 and 2004dalizedlossesof no more than2.6% on
average after ten ges of seasoningAverage losseafter ten years of seasoning trdactlinedin
2002 (2.3%) and2003 (1.8%) As expected, the worst average losses#ies occur in deals
issued in the years leading up to the Global Financial Crepging atan averageof
approximatelyd% in 2006 The charts also demonstrate heaviation in losses changed through
time. For example, the spread on realized losses 8 years after issue ranges from slightly above

0% to 7% for 2005 vintage deals. In contrast, realizecd$o8g/ears after issue range from about
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1% up to %% for 2007 vintage deals. Tresiggestshat boththe average quality as well as the
dispersion otollateral poolhualitesvary significantly through time.

Panel Bmore clearly shows howggregatdoss severity curvesvere similar for deals
issued in 2002002, but then began steepen for the average deal issued eadsecutiveyear
during the period 2002007. Not only deals issued in each successive year experience higher
losses overall as of theatest observation date in our dataset (June 2015), but they also
experienced those losses sooner due to the onset of the financialircrBd®7 0 &nd
subsequent recessiogain, deals issued after 2008 have not yet realized significant losses as
of the end of our sample period in June 2015.

Table 2presents the timearying nature of dedevel performance in more detail. It
shows thaperformancevariesby both vintage year and seasun(i.e., years past closingRoth
deallevel distress rateg¢Panel A) and realizetbsses(Panel B) increase thrgh time for all
vintage years when deal seasoning is held constaot.example, the losses @05 vintage
deals after three yemmof seasoning average about%.9 That number increases ta1% for
2006 vintage deals, &0 for 2007 vintage deals, and 10.0% for 2008 vintage ded@lgese
differences across vintage yeatan likely be attributed to a mix of a deterioration in
underwriting quality, as well athe arrival ofadverse market conditiongsuting from the
financial crisis

There is also a discrete jump in both distress rates and Essessoning increases and
underlying loans come up for refinancindMost commercial real estate loans are written as
partially amortizing loans with genyear balloonpayment One benefit of this that it leads to a
close maturity match between the CMBS collateral pool loans and the CMBS bonds that are
issued to investors with similar shord mediumterm maturities.As loansface refinancing risk
about teryears after issue, however, distress rates can spidae 2shows a larggear 1gump
in distress rates, defined as the percentage of 60+, 90+, Foreclosed, and REQhegnsmp in
loss rates is not as drastic, partly because of the lag betwearitdefd booking of losses, and
partly because losses are a function of default rates multiplied by loss given defaulExees.
if default rates suddenly spike, low loss given default rates (i.e., due to high collaiemal v
during strong markets) can keep overall loss severities ltwcontrast, loss severities are

considerably worse when propertylives are low during weak market$his is readily apparent
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in Panel Bwhere loss severities steadily incredse all seasoning/earsas the vintage year

approaches the Global Financial Crisis of 2Q008.

Loss severity of the-Biece bondWe estimatethe expost loss severity of the-Biece as
the cumulative losses to the CMBS trust divided by the tBpieinus subordination level for the
bond. If losses exceed the trip minus subordination level, we set thep®ce loss severity
equal to 100%.

Figure 7 provides a histogram tbfe ratio of losses to triplB minus subordinatioon a
subsample ofdealsissued over the period 20@D05. Because our dataset ends in 2015,
focusingonthissupber i od al |l ows us -to-@r aevea’mi pesof dedgema“nc r
through a full 10 year cycleln this figue, we do not truncate at 100%&tios greater than or
equal to 100% reflect deals where thepiBce investment was fully wiped outThe figure
indicates that Epiece bonds routinely suffer large rigad lossse, averaging 62% for the 243
deals issued over 20@D05. The standard deviation of this measure is 31% over the same
period, indicating that there is also considerable variation in outconteswide range in losses
to the Bpiece can be attvuted to the small size of thegece bond. Being equivalent to a
highly levered equity position, even relatively small losses to the collateral pool can have a large
impact on losses to thefdece bond.

Note thatthe measureshown in Figure 4gnoresthe price paid for the fiece bond
which has historically not been publically disclosedt. also ignoresthe offsetting effects of
interest income that accrues to the owner of th@eBe bond.Figure 7 therefore does not reflect
the actual investmenperformance of Biece bonds. It is rather measure of the percentage of
the B-piece principal that is wiped out by losses in the underlying collateral pbaok is a
significant distinction to make becausepce buyers often buy bonds at a stespalint to par,
and can recoup their initial investment by accruing interest alone. Ignoring the time value of
money, dirm that boughta 5% coupon Biece at 25 cents on the dollar would recaajnitial
investment after 5 years, even if the entirgpal balance of the bond was eventually wiped
out in year 6. Furthermore, the Biece buyer could potentially sell either a part of the whole

amount of the Bpiece toa CDO manager before maturity.
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4. Does Bpiece buyer screening impact loss severity?

Univariate evidenceof therelationship between screening measures and losses

Qur second set of hy p o ttheerslatianshiy beBveea risk H2 '

retention and cumulative losses to the CMBS collateral. pBefore exploring this question in a
multivariate setting, we first examine a series of scatter pldigure8 that show the univariate
relationship between pool losses and the percentage ofpiec® bond sold into CDOs. Pool
losses are measured as of June, 201be latest date inuy sample period. To control for
differences in vintage years and seasoning lengths, we plot separate charts for each vintage year.
We do not create charts for vintage years after the collapse of the CDO market at the end of
2007.

Panel A of Figure ®xamines the relationship between losses and the percentage of the
B-piece sold into CDOs over the entire lifetime of the deal. Deals issued in 2003, and
2007 exhibit somewhat positive relationskipetween the amount sold over the lifetime of the
dealand cumulative losses to the paath correlatiors of 0.3, 0.2, and 0.1, respectively. All
other vintage yearsoweverexhibit essentiallyflat or negative relationshipsTaken together,
thesescatter plots do not support the existence of a strdatjoreship between the amount of the
B-piece sold into CDOs over the lifetime of the deal and cumulative losses to the CMBS pool.

A potential issue with these charts is that they focus on the amount ofpgieed3sold
into CDOs over the lifetime of the dle The chartsould potentiallyconflate opportunistic,
arbitrage based CDO transactions that wer e
incentives to screen and kickit problematic loans are likely lower) with CDO transactions
made simply to met liquidity shocks months or years after the closing date (which would have
no impact on exante screening incentives). To better isolate the types of CDO transactions that
are most likely to impact screening incentives, the next series of scatteinpleéel B of
Figure 8 are constructed using the amount of thei&e sold into CDOs within the first year
after the CMBS Wedbservegositvécarrelationg betiveeh e percentage of
the Bpiece sold and cumulative pool losdes deas issued in2001 (0.1), 2004 (0.32006
(0.2), and 2007 (0.1) Confidence intervals of the bdgtline, however, are wide, and deals
issued in other vintage years exhibit flatemenslightly negative relationships. Again, these

preliminary univariat results do ngbrovide strong evidence in support of the null hypothesis of
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H2 that deals will have higher losses when thgi&e is traded into a CDO within a short time
after closing.

Figure 9 presents a preliminary test of H1 by exploritige univaiate relationship
between pool lossdss of June, 2015nd the number of deals previously completed by the B
piece buyer, a measure of market experiente.control for differences in vintage years and
seasoning lengths, we plot separate charts for eatéige yearduring the period 206Q008.

Overall, the univariate results do not support the existence of a strong relationship between B
piece buyer experience (as measured by the number of past deals completed) and cumulative
losses to the CMBS poolorrelations switch signs across vintage years, and are generally close
to zero. The charts dohowever,ndicate a sharp break in past deal count between experienced
and relatively new Epiece buyersn certain years The break is especially evidentthe years
20032007, when new investors began to enter the market. The break between experienced and
inexperienced investors continues after the financial crisis in-2018. The market for{piece

bonds, however, appedmsbe dominated by relativelyemer entrants to the marketplaicethese

years.

Multivariate tests: do observable deal characteristics predict CDO sales?

