Table 2.9. One-shot OLS for actual affiliation

DV=1 if the loan provider is actually affiliated with the sponsor; 0 otherwise

Model 1 Model 2 Model 3 Model 4
FICO < 620 (d) -0.0804+* -0.0527+** -0.0353*** -0.0357#%%
(-104.319) (-65.271) (-43.017) (-44.795)
620 < FICO < 680 (d) -0.0456%+* -0.0302%F* -0.021 %%+ -0.0264***
(-57.157) (-37.803) (-27.013) (-34.509)
FICO unknown (d) 0.3227%* 0.3223%+* 0.3061+* 0.3514%+*
(207.442) (213.330) (210.980) (248.425)
80 = CLTV < 100 (d) -0.0677+* -0.0537#F* -0.0443%** -0.0490%**
(-75.412) (-60.742) (-52.003) (-59.548)
100 = CLTV (d) -0.0261#F* -0.0128%F* -0.0154#** -0.0242%%%
(-22.940) (-11.436) (-14.155) (-22.988)
CLTV unknown (d) -0.2953%¢* -0.2375%F* -0.2589¢* -0.2311%k%
(-353.874) (-275.079) (-295.997) (-265.367)
ARM (d) -0.1310%+* -0.1127#% -0.1157#**
(-188.722) (-161.859) (-167.163)
Low doc (d) 0.0090%x* 0.0051#* -0.0080***
(12.132) (6.977) (-11.335)
Doc unknown (d) -0.1584%+* -0.1305%+* -0.1283%**
(-191.258) (-148.022) (-148.468)
Balloon (d) -0.2546%+* -0.2572%%*
(-279.260) (-283.650)
Balloon unknown (d) -0.1099%%* -0.0748***
(-142.308) (-98.852)
10 @d) -0.0467+F* -0.0435%+%
(-63.021) (-59.764)
IO unknown (d) -0.2683%+* -0.2301 %%
(-270.692) (-230.837)
Originated before 2004 (d) -0.297 4%
(-168.937)
Originated in 2004 (d) -0.3178%**
(-126.358)
Originated in 2005 (d) -0.2077+F*
(-308.713)
Constant 0.4934#+* 0.5706%** 0.6989F+* 0.7340%*
(619.523) (552.434) (557.639) (599.963)
Adj. R-sq 0.094 0.124 0.164 0.204
N Obs 2,190,202 2,188,736 2,188,736 2,188,736
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All coefficients are negative and significant, suggesting that loan providers partition their mortgages
into two groups depending on the ex-ante risk. Also, ex-ante less risky mortgages were transferred to
loan providers’ own securitizations while ex-ante riskier mortgages are sold to unaffiliated sponsors.
The riskier ranges of FICO and CLTYV reduce the likelihood of sponsor-loan provider affiliation
respectively by up to 8% and 6.7%. ARMs are deposited into affiliated trusts less often by 13.1%
than FRMs. Exotic payments structures such as balloon and 10 decreases affiliation by 26% and
4.7%. Additionally, the estimates of vintage fixed effects in model 4 show that loan providers make
affiliation choices more often for recently closed mortgages. Notably, lending standards have

monotonically deteriorated in the years leading up to the crisis (Demyanyk and Van Hermert, 2011).

The effects of some ex-ante risk characteristics attenuate when other attributes are added into the
model. However, they are still economically and statistically significant even in model 4.
Interestingly, the adjusted R-squared is substantially larger when I use actual affiliation than when 1

use reported affiliation. For example, the adjusted R-squared for full model increases from 0.032 in

Table 2.8 to 0.204 in Table 2.9.

2.5.1.3 Estimation of affiliation determination based on control function approach
Calculation of the affiliation between loan provider and sponsor depends crucially on whether the

identity of loan provider is available or not. This means there could be another layer of choice
associated with sponsors’ disclosure of loan provider as well as the choice of affiliation made by loan

providers. Therefore, I divide the problem into two parts:

1) D*=BX+TZ +¢

QA=1X+u

Equation 1 is the selection equation which models mortgages’ selection into the group whose loan

providers are disclosed by sponsors. The dependent variable D* in equation 1 is sponsot’s utility-
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maximizing propensity of disclosing loan providers, or latent index of disclosure whose observable
counterpart D = 1if D* > 0 and D = 0 otherwise. X is a vector of ex-ante default risk factors
including the dummies for FICO, LTV, ARM, lien, and documentation. Z is a vector of variables
excluded from equation 2. Z contains the number of loans in the deal, the indicator of whether the
sponsor acquires mortgages from a single loan provider, and the quarterly deal vintages. These three
variables are expected to affect the disclosure but do not otherwise directly affect the affiliation. The
cost of tracking loan providers will be lower for the pools with a smaller number of mortgages. If
the sponsor acquires a group of loans from a single provider, then there will be no need for
additional disclosure at the loan level since the identity of the single loan provider should be
available from the prospectus supplements or from the trust name. Disclosure choices are expected
to vary with deal securitization dates as shown in Figure 6 where the disclosure rate has increased

during the years leading up to the crisis.

Equation 2 is the equation of interest which illustrates how loan providers make affiliation choices.
The dependent variable A equals one if the identity of a loan provider reported in
ORIGINATORNAME is affiliated with the sponsor, and zero otherwise. Importantly, 4 is
“incidentally truncated” (Greene, 1990) in that it is observed only when the sponsor decides to
disclose the loan provider. Sponsors may exploit their own reputational capital by reporting
themselves as the originators for observably riskier mortgages as shown in section 2.5.1, which leads
to affiliated mortgages having ex-ante riskier characteristics. In other words, equation 2 cannot be

identified on its own because the non-zero correlation between U and €.

The system of equations 1 and 2 are often called Type II Tobit model (Amemiya, 1985). Wooldridge

(2010) discuss the estimation of this model based on the following assumptions:

a) (X,Z, D) are always observed, while 4 is observed only when D = 1,
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b) (g, u) is independent of (X, Z) with zero mean,
c)e~N(0,1), and
d) u is a linear projection of &

Following the two-step procedure developed by Heckman (1979) and Lee (1982), I use a function
that controls for selection bias, which is also called “Inverse Mills ratio” or “control function”. This
control function represents the component of U associated with selective disclosure in equation 1
which arguably causes the omitted variable problem in equation 2, and thus is the source of selection
bias (Heckman, 1979). I estimate the control function based on equation 1 using all the mortgages

securitized in 2006, which is embedded into equation 2.”'

Table 2.10 presents the marginal effects estimates for equations 1 and 2. I use Heckprob procedure
in Stata because the dependent variable in the outcome equation is binary. The correlation between
two residual terms from selection and outcome equations is estimated to be 0.297 with standard
errors of 0.005. This statistical significance of correlation estimate means there does exist the sample
selection problem. The positive value of correlation estimate implies the existence of some

unobserved factor which moves disclosure and affiliation in the same direction.

Column 1 corresponds to probit regression of sponsors’ disclosure choices upon ex-ante risk
characteristics in equation 1. The selection equation results in Column 1 provides evidence that
sponsors do disclose the identity of loan providers more often for ex-ante riskier mortgages,
consistent with the notion that sponsors are pushed to provide information about loan provider

identity for mortgages with worse underwriting characteristics.

*1'This procedure is often called “Heckit” after Heckman (1976).
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Table 2.10. Two-stage control function estimation