Before testing our main hypotheses on the effect of screening on deal losses and pricing,
we first test whether it ispossible to pedict sales of Bpiece bondsinto CDOs based on
observable measuredable 3 reports OLS regressions of the percentage of tpgeBe bond
that are sold into CDOs on a set of ddalvel and Bpiece buyer specific variables as of the
s ¢ Model$ (fl) anda2) ase the percentage of thpidge bond that are sold

deal
within one year of the deal’s <closing date
Models (3) and (4) use the total percentage that was sold over the lifetime of t@sd=fathe

end of our sample period in June 2015). We restrict the sample to include only deals issued
before the collapse of the CDO market in 2008.

Theresults do not indicate a significant difference in resecuritization activity between B
piece buyerswith and without special servicing experiencFew of the coefficients on the
screening and deal control measures are statistically significant (pwiili)he exception of the
coefficients for the cutoff tripk8 minus subordination levelThese arestatistically significant

at the 1% level in (3) and (4) and at the 5% level in (1). The negative sign of the coefficients
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suggests that deals with largerpieces are less likely to be sold into CDOs. One possible
explanationof this relationship is thatriple-B minus subordination levels were at-tathe lows

in the years when CDO market activity was most prominent (andveisa: subordination
levels started increasing back to historical highs after 2009 when CDO market activity dropped
to zero).

Overall, the results in Table 3 do not provide evidence of a strong link between
observable dedevel risk factors and CDO sale activity. Instead, it is likely that CDO sales were
largely driven by time trends in the demand for CDO collateral. This isefubolstered by the
statistically significant loadings on a number of the vintage year dumrefeeg;ting the rise in

demand for CDO collateral over the years 2Q007.

Multivariate tests: des Bpiecebuyer screening impact loss severity?

We now tun to our main tests of HHH5. We use a panel of monthly daiggregated to
the deallevel to testthese mairhypotheses.The regression models are specifiedctintrol for
crosssectional variation in ea&nte risk factors (structural, credit related éas}, as well as time
series variation in epost risk factors (market conditiondeterioration of deal risk measures
through time etc.). We employa host of exante and exyost controls found in the CMBS
literature (Furfine (2014) Yildirim (2008), An et al. (2013)and others)We also control for
unobservable crossectional and timseries variation by using deal sponsor and year time

effects. We usemonthly, pooled panel regressiomsth the followingmainspecification:

v, = a + [§;RiskRetention; + §,5P5, + f;Experience,

+B,_.Deallncentives; + yX; + f(Seasoning,,.) + €, )

Where
1 Vit is our measurex-post dealevel performance We use both cumulative losses to the
pool (%), as well as ouestimate of the percentage of thepiBce thatvas wiped out by

realized losses.
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1 Risk Retentionis a measure of the-Bi ece b uyer 'usingthettvde mairet ent i
measureslescribed in Section: 3he percentage of the-Biece bondsold,the percentage
of total collateral pool value retaineahd the dollar exposure retained

1 SPSis anindicator variablethat takes on a value of 1 if thedece buyer is a special
servicing firm. Special servicing firms typically appoint themselves as special servicers
when purchasing the-Biece(i.e., controling class) of a CMBS deal

1 Experience is a continuous variable measuring the number of past deaipleted by
the Bpiece buyer Because the number of past deals increases mechanically through
time, we also interact it with vintage year dummies.

1 DealLevelincentives includes measure of-Biece buyer count in addition to our two
main measures of the complexity of the collateral pool: cutoff asset count, and Top 10
Loans %.

1 Xiis a vector of timenvariant ccatlevel controlsr e cor ded on ffdateelt deal ’

includes:

o Deal vintage year dummids control for timevariation in the quality of deals
issued each year.The estimated coefficients are therefore driven by eross
sectional variation in the cutoff date deal characteristic)in each calendar
year. We could alternatively implement a proportional hazards model (e.g.,
Ciochetti, et al(2003) to control for any expost, timevarying factors that may
impact realized default rates. We choose to focus on the modglLation (2)
however, lecause we are more concerned with measuring the irapdosse®f
crosssectional variationn screening incentiveat origination than in modeling
the dynamics of CMB®an defaultghrough time.

o Indicator ifthe dealreceived3 or moreratings, which controls forating agency
involvement in the screening processinFurfine 013.

0 Cutoff LTVthat measures the cutoff loémvalue ratio for the de&t

o Property type controlsthat measure the percentage of the collateral pool
composed by each ab distinct property typeeported inTable 1 We include

2!We also include the cutoff DSCR as well as -omenth lags of contemporary LT¥nd DSCR ina series of
robustness checkdincluding these measures decreases the overall sampléwirzesults remain consistent with
those presented in Tablea#d are available upon request
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these variables toontrol for propertyspecificrisk factorsthat may drive expost
loss severities
1 f(Seasoning) captures the impact of deal seasoning on realized losses by interacting the
time passed since the initial deal closing date with the closing year of the deal. The two
time variables are interacted to reflect the changing relationship between losses and

seasonin@cross vintage years, as previously illustrateBigure 6.

Table 4reports the output dfwelve regressions using the full sample of deals issued
during the years 200R015. The dependent variable is the cumulative realized loss on the
CMBS collateral pool ilPanel A and our estimate of the loss severity on th@d®e n Panel B
Because of the large amount of control variables included in the regression, the tables present
coefficients for our main measures of screening incentwés most control variable
coefficients suppressedEven numbered columnsiclude Bpiece buyer fixed effectsAll
regressions includeéntage year fixed effects, anthadard errors argdustered by deal.

We first examine our test of H1 on the relation betwegneBe buyer experience and
realized lossesNone of he coefficiens on the meage of the Bpi ece buyer’ s past
are statistically significardt the 10% level in any of the twelve model specifications are the
suppressed coefficients on thientagex PDC interactionvariables The results in Panel B are
similar. In al, these results are in line with the univariate scatter plots presented in Figure 9 that

failed to establish a consistent relationship betweepaiBe c e buyer ' s p-postt deal
losses. This evidenceuns contrary to H1, suggestitigat B-piece buyers withmore experience

(as measured by past deal cowdd)not necessarilgchievelower expost losses This measure

of experience, however, does not capture the factninat entrants to the-Biece market are

often founded by seasonedpBece irvestors. Lacking a better measure of investor experience, it

is thereforedifficult to draw conclusions about the extent to whekperience may impact

marginal screening costs and subsequent deal performance.

In testing our second hypothesis oisk retention, the coefficients in all twelve
specifications take on the expected signs, but the economic and statistical significance of the
coefficientsvary. The coefficient of 0.087 in column (1) is statistically significant (p<0.01p
estimate the economisignificance,a one standard deviation shift in the percentage of the B

piece sold over the sample perio®.@ would translateinto an 18 bps increase in realized
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losses, on average. Wherpiece buyer fixed effects are added, the coeffidieks dovnward

to 0.0035 (p<0.1but is still statistically significantThis suggesttheresults are not driven by
small handful of investors.We do not observe statistically significant relationships between
other measures of risk retentiofb retained, ash dollar amount retained and expost lossen
Panel A Thenegativesigns of the coefficients,cever, are as predicted in H2 (higher levels of
risk retentionshould lead tdower expost losse3. Overall, the riskretention related results in
PanelA providetentativeevidence of a relationship between risk retention andosx realized
losses. Tese results areonsistentwith the univariate scatter plots presented in Figure 8 that
alsofailed todepict asignificantrelationship between risk retion and expost losses.

The results in Panel B tell a similar story, although the coefficients on the three main
measures of risk retention increase slightly in magnitude and statistical significance. The
coefficient of 0.0755 (p<0.01) in column (1) igs a one standard deviation shift in the
percentage of the -Biece sold over the sample perio®.@ should translaténto a 243 bps
increase in realized lossasthe Bpiece on average While thisis alargereffect, notethat B
piece losses averag@ver 50% witha large standard deviatiai around 30% over the sample
period The coefficient on the % retained in (3) and the dollar exposure retained in (4) are
similar in economic and statistical significance, but the effects of both are subsuntied by
addition of Bpiece buyer fixed effects in columns (4) and (6)

In the only other worko our knowledgeon thetopic, Ashcraft et al. (204) establish a
causallink between risk retentioand CMBS performance The weaker coefficient estimates in
our results can likely be attributed thfferences in how performance is measured. While
Ashcraft et al. (2014%ocus on tripleB minus default rates, our study ughe total cumulative
realized loss to all bond classes. Ouwsukts carthusbe reconciled by the fact that bond default
rates are a function @umulativelosses and subordination leveBecausesubordination levels
changehrough time An et al. (2014)), it is not surprisinghatour resultsvould vary slightly.

Turning tothe Special Servicing Firm coefficients, the rasuh Panel A and Panel B do
not suggest the existence ofsttistically significantrelationship between the-giece buyer
being a special servicer and-past losses.These resultfail to provide evidence in support of
H4 thatthere are greater bensfito screening fospecial servicing companieeitherdue to
potential economies of scale argtope thatcan be realized by combining the ddibgence

efforts of the Bpiece buyer and special servicer into a single ,fiombecauseombining roles
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may dso reduce the opportunity cost of trading by making it more difficult to sell because of
adverse selection problems related to sharper informatioyrahastries.

An alternative interpretation to thisignificant Special Servicingoefficiens is thatB-
piece buyers that are alspecial servicers have stronger incentivegteex-postmonitoing of
loan poolsin order tomake more efficient, valuemaximizing special servicing decisions on
distressed loans. Afteihe closing datethe Bpiece buyes that are also special servicers
continueto play an active roleas special servicen monitoring and managing the CMBS
collateral pool. The special servicer is responsible for working out distressed mortgagerioans
order to maximize the overall value thfe collateral pool on a net present value ba#figshe
special servicer is alshé B-piece buyerthen it should baighly incentivized tanake efficient
decisions taninimize losses on the collateral pool in order to avoid having its claim wiped out.
While this would suggesteals withspecial servicershould realize lower losses through better
ex-post monitoring, there are also potential conflicts of interestsctratarise. If the B-piece
buyer is also the special servicer, then there may hecentive tofocus on generating excess
servicing fees from distressed loagen when doing so conflicts with the goal of maximizing
net recoveries to the CMBS trust. The classical asset substitution problem also exists between B
piece buyers (who are dacto equity holders given their residual claim on the collateral pool)
and investmengrade investors (more senior debt holders). These conflicts are discussed in
further detail byGan and Mayer (2006Wwho show that special servicers delay the liquidation
decision for loans in deals for which they also own thgid®e. For the purposes ofuo study, it
is unclear to what exterdur ability to accurately measure the relationship between having
special servicing experience and losses could be confounded by vexa@me screening
incentives versus differenceserpost monitoring incentives

Turning to theTable 4results for our test of H4, the-jece buyer count coefficient
estimates are negative in all twelve specifications, but statistically significant only in Panel A.
These results suggest that having more than eped buyer habeen historically correlated
with lower expost losses, on averagés a caveat, however, note that only 5% of the sample
had more than one-Biece buyer. The small size of this ssemple makes it difficult to draw
conclusions on the impact of having ltiple B-piece buyers participate in the same deal.

In our tests of H5,he top ten percentageoefficient estimateare positive in sign and

statisticallysignificant in all twelve specificationsThe cutoff asset count coefficients are also
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positive insign, but are only statistically significant in Panel BVe conjecture that these
variables could have strong effects at the limits, but might not necessarily have an impact on
screening incentives for the deals in our sample. It would clearly be eas@een a pool of 10
loans than a pool of 10,000; however, the asset count and top ten percentage measures do not
vary quite as significantly in our sample de&IsThis would imply that small exante variations
in thesemeasuresvill not necessarilyjead to significantly different exost loss outcomesin
other words,deals with marginally more concentrated collateral powdy not necessarilype
easier to screenAlternatively, increasing the concentration of the collateral pool could increase
overal risk by reducing the benefits of diversification gained by podiotgthedargernumbers
of smaller loans.

Overall, the results in Tablepfovide tentative evidence of link&tween expost losses
and measures of -Biece buyer screening effectivenesgatlevel incentives to screen, and
marketlevel incentives to screerA possible limitation oburrisk-retention relatedesults(H2),
however, is that they may be subject to an adverse selection related endogeneity issue. Rather
than abstaining fronscreening, Boiece buyers could engage in adverse selection by diligently
screening collateral pools and then, based on their assessment of the collateral pool, either (1)
buy-andhold the Bpiece if it is backed by a lower risk pool, or (2) barydtradeif it is backed
by a riskier pool. To disentangle this issue, we run a separate set of regressions in Table 5 using

a variation of the instrumental variable approach proposAdhuraft et al. (2014)

Instrumental variable approach: doespece buyer screening impact loss severity?

Table 5 is structured the same way as Table 4, except that the risk retention variables are
measured as awges by Bpiece buyer across all deals for thapi@ce buyer, rather than being
calculated on a dedly-deal basis.The averageexclude the current deal and are calculated for
each Bpiece buyerover a 2 year rolling window that i€entered on the closj date of the
current deal. To adaptthe technique to our longer sample period that includes years after the
collapse of the CDO market, westrict the rolling window téhe period20002008. Any deals
issued outside of this window are subsequentligasd an average resecuritization rate of zero

to reflect thefact that Bpiece buyers no longer had the option to sell into a CDIhis

22There are 12 loans per deal on average with a stadddeviation of 8, while the percentage of top ten loans
averages %% with a standard deviation of 94
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adaptation allows us to test our full sample, which extends beyond the collapse of the CDO
market in 2008. The averag resecuritization rate cahusbe interpreted as a measure of the
probability that thed e a |-giese blyer will sell a portion of the-fdeceinto a CDO. ltvaries

both crosssectionally(across Bpiece buyernsand through timgas market conditions ehge)

and reflects the fact thaertain Bpiece buyers were more active in CDO markets than others.
Importantly, themeasure is also unrelated to risk retention in the current deal, and thus does not
introduce biaglue toendogeneity in our regressionsormally, the measure is calculateckoss

all deals,j, purchased by-piece buyerBPB, within a +/- 1-yearwindow of thetime of deal

closing,t, using the formula

Yjzi8ppceii-1e+1)(Risk Retained, ppp ;)

2:thL',BPB,(?E[ZOOO,ZOOS] 1

Ave. Risk Retention gpp, = (

)
)

where the current deal, is not included in the/- 1-year rolling window. Again, te rolling
averages are calculated using data only for dssilged before the collapse of the CDO market in
2008 We then set the average risk retention measure equal to zero for any deals issued after
2008.

The first-stage model presented in goins (1) and (2) of Table 5 regresses the
potentially endogenous % sold variable on our instrument, the rolling average % sold by the B
piece buyer within one year.The coefficient on the instrumental variable is statistically
significant both with and whout B-piece buyer fixed effects included. In columns (3) and (4),
we then regress the realized pool loss variable on the instrumented risk retention variable in
addition to all of the control variables previously included in Table 4. cbefficients @ the
instrumented measure of % sold are similar in economic magnitude to those in Table 4, but are

statistically insignificant.

5. Do B-piece buyer characteristics impact deal pricing?

If screening impactex-post deal loss severity, then investors in aiicieht market
should be willing to pay higher prices for bonds in deals with a vigilapieBe buyer.We test
this relationshipwithin the regression framework presented in Sectiomsing CMBS bond

pricing data provided by TreppSpecifically,our meaure of deal pricing is aestimate of the
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initial yi el d ¢iple-Benairais rated bandi\Wehocud enthé tripe-B minus
rated bond becauskis the lowest ratedmost credit sensitive bond outside of theiBce. If
investorstake intoaccount the characteristics ofdgece buyers when investing in CMBS, then
the pricing effects should be strongest in the triplminus rated bond.

We estimateinitial yield spread using secondarymarket tradingprices supplied by
Trepp The pricesrepresent the first time the bond was traded in the secondary market. To
avoid capturing posssuance price movements due to factors outside of our regression
framework, we drop any bonds that are not pri
This results in a sample 806 deals with available trip8 minus prices.We then calculate the
expected yieldo-maturity for each bond In practice, calculating thexpectedyield on
structured products such as CMBS bonds involves projecting casis flased on a set of
assumptions about default rates, gargments, deal structure, etcTo simplify our yield
calculationswe treat the tripld8 minus bonds as plain vanilla, fixed rate, 10 year maturitglbo
with monthly coupon paymentsWe then calalate the initial yield spreadisthe incremental
amountthat must be added to a comparable maturity TreasuryBoddtliers are winsorized at
the 8" and 99" percentiles For deals that have more than one tripleninus rated bongriced
within two manths of closing, we take an average of initial sprealdsere are 21 such deals in
the sample.