(1) Disclosure (2) Affiliation
FICO < 620 (d) 0.0185%** -0.0005
(12.662) (-0.301)
620 < FICO < 680 (d) 0.0064*** -0.0059%+*
(5.125) (-4.067)
FICO unknown (d) -0.1848*** -0.0708%**
(-155.157) (-30.048)
80 < LTV < 100 (d) 0.0276*+* -0.0037**
(22.818) (-2.575)
100 < LTV (d) 0.0750%* -0.0191%¢*
(31.787) (-8.444)
LTV unknown (d) 0.0982%*x* 0.0019
(21.661) (0.438)
ARM (d) 0.0607#** 0.0080**
(49.879) (5.207)
2nd lien (d) 0.0790%x* -0.0001
(41.491) (-0.052)
Lien unknown (d) -0.2098*** -0.0728%**
(-242.518) (-27.331)
Low doc (d) -0.0100%F* -0.0048%+*
(-7.734) (-3.044)
Doc unknown (d) 0.0263*** -0.0143%**
(16.064) (-8.088)
Number of loans in the pool -0.00007%**
(-39.448)
Provided by a single LP (d) -0.0830%**
(-74.790)
Securitized in 2006 Q1 (d) -0.1956%**
(-197.737)
Securitized in 2006 Q2 (d) -0.2014%¢*
(-197.510)
Securitized in 2006 Q3 (d) -0.0450%%*
(-38.902)
N Obs 478,032 104,087
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According to the results in section 6.1., sponsors may take advantage of the brand value of their
originating arms to securitize those suspicious-looking loans. Disclosure is more likely for the
mortgages with FICO less than 620 by 1.85% compared to those with FICO higher than 680.
Increase in LTV ratio from the lowest group under 80 to the highest group above 100 is associated
with more frequent disclosure by 7.5%. Disclosure rate is also higher for mortgages with adjustable
rate and second lien than for their less risky counterpart by 6 to 8%. The relation between the
number of loans in the pool and the disclosure incidence is not economically significant, however
the disclosure rate is lower for the single loan-provider deals than for the others by 8.3%. The timing
of securitization and disclosure also significantly affects sponsors’ disclosure choices. Disclosure
frequency decreases by 4% to 20% when the pool of mortgages were securitized in the quarters

earlier than the 4Q 2006.

Column 2 in Table 2.10 shows the marginal effects estimates of ex-ante risk characteristics upon
affiliation choices made by the loan providers. Affiliation is more likely for the mortgages with ex-
ante riskier characteristics, which contrasts with the results from the naive approach without
consideration of selection bias in section 2.5.1.1, and consistent with the results based on sample
reconstruction in section 2.5.1.2. The likelihood of reported affiliation is the lowest for the
intermediate level of FICO scores, and the change in LTV from the least risky to the most risky

range reduces the reported affiliation by 1.9%.

2.5.2. Affiliation and ex-post default risk
I now examine how the post-securitization loan performance is associated with whether or not the

loan provider is affiliated with the sponsor. This empirical relation is important to examine whether

loan providers channel ex-post less risky mortgages for their own securitizations.
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2.5.2.1. Estimation of affiliation effects on loan performance without consideration of

selective disclosure
Researchers may naively use ORIGINATORNAME variable in BBx to identify loan providers and

their affiliation with the sponsors. Alternatively, I calculate affiliation using the algorithm presented
in section 2.4. To investigate the possibility of bias arising from naively using loan-level disclosure of
loan providers, or ORIGINATORNAME in BBx, I illustrate how the correlation between the post-
securitization loan performance and the sponsor-loan provider affiliation varies depending on
different methods of identifying affiliations. Figure 2.9 shows what happens if the naive measure of

affiliation is used.
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Figure 2.9. Cumulative serious delinquency rate over the life of mortgage by disclosed affiliation

I define a mortgage’s originator and sponsor as being “disclosed to be affiliated” if the originator
identity is not missing in the loan-level BBx and the originator is reported to be the sponsor’s
subsidiary, parent, or the sponsor itself. A mortgage is considered to be seriously delinquent if it falls

into 60 days in arrears or worse status. Mortgages become seriously delinquent the most often when
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their originators are reported to be affiliated with the sponsor. Given the naive metric of affiliation,
mortgages perform the best when their originator identity information is missing in the trustee data.
If I rely on the reported affiliation, the loan-provider and sponsor affiliation seems to increase the
likelihood of mortgage distress.
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Figure 2.10. Cumulative serious delinquency rate over the life of mortgage for TBW securitizations

For a robustness check, I use the sample of mortgages securitized by TBW in 2006 that shows the
most dramatic differences in reporting ORIGINATORNAME in BBx across different deals. I
include mortgages in TBW 2006-4 and 6 for which TBW reported itself as the originator in BBx,
and those in TBW 2006-5 for which TBW reported one of 1,104 brokers and correspondents as the
originator. Hence, the loan provider and the sponsor are measured to be affiliated for TBW 2006-4
and 6 while it appears to be zero affiliation for the mortgages in TBW 2006-5. Figure 2.10 confirms
the positive correlation between affiliation and the likelihood of defaults by showing that the

mortgage performance is significantly worse at 5% level from 8th to 28th month from origination
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when originators and sponsors are reported to be affiliated than when they are reported to have no

affiliation.