We adjust the regression model in Sectbto reflect information thats available to
investors in the primary marke The main explanatory variables of enést areB-piece buyer
experience (past deal count), the number-gidte buyers participating in the deal, avitether
the B-piece buyelis a special servicing firmWe also include the rollinrgverage measure of
risk retention to proxy for perceptiorthat investors may have about thepB ece buyer’
likelihood to sell a portion of the -Biece into a CDO. Additionale#tevel controls are the
same as in Sectiod, with the addition ofa cutoff BBB subordination measure, as well as
dummy variables t@ontrol for potential effects of thb ond’ s cdupoen ,t ypra x ed
“WAC/ Padsough”, amhidx émdirkiedrcalculations.

As expected, the results also indicate that investors demand higher yield spreads on
privately placed bas as well as bonds that pay WAC / Pdssugh rather than more

2 Treasury bond yields are downloaded from the constant maturity series provided by FRED, and are linearly
interpolated to match the exact maturity lndé inderlying CMBS bond.
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predictable fixed rate coupons. Other coefficients are not statistically significastbly due to
the sample selection. Although measures such as LTVAasdt Count may bémportant
dg¢ er mi nants of a bmaydot nsatteyas enuct withip a hraogenous pgod vy
of triple-B minus rated bonds.
The resultdn Table6 provide evidence of eelationshipbetween initialtriple-B minus
bond spreads angiiple-B minussubordination. Interestingly, the results suggest that investors
demanded higher spreads on deals with higher subordination levels. While investors should
typically be willing to accept lower spreads as credit enhancement ingreagp®tential
explanation for the pdasve coefficient is that subordination levels reached historic lows during
20042007, precisely when the demand for CDO collateral in Z0BY may have helped to
push spreads down The same argument could potentially also apply to the negative and
statstically significant coefficients on the rolling average % sold measlihe negative sign on
these coefficients uns contrary to the prediction stemmi
retention will lead to higher assue prices (lower spreads). Likewise, the statistically
insignificant coefficients on the special servicing indicator variable suggest that investors do not
necessarily pay attentiontothepBi ece buyer’' s experience as meas
Furthermore, lie results inTable 6 do not provide convincingevidencethat investors
price the relationships e Betaade |we gonnel donlyiweak H3 '
relationships in Tables 4 and 5 between realized losses and our main measures of screening
effectiveness and ieatives, wewould likewise not expect to find a relationship between those

measures and the spread demanded by investors.

6. Discussion

Whydoesthird party B-pieceexistin CMBS but nobther types of securitizatioRs

While every securitization transactior- whether ABS, CLOs, CDOs, credit card
receivablesstudent loans, ete.has a firsfioss piece, it is only in CMBS markets that a market
for third-party ownership of the firdbss piece has developed. Why is thi8@nsidera model
where the deal spooshas informational advantagesgardingthe quality of the underlying
collateral pool. Through the use of tranching, the sponsor can cretaiplesA rated,
informationally insensitive claim that pays in full in all states of the wamidican be solét full-

information price to uniformednvestors(Riddiough and Zhu, 2015)But the informationally
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sensitive subordinate piece of the deal can only be sold at a severe discounsider,0
uninformed investorsAs a result, the sponsor typigaliolds on to the Biece.

This raises the question of whether there are means by which uninformed outside
investors can become informe@he answer for CMBS marketsesidentlyyes. In our sample
of 539deals, there are only abdl®7loanscomprisingthe average collateral pool. With so few
loans and access to underlying property reports (rent rolls, market analysis), loan reports
(mortgage structure, etc.), and deal prospectuses (waterfall structure, etc.), it is within reach for
an experiencedcommecial real estate investoto overcome the information wedge and
confidently buy the most subordinate piece of a CMBS deal.

This may beless feasiblehowever, for securitizations of other asset tygest example,
the average RMBS b containsthousandsf loans. Residential and commercial mortgage
loans arealso fundamentally different along a number of dimensions including government
involvement, mortgage insurance policies, and-tladl credit enhancement techniques, among
many others. Most impantly, the small average loan size of residential versus commercial
mortgage loans would make it difficult for a prospective third party investor to impact loan pool
quality via a kickout clause. The number of loans in a typical RMBS pool is orders of
magnitude larger than that in an average CMBS pbolThe information destruction effect
(DeMarzo, 2005pf pooling large numbers of small residential mortgage loans makes it nearly
impossible to profit off of privie information on a manageably small subset of the pool. CMBS
pools, on the other hand, averdge fewerloans per deal, and a single commercial mortgage
loan can represent up to 10% of the total loan bal&h@dwus, it isarguablyless costly for third
party investors to analyze a significant proportion of the pool on abdgdman basis.The same
line of reasoninghould also applyo student loan securitizans (small average size, large N)
and securitziations of m@dit card receivables(small aveage size, large N, and constantly
changing pool).

Are there any markets in which it would be possible for a {béndy investor to

overcome the information wedge and confidently assess the quality dédhes -pidge? Such

24 CMBS transaction sizes depend on the type of loans being securitized. Conduit CMBS transactions typically have
between 1500 loans per pool, large loan CMBS transactions can consists of-@0lyribrtgage loans per pool,

and fusion transactions are a hybrid between conduit and large loans with the distinguishing feature that the 10
largest loans make up about half of the pool balance (Federal Reserve Board (2010)).

25This is consistent with findings by Ghent and Valkanovi@0Oand Black, Krainer, Nichols (2015) that larger
commercial real estate mortgage loans more likely to be securitized than smaller ones, ceteris paribus.
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a market wouldikely need tobe characterized by deals with a low average asset.cdunthis
extent, the market for collateralized loan obligations (CLO) could potentially qualify. However,
the assets would need to be of verifiable quality that extent, the reliance on softarmation

in unsecured commercial lending might make CLOs more difficult to screen than CMBS that are
backed by real estate.

Securitizationscan be thought of as financial intermediaries like banks (though they are
not actively managedWwhere the firsloss bond is the residual equity claimBecause
commercial banks havautside shareholderns,is possiblehe lack of thirdparty risk retention in
other securitization markets is simply a mattedifferences ingovernance structuresGiving
deal sponrors the flexibility tomanage collateral pools after issuance (just as banks actively
manage their loan portfolio) coulthake Bpiece investments morfeasible inother markets
This may not be possible, however, as securitizateons generally limit the ex-post
managemenbf securitized asset®r legal ownership reasons as well as to qualify for more

efficient tax treatment.

Potentialcods of risk retention

The results presented herein make it clear that there are benéfitentivizing costly,
ex-ante collateral pool screeninglhis can be achievetiroughboth incentivesbasedmarket
design and regulationBut what are the costs oEk retention regulationsn this section, we
provide an overview of forthcoming risk retention rules and themnour main empirical results
to shed light on the co$ienefit tradeoff of theewrules.

The DoddFrank Wall Street Reform and Consunfotection Act went into effect in
July 2010 with broad reaching reforms. One such reform was the credit risk retention
requirement out !l i ned the secuiteaer ofiassbackad5sEcurities ®q u i r i
retain not less than 5 percent of theddreisk of the assets collateralizing the adsmtked
s e ¢ u r?3 Slightdysoved four years later, the final rules outlining the implementation and
enforcement of the DodHrank credit risk retention requirement were signed into effect by a

consortiumof six regulatory agenci€d. The rules cover risk retention in all securitization

26 Credit Risk Retention, Federal Register Vol. 79, No. 247.

27The agencies are the Office of the Guroller of the Currency, the Treasury (OCC), the Board of Governors of

the Federal Reserve System, the Federal Deposit Insurance Corporation, the U.S. Securities and Exchange
Commission, Federal Housing Finance Agency, and the Department of HousingbandDérvelopment.
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transactions including residential mortgage backed securities (RMBS), asset backed securities
(ABS), and commercial mortgage backed securities (CMB®E following is a hef summary

of the main changes that took place when the new risk retention rules went into effect in
Decembenf 2016

1 Risk retention amount3otal risk retention on CMB8eak must amount to at least a 5%
exposure to the credit risk of the deal. Ihdze held as a singlérst-loss horizontal
interest,as a vertical slice amounting to 5% of each bondclas®r i n a combi n:
shape The 5% minimum is based on deal proceeds (market value), not principal
balances (par) To give an example dfow these are different, consider a transaction
where the par value of theece is 5% of the totalollateral poolalue, but it is sold at
a steep discount of 40 cents on the dollar. Using market values would result in a total
risk retention amount of &y 2% (40%x 5%), versus 5% using book value€ertain
higher quality, qualifyingmortgage loans are not included in the calculation of the 5%
interest. Nonetheless,postrisk retention erainvestors are now required to hold
significantly more risk thawhathad previously been the industry norm.