2.5.2.2. Estimation of affiliation effects on loan performance based on sample reconstruction
The positive correlation between affiliation and mortgage failure, however, is not consistent with the

findings of Demiroglu and James (2012) and Titman and Tsyplakov (2010) that affiliation decreases
defaults. Thus, I conduct the same examination using actual affiliation based on the true identity of
loan providers derived from the algorithm in section 2.4. Figure 2.11 presents the expected pattern
seen in previous studies where the mortgages whose loan providers and sponsors are affiliated

perform better than unaffiliated loans.
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Figure 2.11. Cumulative serious delinquency rate over the life of mortgage by actual affiliation

The estimated relation between post-securitization mortgage performance and sponsor-loan
provider affiliation varies depending on the measure of affiliation. This suggests that if I rely only on
the loan provider identity available from loan-level trustee data for the construction of affiliation

status, I may obtain biased results. There could be two reasons for the positive correlation between
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reported affiliation and the likelihood of defaults. First, MBS investors may demand more
information regarding originator identity for riskier loans, leading to better performance of
undisclosed loans than disclosed loans. Second, sponsors may exploit their reputational capital to
form and sell MBS backed by the riskiest loans. According to a related lawsuit brought against
E*Trade, the company allegedly concealed from investors that it “purchased loans from troubled
subprime lenders such as National City, GMAC, Countrywide, Opteum, Inc. and Fremont General
— who had become notorious for poor underwriting standards, illegal practices, government

investigations, delinquencies, and the mortgage crisis.”

2.5.2.3. Estimation of loan providers’ sponsoring ability on loan performance
Underperformance of unaffiliated mortgages can be interpreted in two ways. First, loan providers as

the originators may screen loan applicants more diligently for the mortgages they use to feed their
own securitizations. Second, loan providers may cherry-pick less risky mortgages for their own
securitization. According to Demiroglu and James (D & J, 2012), these two competing hypotheses
are testable by examining the relation between loan providers’ sponsoring ability and loan
performance. Loan providers with no capacity of securitization are not incentivized to cherry-pick
good mortgages because they do not have their own shelves to feed. Hence, those loan providers
always randomly pass through mortgages to unaffiliated sponsors. If the mortgages from loan
providers with their own shelves are as safe as the mortgages from loan providers with no shelves, it

is possible to argue that the former do not sell “lemons” to unaffiliated sponsors.

D & J argue lax screening for unaffiliated mortgages because they find loan performance is not
affected by loan providers’ ability to securitize. However, they dropped all mortgages whose risk
factors are missing from their sample. The inclusion of those dropped mortgages makes a

substantial difference in the estimated effects of loan providers’ sponsoring ability.
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Table 2.11. The effects of sponsoring ability on loan performance

(1) Demiroglu and James (2) This paper

Loan provider affiliated with sponsor (d) 0.780%** 0.864***
(-13.08) (-3.14)

Loan provider cannot sponsor (d) 0.977 2.083%+*
(-0.75) (9.85)

Missing indicators included N Y

Risk factors controlled Y Y

House price index controlled Y Y

Loan vintage controlled Y Y

N 373,871 2006,67952

Table 2.11 presents the estimates of odds ratio from the logit regression of loan performance. The
effects of affiliation and sponsoring ability estimated by D & ] are presented in column (1). In
column (2), I replicate D & J’s model with the sample of mortgages in BBx. Missing indicators for a
variety of risk factors and loan attributes are included in model (2) while D & J dropped all the
mortgages with missing attributes in model (1). The effects of affiliation are qualitatively similar
between (1) and (2). However, as shown in (2), mortgages from the loan providers with no shelves
such as brokers default significantly more often than those from the loan providers who can
securitize.” Significantly positive effects of sponsoring ability on mortgage performance suggests

that loan providers may not randomly pass through mortgages to unaffiliated sponsors.

*2 Although I retain all the mortgages whose variables are missing, the size of my sample for model (2) is still
smaller than D & J’s. This is because my sample consists only of 7 series (BOAA, BALTA, CWALT,
DBALT, JPALT, NCAMT, and WMALT) presented as examples in D & J's table 1. This positive association
between loan providet’s sponsoring ability and the likelihood of default is robust for the entire sample of
mortgages securitized in 2006.