1 Third-party purchaserUnigue to CMBS markets, the 5% credit risk retention can be
held by aqualified third party purchaser. Up to two thipérty B-piece purchasers can
share the 5% interest. Each purchasastntake a horizontal papiassu interest in the
deal s -loss piece.Previously, there had not beerirait to the number of investors
and it wascommon practice to take vertical senior/subordinate positions.

1 Compliance. The deal sponsor is respdrle for assuring the thirgarty purchaser
remains in compliance with all Ksretention rules pogssuance. Thigprovision may
improve underwriting standards loyposing a requirement for deal sponsors to monitor
the Bpiece buyer (who plays an impantascreening and monitoringple), although
some marketparticipants have raised concerns abouthe logistics ofverifying and
enfordng B-piece buyer compliance

1 Sunset horizon. There is a5-year sunset horizon during which the thipdrty
purchaser(s)annot sell or hedge their exposure to the-fost piece. After the Syear

period expires, the fiece can be sold to another qualifieepiBce investor This
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requirement isneant to strengthen screening incentivesdayiiringthe B-piece buyeto

hold the residual piecdor a longer horizonrather than selling it to another investor,
resecuritizing it in a collateralized debt obligation (CDO) deal, or hedging the risk
otherwise(Minton et al., 2009) Relatedly,Myers and Rajan (199%emonstrate ¢tw
greater asset liquidity reduces the ability of firms to commit to a certain investment
project. In that vein, one benefit of the sunset horizon is to possibly incentivize better
screening on the part dhe Bpiece investor by limiting liquidity and tisuimposing
greater commitment A potential cost is that any liquidity premiums demanded by B
piece investorsould beimplicitly passed through deal sponsors (who receive lower
overall proceeds) and on to borrowers in the form of higher borrowing costs.

1 Price disclosures The identity of the Bpiece buyer and the price paid for thepigce
interest must be publically disclosed. Pricing information currently remains confidential
in most cases.As argued inRiddiough (2011,) price disclosures can aid in increasing
transparency and incentivizingpe production ofinformation. Because of thdarge
amount of dueliligence that goes into purchasing gce, the price paidybthe B
piece buyercan in certain conditionserveasa signalof collateral pool qualityo outside
investors. Assuming higher prices paid eoerelated with lower expected future losses,
deal sponsorsould be incentivizedo favor Bpiece bidsthat pay a higler price with
morekick-outs over bids offering a discounted prigith fewer kick-outs. Deal sponsors
could potentially maximize proeds from investment grade investors by choosing the
former option, as long as the price paid by th@i&e buyer is a reliable signal of

collateral pool quality.

7. Conclusions

The financial crisis of 2007 0l&d toanincreased awareness of the roleisk retention
in securitized debt markets. This pap@raminesrisk retention by proposing anthen
empirically testing a codienefit framework that links CMBS deal performance and pricing to
the internal screening effectiveness of thpi&e buyer, eernal dealevel incentives to screen,
and external markdevel incentives to screerlJsing a sample of 539 conduit deals issued over
the period 2002015, our empirical results are mixedvhile the signs of the coefficients of
interest are generallysanticipated we do not find them to be as significant as our hypothesized
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expectations We find only weak relationships between realized losses and our main measures of
screening effectiveness and incentives-ftE). Consistent with these resulige accordingly

do notfind conclusive evidence that investment grakestors takeéhese measuresto account

when pricingthe tripleB mi nus r ated tr anedbe Jhesefresu@sMB St d e a |
necessarily rule out the possibility that more reuecthird-party rik retention rules can help to
incentivize prudent underwriting practices in CMBS markets. They do, howsggest that

further research is needaulbetter understand theverall cogs andbenefits of such regulations

Because our results are specific to CMBS marlketsre work should alsexamine the extent to

which our results can be generalized to other markets. While-ghrtg risk retention
arrangements are common in CMB&rkets, it remains an open question whether they could be

effectively replicated in other types of asbatked security markets.
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Figures
Figure 1. CMBS Debt Outstanding and Volume.
Panel A: U.S. NorAgency CMBS Debt Outstanding
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Panel B: U.S. n-Agency CMBS Debt Volume
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Figure 2. Distinct B-piece Buyers by Year.

This figure shows the total number of active@igce buyers for each vintage year.
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Figure 3. Aggregate volume of Bpiece bondspledgedto CDOs

This chart shows the aggregate vokiof Bpiece bonds sold to CDOs, according to the quarter
in which the CDO sale occurred. The chart is constructed using our final sample ©@MBS
transactions, described in Section 3.
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Figure 4. Time to CDO pledge

This figurereports distributios by vintage year of the time it takes forpiece bonds to be
pledged to CDOs. We use the closing date of the CDO as a proxy for the date that the bond is
pledged to the CDO. The chart omits 2 sales that occurred in 2011.

Time to CDO Pledge

=
[s0]
™~
M~
25 T
581
(@)}
-Eg_ —‘7
0o |
- m
@
o
w
I
T
OF
=2 L1 T =
- .
(o]
— [ ]
o — ™ (4P < wn © M~
Q (] (] (@] Q (] o (@]
(=] o (] o (] (=] o o
N [N} N N [} [N} N [}
Vintage Year

Data source: Trepp, LLC

42



Figure 5. BBB- Subordination by Closing Year.

This figure presents yearly averages for trBleninus subordination levels as calculated by
Trepp. Our final deal sample does not include any deals issued in 2009.
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Figure 6. Cumulative Losses to the CMBS Trust.

Panel A: Thee charts show the dispersion in cumulative realized losses to the CMBS collateral
pool through time for 2005 (left) and 2007 (right) vintage deals. The top edge of the box
represents the 5percentile, the bottom the ©5and the middle line is the mi@n value. The

upper (lower) outer line represents the upper (lower) adjacent value, which is"t{g5"p
percentile plus (minus) 150% of the interquartile range. Dots represent outliers that are outside
the upper and lower adjacent values. Not¢ fome observations drop out of the histogram in

the final year depending on whether it was closed before or after June.
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Panel B: Aggregate Average Pool Losses by Vintage Year {2003).

averages calculated by vintage year ¢oho
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Figure 7. Losses relative to BBB subordination level

This chart presents a histogram of estimated loss severgiave to the tripleB minus
subordination level of the dealalculated as the realized losses todbikateralpool dvided by
the tripleB minus subordination levelThe sample includegeals issued during the period 2000
2005.
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Figure 8. Risk-retention vs. realized losses.

These charts plot the univariate relationship between pool losses and the percettiagB of
piece bond sold into CDOs. Pool losses are measured as of June~20&3atest date in our

sample period.

Panel A: Risk retention measured as the % of tpeeBe sold over the lifetime of the deal.
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Panel B: Risk retention measuredfas % of the Bpiece sold within 1 year of deal closing.
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Figure 9. Past deal count vs. realized losses.

These charts plot the univariate relationship between pool losses and the past deal count of the B
piece buyer. Pool losses are measured asrod, 2015- the latest date in our sample period.
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Tables

Table 1. Summary Statistics.

Panel A presents aggregate dieakl summary statistics for deals issued during the period-2008. The

following variables are ded¢vel dummies: >2 Ratinggype 144a, and >1-Biece buyer. The Cutoff LTV and

Cutoff DSCR (NCF) variables are calculated as value weighted averages for each dealyidBBBpread is an
estimate of the iinitial yi el d s pateclzodd. FaldBaned C presenta s ur i e ¢
average summary statistics at the Kewel for loans that are included in our deal sample. Our final deal sample

does not include any deals issued in 2009. Summary statistics for our measures of risk retention are in Panel D. %
B-piece sold is measured as the proportion of thmeBe pledged to CDOs. % deal value retained is the amount

pledged to CDOs as a percentage of total collateral pool value. Dollar exposure retained is the sizepacihe B

(USD) minus the dollar valuef any portions pledged to CDOs. All three measures of risk retention are taken one
yearafter closing as well as over the entire sample (i.e., as of 6/15). Data Soeme:LLC.

Panel A: Deal-level controls at cutoff date

N mean std. dev. minimum  maximum
Cutoff Balance (USD, Milions) 539 1,658.21 1,011.63 574.75  7,903.5C
Cutoff LTV 539 66.64 422 53.69 75.57
Cutoff DSCR (NCF) 531 1.62 0.25 1.20 3.12
Cutoff AAA Subordination 539 13.53 6.92 0.00 28.83
Cutoff BBB- Subordination 537 5.24 211 1.75 10.50
Cutoff Asset Count 539 129.08 67.91 23.00 549.0C
Top 10 Loans % 538 45.31 10.96 19.58 97.82
>2 Ratings 539 0.19 0.39 0.00 1.00
Type 144a 539 0.07 0.25 0.00 1.00
Months Seasoned 539 31.09 31.21 0.84 114.07
Fixed Interest % 538 100.00 0.00 100.00 100.0C
>1 B-piece buyer 539 0.05 0.21 0.00 1.00
% Retail Unanchored 538 7.21 4.38 0.00 27.42
% Warehouse 538 0.00 0.02 0.00 0.48
% Industrial 538 5.16 4.30 0.00 36.17
% Office 538 27.97 11.43 0.00 69.07
% Mixed Use 538 3.18 4.23 0.00 32.82
% Other 538 0.95 2.33 0.00 15.69
% Multifamily 538 14.93 8.62 0.00 46.78
% Mobile Home 538 2.42 3.18 0.00 19.87
% Hotel (Limited) 538 3.36 3.63 0.00 22.25
% Hotel (Full) 538 4.77 4.38 0.00 24.61
% Hotel (Other) 538 0.27 1.21 0.00 11.08
% Healthcare 538 0.09 0.56 0.00 8.31
% Self Storage 538 2.48 2.66 0.00 20.44
% Credit Tenant Lease 538 0.08 0.36 0.00 3.80
% Undefined 538 1.37 9.77 0.00 100.0C
BBB- Yield Spread 400 3.74 3.85 1.40 22.25
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Table 1, continued

Panel B: Loan-level controls (at cutoff)

Sample Period: 2000-2015 N Mean Std. Dev. Min. Max.

Note Rate At Securitization 73,405 5.978 1.048 2.300 17.50

Remaining Term At Securitization 74,003 113.3 24.95 1 360

Securitzation DSCR (NOI) 32,684 1.857 2.101 0.190 136

Securitization DSCR (NCF) 69,502 1.634 1.717 0.190 136

Securitization LTV 74,104 67.30 13.35 0.300 120.5

Securitization Occupancy 69,930 93.53 8.858 0.730 186.4

Cutoff Balance (Milions of USD) 74,837 12.78 26.71 0.00362 1,500

Deed of Trust (Y=1) 72,975 0.557 0.497 0 1

Distressed 75,016 0.150 0.357 0 1

Interest Only (Y=1) 75,016 0.116 0.320 0 1

Panel C: Loan-level variables by CMBS closing year

Cutoff
. Balance  Note Rate At Remaining Term Securitizaton ~ Securitzation ~ Securitizaton  Securitization  Interest Only  Deed of .
ClosingYear o A I Distressed
(Milions of ~ Securitization At Securitizaton DSCR (NCF) DSCR (NOI) LTV Occupancy (Y=1) Trust (Y=1)
USD)

2000 6.17 8.35 117.43 1.36 1.53 67.23 95.88 0.02 0.55 0.16
2001 7.07 7.77 112.98 1.4 1.42 68.59 96.21 0.02 0.59 0.16
2002 8.06 7.14 114.98 1.62 2.07 66.55 95.85 0.02 0.58 0.12
2003 9.48 591 114.57 1.96 2.28 66.28 95.36 0.05 0.56 0.09
2004 11.88 5.69 112.73 1.8 2.27 67.34 94.43 0.08 0.56 0.13
2005 12.57 5.48 114.45 1.71 2.13 66.93 93.55 0.12 0.56 0.17
2006 13.72 5.94 114.5 1.53 1.87 68.09 92.86 0.14 0.56 0.22
2007 16.02 5.95 111.8 14 1.63 69.31 93.19 0.29 0.56 0.24
2008 11.24 6.37 109.7 1.35 1.72 67.62 91.35 0.17 0.55 0.23
2010 19.61 5.7 104.05 1.55 1.81 65.35 93.75 0.06 0.58 0.01
2011 20.97 5.5 100.59 1.55 1.67 66.46 92.28 0.06 0.59 0.02
2012 18.79 51 107.76 1.63 1.8 64.63 90.22 0.06 0.55 0.01
2013 17.43 4.75 113.06 1.9 2.08 63.55 89.97 0.07 0.51 0
2014 16.26 4.79 112.27 1.85 2.03 65.55 90.61 0.08 0.51 0
2015 14.01 4.38 114.71 1.82 1.97 65.7 91.41 0.11 0.53 0
Total 12.78 5.98 113.27 1.63 1.86 67.3 93.53 0.12 0.56 0.15

Panel D: Risk retention measures

mean std. dev. minimum maximum

% B-piece sold within 1 year
% B-piece sold (total)

Roling average of % B-piece sold within 1 year
Roling average of % B-piece sold (total)

% deal value retained at 1 year

% deal value retained as of 6/15

Dollar exposure retained at 1 year (USD, Milions)
Dollar exposure retained as of 6/15 (USD, Milions)

539
539
530
530
539
539
539
539

20.31
39.10
20.93
39.55

4.46

3.51
60.03
48.17

32.22
38.72
24.53
34.93

2.65

2.75
33.04
36.39

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.0C
100.0C
100.0C
100.0C
10.50
9.00
159.41
159.41
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Table 2. Deallevel distress rates and losseverities.

Panel A presents dekvel distress rates. Distress rates are calculated as the average of the sum
of the percentage of loans in each pool that are 60 days late, 90 days late, in foreclosure, or real
estate owned (REO). Panel B presents-tza@l cumulative bond losses. Vintage year is the
closing year of the deal, and seasoning is the number of years elapsed since the closing date.
Averages are calculated by taking monthly observation that is closest to N years from closing
date. If thabbservation is more than 3 months (93 days) from the closing distait included

in the average, and samples may change across seasoningatasource: Trepp, LLC.

Panel A: Percentage of 60+, 90+, Foreclosed, and REO loans (equally weighted means)

Seasoning
Vintage 1 2 3 4 5 6 7 8 9 10

2000 252% 570% 23.47%
2001 1.04% 2.56% 4.60% 29.73%
2002 1.25% 1.84% 3.30% 3.86% 27.31%
2003 0.78% 1.60% 2.73% 267% 2.67% 19.19%
2004 1.27% 2.03% 3.84% 6.22% 4.69% 3.29% 18.12%
2005 0.89% 233% 586% 6.33% 6.28% 536% 4.60% 19.04%
2006 1.01% 3.38% 7.80% 8.86% 10.00% 8.50% 6.35% 6.20%

2007 1.18% 3.04% 9.38% 11.34% 10.30% 11.28% 9.72%  8.56%
2008 3.32% 10.36% 10.01% 9.15% 9.31% 7.46% 7.57%

Panel B: Total cumulative bond losses (equally weighted means)

Seasoning
Vintage 1 2 3 4 5 6 7 8 9 10

2000 1.26% 1.35% 1.85%
2001 0.70% 0.93% 143% 2.57%
2002 0.64% 0.66% 1.11% 1.73% 2.33%
2003 0.16% 0.17% 0.46% 0.95% 1.32% 1.77%
2004 0.09% 0.13% 0.42% 0.90% 1.43% 2.07% 2.45%
2005 0.01% 0.06% 0.44% 1.35% 2.06% 2.86% 3.66% 3.99%
2006 0.03% 0.05% 0.40% 1.44% 2.52% 4.05% 5.49% 5.73%

2007 0.00% 0.01% 0.22% 1.20% 2.68% 3.62% 4.99% 5.72%
2008 0.00% 0.11% 1.03% 2.13% 3.31% 556% 6.18%
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Table 3. Multivariate analysis of CDO sale activity

This table reports theutput of four regressions using the sample of deals issued during the yea0@800The dependent
variable is the amount of thefldece sold into CDOs within one year after the initial deal closing date (columns (1) and (2)) and
over the entire lifethe of the deal (columns (3) and (4)). BPB is a Special Servicing Firm is an indicator that is set to 1 for
special servicing firms. BPB Past Deal Count (PDC) is the total number of deals in whiclpigee Buyer has participated

prior to the current dd, with PDC x vintage interaction terms are reported beneath. Cutoff Asset Count is the number of assets
comprising the collateral pool. Top Ten Loans % is the percentage of the pool comprised by the top ten largest loans.
Log(Cutoff Balance) is the tpof the total collateral pool balance, and >piBce Buyer is an indicator that is equal to one if

there are two more Biece buyers at issue. Estimated coefficients for @@l control variables, and Seasoning Controls are
suppressed. Even numberemumns include Bpiece buyer fixed effects. All regressions include vintage year fixed effects, and
standard errors are clustered by deal.