*3This is not surprising given Jiang, Nelson, and Vytlacil’s (2010) results that brokered mortgages are
associated with “borrower information falsification.”
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2.6 Conclusion
This paper sheds light on the potential bias in the analysis of how loan providers divide their

mortgages between their own securitizations and unaffiliated sponsors. Through detailed
examination of current practices of disclosing loan providers in prospectus supplements and in a
large loan-level dataset, I show that naive use of reported loan provider identity could lead to
substantial measurement errors and selection bias. Without proper consideration of these data and
econometric issues, the loan providers spuriously seem to in-house securitize ex-ante risker
mortgages selling less risky loans to unaffiliated securitizers. I suggest two methods to effectively
address these issues. First, the loan provider identity in loan-level dataset can be recalculated based
on several pieces of information available from prospectus supplements. After the missing or
incorrect identities are recovered, it is possible to identify true affiliation between loan providers and
sponsors. Second, the problem can be divided into two parts: 1) the selective disclosure of loan
providers by the sponsors; and 2) the affiliation choices made by the loan providers. These two
approaches show that loan providers cherry-pick ex-ante less risky mortgages for their own

secuirtizations.
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CHAPTER 3. WHY DO SPONSORS CARE ABOUT
PERFORMANCE OF MORTGAGES THEY SECURITIZE:
EVIDENCE FROM THE SPONSOR-SERVICER EFFECTS UPON
MILD DELINQUENCIES

3.1 Introduction
In private mortgage securitizations, the sponsor is a non-agency financial institution that sells a pool

of mortgages it originated or purchased to the issuer of securities backed by those underlying
mortgages.” The sponsor is a pivotal player in the securitization process in that its affiliations with
other institutions have attracted attention from regulators and investors. Regulation AB (Reg AB),
adopted by the U.S. Securities and Exchange Commission (SEC) in 2004, requires disclosure of
whether and how the sponsor is affiliated with its material transaction parties including servicers and

originators of at least 10% of the mortgage pool.”

Among others, Demiroglu and James (2012) and Titman and Tsyplakov (2010) show a significantly
positive correlation between the sponsor-originator affiliation and the post-securitization
performance of mortgages.” The argument that the credit quality of mortgages varies with sponsor
affiliations is based on the assumption that sponsors have “skin in the game,” or that sponsors’
profits are affected by the performance of securitized mortgages. At first glance, this is puzzling
because it is investors in MBS, not the originator nor the sponsor, who are the ultimate bearers of

risk.

There are two possible reasons why sponsors care about the quality of mortgages they already sold

off in the form of MBS. The first explanation relates to the capital structure of trusts, or the entity

5 See the overview provided on p. 1508 of 33-8518FR.

5 See “Affiliations and Certain Relationships and Related Transactions,” p.1550 of 33-8518FR.

56 Demiroglu and James (2012) argue the affiliation between the sponsor and the originator encourages more
stringent screening of loan applicants. Titman and Tsyplakov (2010) argue that originators cherry-pick less
risky mortgages for their own securitizations.
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that issues MBS. DeMarzo (2005) developed a theoretical model that showed “tranching” of an asset
pool into senior, mezzanine, and residual tranches may lead to optimal securitization. Dermiroglu
and James (2012) document that sponsors are exposed to default risk even after MBS issuance and
sale because they often hold the bonds backed by the residual tranche. Indeed, the initial owner of
the residual certificates, or securities backed by residual tranches, is stated to be the sponsor in
prospectus supplements for some deals such as SAMI, SACO, and BALTA sponsored by Bear
Stearns, ACE, and DBALT sponsored by Deutsche bank, to name a few. However, residual
certificates are also sold to third-party investors as documented in Figure 3.1 for the prospectus

supplement of ARSI 2006-M1 sponsored by Ameriquest.

The Class CE. Class P and Residual Certificates.
which are being issued simultaneously with the
Offered Certificates, are not offered by this
prospectus supplement. Such certificates may be
delivered to the Seller as partial consideration for the
Mortgage Loans or alternatively. the Depositor may
sell all or a portion of such certificates to one or more
third-party investors in one or more private
transactions.