% of B-piece Sold into CDO
Before Anniversary Lifetime
@) (2 () Q)

BPB is Special Servicing Frm ~~ -9.9160*  -29.1800  2.2015  17.5078
(0.0865)  (0.1898)  (0.7157) (0.4261)

Vintage 2001 6.0178 -12.0989  31.4947* 24.0195*
(0.6102)  (0.3215) (0.0283) (0.0961)
Vintage 2002 -10.8232  -19.7354 -24.6643 -17.1626
(0.3284)  (0.1233)  (0.1269) (0.2207)
Vintage 2003 -4.3264 -7.5740 -36.6247*  7.1578
(0.7506)  (0.5940)  (0.0377) (0.6332)
Vintage 2004 -0.9112 -14.7940 -30.0417 -1.7959
(0.9577)  (0.4167)  (0.1407) (0.9176)
Vintage 2005 -2.7040  -30.6461* -25.6284 -7.8575
(0.8709)  (0.0970) (0.1921) (0.6540)
Vintage 2006 -1.0028  -29.6172 -30.0978 -18.4550
(0.9543)  (0.1419)  (0.1470) (0.3232)
Vintage 2007 -9.0442  -43.3970* -57.6158* -50.3033**
(0.5651)  (0.0584)  (0.0036) (0.0173)
BPB Past Deal Count (PDC) -0.5413 0.3134 4.3821  2.2246
(0.6438)  (0.8638)  (0.1378) (0.4562)
PDC x Vintage 2001 1.4339 2.8948* -6.3143*  -3.9840
(0.4334)  (0.0870)  (0.0420) (0.1713)
PDC x Vintage 2002 3.0752** 2.8261* -2.0957 -0.6260
(0.0188)  (0.0621)  (0.4852) (0.8245)
PDC x Vintage 2003 1.5829 0.9901 -2.7093 -2.4305
(0.2030)  (0.5167)  (0.3662) (0.3883)
PDC x Vintage 2004 0.9739 0.5817 -3.7564 -2.2739
(0.4214)  (0.7113)  (0.2044) (0.4226)
PDC x Vintage 2005 1.6176 1.3890 -3.8143 -1.9273
(0.1771)  (0.3900)  (0.1970) (0.5019)
PDC x Vintage 2006 1.0642 0.6675 -3.8433 -1.8063
(0.3634)  (0.6801)  (0.1927) (0.5305)
PDC x Vintage 2007 1.0450 0.6621 -3.9237 -1.7420
(0.3684)  (0.6884)  (0.1836) (0.5472)
Top 10 Loans % -0.1817 -0.0143 -0.3718 -0.2270
(0.4343)  (0.9505)  (0.1075) (0.2420)
Cutoff Asset Count 0.0006 0.0244 -0.0365 0.0002
(0.9879)  (0.5324)  (0.3468) (0.9946)
Log(Cutoff Balance) 6.9316 5.5431 -6.1594 -5.1986
(0.3934)  (0.5137)  (0.4289) (0.4700)
>1 B-piece buyer 7.8381 3.6941 -7.0124 -14.2250
(0.2973)  (0.5441)  (0.4778) (0.1117)
Cutoff LTV 0.8252 0.4442 1.5318*  0.9933
(0.2802)  (0.5807)  (0.0346) (0.1387)
Cutoff DSCR (NCF) 3.9379 -2.4296 21.5037* 4.7000
(0.7317)  (0.8204)  (0.0637) (0.5760)
Cutoff BBB- Subordination -4.4370%*  -3.5770  -8.6721* -7.3975%*
(0.0436)  (0.1548)  (0.0005) (0.0016)
>2 Ratings -12.3977*  -6.4281 -5.6514 -3.2943
(0.0330) (0.3092)  (0.3780) (0.5714)
Months Seasoned (Cutoff) 0.0410 0.0811 -0.1079 -0.0266
(0.5182)  (0.1639) (0.1087) (0.5688)
Constant -166.4171 -108.8719  142.5570 122.2893

(0.3253)  (0.5481)  (0.3935) (0.4440)

Observations 362 362 362 362
R-squared 0.2880 0.4026 0.351 0.588
R-squared 0.288 0.403 0.3513  0.5885
Property Type Controls YES YES YES YES
Vintage Year Controls YES YES YES YES
BPB Dummies NO YES NO YES

Robust pval in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 4. Full sample regressions with dedével risk retention measures.

This table reports the output of twel regressions using the full sample of deals issued during the year2@®0 The
dependent variable is the cumulative realized loss on the CMBS collateral pool in Panel A, and our estimate of thetjoss sever
on the Bpiece in Panel B. The first tbe independent variables are our main measures of risk retention at theveledb of

the B-piece sold, % of total pool value retained, and total dollar exposure togiee8buyer. BPB is a Special Servicing Firm

is an indicator that is set to 1 fgpecial servicing firms. BPB Past Deal Count (PDC) is the total number of deals in which the B
piece buyer has participated prior to the current deal, with PDC x vintage intetactionoefficients suppressecutoff Asset

Count is the number of assetomprising the collateral pool. Top Ten Loans % is the percentage of the pool comprised by the
top ten largest loans. Log(Cutoff Balance) is the log of the total collateral pool balance, aipiezg Buyer is an indicator that

is equal to one if therare two more Biece buyers at issue. Estimated coefficients for {@sall control variables, and
Seasoning Controls are suppressed. Even numbered columns ingieteBuyer fixed effects. All regressions include vintage
year fixed effects, and stdard errors are clustered by deal.

Panel A Depedent Variable: Pool Losses (%)

Pool Losses
) 2 €) 4 ©) (6)
% B-piece sold within 1 year ~ 0.0057**  0.0035*
(0.0050) (0.0759)
% deal value retained at 1 year -0.0544  -0.0051
(0.2204) (0.9141)
Dollar exposure retained at 1 year -0.0034  -0.0016

(0.1311)  (0.4406)

BPB is Special Servicing Firm ~ 0.1647  0.2711  0.1450  0.2680  0.1377  0.2612
(0.2228) (0.2848) (0.2885) (0.2931) (0.3126) (0.3066)

BPB Past Deal Count (PDC)  -0.0238  -0.0062 -0.0430 -0.0028 -0.0314  -0.0059
(0.8541) (0.9662) (0.7433) (0.9845) (0.8099) (0.9678)

Top 10 Loans % 0.0086** 0.0086** 0.0086"* 0.0086** 0.0086** 0.0086*+
(0.0013) (0.0012) (0.0013) (0.0012) (0.0013) (0.0012)
Cutoff Asset Count 0.0018 00017 0.0019 0.0018 0.0019  0.0017
(0.3875) (0.4066) (0.3677) (0.3796) (0.3623) (0.3853)
Log(Cutoff Balance) 01792 -0.1972 -0.1985 -0.1882 -0.0183  -0.1179
(0.4362) (0.3849) (0.3904) (0.4106) (0.9405) (0.6205)
>1 B-piece buyer -0.3146% -0.2604 -0.3164* -0.2581 -0.3203* -0.2618
(0.0118) (0.2236) (0.0114) (0.2271) (0.0105) (0.2219)
Cutoff LTV 0.0793** 0.0783** 0.0850"* 0.0786** 0.0837** 0.0803*+
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
>2 Ratings 0.2337+* 0.2343** 0.2336"* 0.2342%* (.2338"* (.2343"+
(0.0041) (0.0040) (0.0041) (0.0041) (0.0041) (0.0040)
Constant -306.2670* -304.2419* -305.8373* -304.2805* -309.6911* -305.6884*

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

Observations 30,269 30,269 30,269 30,269 30,269 30,269
Deal Count 539 539 539 539 539 539
Property Type Controls YES YES YES YES YES YES
Seasoning Controls YES YES YES YES YES YES
BPB Dummies NO YES NO YES NO YES
R-squared (overal) 0.566 0.605 0.563 0.603 0.564 0.604

Robust pval in parentheses
* n<0.01, ** p<0.05, * p<0.1




Panel B Dependent Variable:fece Losses (%)

B-piece Losses

(€ (&) (©) 4) 5) (6)
% B-piece sold within 1 year ~ 0.0755**  0.0450*
(0.0083) (0.0943)
% deal value retained at 1 year -1.0716* -0.4316
(0.0805) (0.5088)
Dollar exposure retained at 1 year -0.0647*  -0.0409
(0.0441) (0.1119)
BPB is Special Servicing Firm 1.2404 3.8866 1.0667 3.7604 0.9122 3.6565
(0.5045) (0.1878) (0.5690) (0.2085) (0.6286) (0.2193)
BPB Past Deal Count (PDC) 1.1827 2.2665 0.8131 2.1390 1.0461 2.2005
(0.4895) (0.2610) (0.6386) (0.2869) (0.5418) (0.2726)
Top 10 Loans % 0.0664* 0.0662* 0.0666* 0.0663* 0.0665* 0.0663*
(0.0691) (0.0695) (0.0680) (0.0690) (0.0684) (0.0690)
Cutoff Asset Count 0.0593** 0.0661** 0.0600** 0.0669*** 0.0603*** 0.0667***
(0.0103) (0.0042) (0.0098) (0.0038) (0.0093) (0.0039)
Log(Cutoff Balance) 1.8128 0.2188 1.3601 0.0971 4.7986 2.1292
(0.5533) (0.9414) (0.6593) (0.9746) (0.1425) (0.4908)
>1 B-piece buyer -1.6818 -2.9061 -1.7926 -2.9382 -1.8520 -2.9923
(0.2828) (0.2524) (0.2567) (0.2477) (0.2403) (0.2422)
Cutoff LTV 0.3290 0.2849 0.4463 0.3295 0.4156 0.3439
(0.2675) (0.3282) (0.1627) (0.3002) (0.1756) (0.2571)
>2 Ratings -6.1504** -6.1518*** -6.1502*** -6.1517** -6.1485*** -6.1498***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Constant -2,627.066!-2,597.406-2,615.189{-2,591.869: -2,688.516! -2,633.921:
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Observations 30,145 30,145 30,145 30,145 30,145 30,145
Deal Count 537 537 537 537 537 537
Property Type Controls YES YES YES YES YES YES
Seasoning Controls YES YES YES YES YES YES
BPB Dummies NO YES NO YES NO YES
R-squared (overall) 0.677 0.713 0.676 0.713 0.676 0.713

Robust pval in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 5. Instrumental variable approach.

This table reports the output of our instrumental variable regressions heifigltsample of deals issued during the
years 2002015. Columns (1) and (2) present fissage results for the secosthge regression models present in
columns (3) and (4), respectively. The dependent variable in columns (1) and (2) is the ®-piabe sold within

one year. The dependent variable in the sesbage regressions in (3) and (4) is the cumulative realized loss on the
CMBS collateral pool. Other control variables are the same as in Table 4. Columns (2) and (4) ifkck B
buye fixed effects, and all regressions include vintage year fixed effects. Standard errors are clustered by deal.

1st Stage - % B-piece st 2nd Stage
within 1 year Pool Losses
1) 2 3 (4)

Roling average % B-piece sold within 1 year0.6910**  0.4540**
(0.0000)  (0.0020)

% B-piece sold within 1 year (instrumented) 0.0075 -0.0052
(0.1641)  (0.6065)
BPB is Special Servicing Firm -2.0916 -3.3566 0.1249 0.0184
(0.5950) (0.3270) (0.4160)  (0.9472)
BPB Past Deal Count (PDC) -0.7624 0.7766 -0.0023 0.0626
(0.3390) (0.5450) (0.9881)  (0.6879)
Top 10 Loans % -0.0189 -0.0173 0.0074*  0.0086***
(0.8100) (0.8200) (0.0192)  (0.0037)
Cutoff Asset Count 0.0314 0.0432 0.0029*  0.0045***
(0.3860) (0.2370) (0.0597)  (0.0011)
Log(Cutoff Balance) -0.1376 -0.1165 -0.4416*  -0.5649**
(0.9810) (0.9860) (0.0595)  (0.0106)
>1 B-piece buyer 1.0851 2.1937 -0.2523*  -0.0799
(0.5560) (0.4980) (0.0676)  (0.7415)
Cutoff LTV -0.1539 -0.1905 0.1182**  0.1184*+*
(0.7230) (0.6750) (0.0000)  (0.0000)
>2 Ratings -1.1176 -1.5473 0.0696 0.0454
(0.5740) (0.4550) (0.3995)  (0.5958)
Constant -1.3424 1.2321 -3.2336 -0.5168
(0.9910) (0.9930) (0.4913)  (0.9153)
Observations 29,724 29,724 29,724 29,724
Deal Count 530 530 530 530
R-squared 0.454 0.4737 0.5861 0.6161
Property Type Controls YES YES YES YES
Seasoning Controls YES YES YES YES
BPB Dummies NO YES NO YES

Robust pval in parentheses
** n<0.01, ** p<0.05, * p<0.1
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Table 6. Pricing regression.

This table reports the output a regression using the full sample of deals issued during the ye2045000

The dependent variable is an estimate of theB initia
minus rated bond. Control variables are as described in Table 4 and Table 5. Columns (2) and (4)-include B
piece buyer fixed effects, and all reggiesis include vintage year fixed effects with robust standard errors.

BBB- Yield Spread
€] 2 3 4)

Roling average % B-piece sold within 1 year -0.0113* -0.0316** -0.0100 -0.0300***
(0.0944) (0.0089) (0.1221) (0.0096)

BPB is Special Servicing Firm 0.3939 -1.5717  0.4193 -1.4100
(0.3245) (0.2471) (0.2901) (0.2879)

BPB Past Deal Count (PDC) -0.0771  0.1101  -0.0392  0.2163
(0.2546) (0.5493) (0.5938) (0.2936)

Top 10 Loans % 0.0056  -0.0068 0.0106  -0.0004
(0.7595) (0.6887) (0.5891) (0.9815)

Cutoff Asset Count 0.0000  -0.0006  0.0006  -0.0000
(0.9977) (0.7882) (0.8329) (0.9868)

Log(Cutoff Balance) -0.9242  -0.9474* -0.6855  -0.6562
(0.1125) (0.0885) (0.2232) (0.2343)

>1 B-piece buyer 0.6173  2.1343* 0.6582  2.1198*
(0.3056) (0.0963) (0.2729) (0.0953)

Cutoff LTV -0.0134  -0.0107 -0.0622  -0.0607
(0.6777) (0.7383) (0.1428) (0.1364)

Cutoff BBB- Subordination 0.4060**  0.4543**
(0.0428)  (0.0288)

>2 Ratings 0.0211  -0.0087 -0.0754 -0.1601
(0.9552) (0.9756) (0.8350) (0.5959)

Type 144a 1.9405* 21217  1.9207* 2.1093**
(0.0691) (0.0412) (0.0720) (0.0429)

Months Seasoned (Cutoff) -0.0042  -0.0009 -0.0039  -0.0002
(0.1363) (0.7763) (0.2116) (0.9623)

Coupon: "Other, non-fixed" -0.1769 0.0330 -0.2604  -0.0357
(0.3393) (0.8876) (0.2078) (0.8850)

Coupon: "WAC / Pass-through" 0.5091**  0.4781* 0.4123*  0.3776
(0.0070) (0.0798) (0.0247) (0.1672)

Constant 23.7657* 23.8805** 18.5928  16.2291

(0.0567) (0.0380) (0.1224) (0.1587)

Observations 396 396 396 396
R-squared 0.6916 0.7509 0.6949 0.7543
Vintage Dummies YES YES YES YES
Property Type Controls YES YES YES YES
BPB Dummies NO YES NO YES
Coupon Type All All All All

Robust pval in parentheses
** p<0.01, ** p<0.05, * p<0.1
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