Figure 3.1. Excerpt from “The Certificates” in the prospectus supplement for ARSI 2006-M1

The second source of “skin in the game” for the sponsors is their reputation.”” Given the
information asymmetry that exists between sponsors and MBS investors about the credit quality of
collateralized mortgages (Ashcraft and Schuermann, 2008), it is necessary for sponsors to maintain

their reputations in order to sell bonds at a fair market price in the long term.”® Poor performance of

57 Titman and Tsyplakov (2010) argue that distressed originators do not carefully underwrite mortgages to
earn short-term revenue in exchange for their reputation.

5 This is consistent with the theories developed by Klein and Leffler (1981), Shapiro (1983), and Allen (1984)
that sellers whose product quality is unknown to buyers seek for long-term benefits from favorable reputation
rather than exploiting their reputation to sell low-quality goods at higher price.

78



mortgages may erode subordinate tranches damaging sponsors’ reputations and future profits. Thus,

it is natural for sponsors to be concerned about performance of mortgages even after securitizations.

There are multiple strategies for sponsors to isolate MBS investors from loss and maintain their
reputations. For example, sponsors may provide implicit recourse to investors (Calomiris and
Mason, 2004)™. If the sponsor is also servicing the mortgages it securitized, then it may provide

better quality of servicing as shown in this paper.

I empirically address the question of why sponsors care about the performance of mortgages they
have already sold in the form of MBS. To my best knowledge, this is the first paper that explores the

2 <C

sources of sponsors’ “skin in the game.” Using a large, unique dataset constructed with BBx,
ABSnet, prospectus supplements for securitized RMBS deals, and electronic government archives, 1
show that a substantial portion of mortgages move back and forth between being current and 60
days in arrears, without ever reaching foreclosure and liquidation. In this paper, mortgages are
defined to be in mild delinquency (MDQ)) if a mortgage repeatedly has the status of 30 to 60 days in
arrears, but never reaches a more serious state of delinquency. MDQ) is arguably a better measure for
servicing quality than other performance measures such as serious delinquency, default, or
foreclosure which could be determined by a variety of factors other than servicing quality.”’ T show
that mortgages experience MDQ) less often when a sponsor “takes care” of mortgages as the
primary servicer than when mortgages are serviced by institutions unaffiliated with the sponsor.

More importantly, this affiliation effect upon MDQ becomes stronger after the most junior tranche

has dried up. These results imply that sponsors provide better servicing than external servicers do,

9 According to Calomiris and Mason (2004), in the context of credit card securitization, regulatory capital
arbitrage through implicit recourse may be socially beneficial for the purposes of reputation, signaling, and
efficient risk allocation.

80T discuss MDQ in detail in section 3.2.
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particularly after their subordinate tranches and reputation begin to suffer damage, which strongly

> <c

supports the reputation approach to sponsors’ “skin in the game.”

I structure the rest of the paper as follows. The following section discusses MDQ) in greater detail.
Section 3.3 explains how my dataset is compiled from sources including BBx, ABSnet, and
electronic government archives. Section 3.4 presents the estimates for the relation between sponsor-
servicer affiliation and MDQ), and the evolution of these affiliation effects around the date when the
residual tranche has dried up based on hazard and linear approaches. Finally, section 3.5 concludes.
3.2 Mild delinquencies as the measure for servicing quality

Default management is the most important task of servicers. MBS investors can directly benefit
from proper servicing regardless of how severe the delinquency has become (Mason, 2009). The
degree to which servicing quality affects returns to investors, however, could vary with different
mortgage failure types. Serious delinquency is expected to have lower correlation with servicing
quality than MDQ) because it is driven more by variation in the mortgagor’s ability to repay than the
servicet’s due diligence. Moody’s (2003) documents the importance of “distinction between the

quality of the mortgage loans and the quality of servicer.”"'

Alternatively, foreclosure and modification are noisier measures of servicing quality because they are
influenced by many factors including regional variation in foreclosure procedures and regulations®;
credit quality of the mortgages; servicer or lender’s willingness and ability to renegotiate; government
subsidies for modification, etc. Moreover, I cannot always interpret fewer foreclosure and more

modifications to be directly connected with high quality servicing because loss mitigation is often

%1 See Residential Mortgage Servicer Quality (“SQ”) Ratings in EMEA: Moody’s Methodology (2003).
82 See Ghent and Kudlyak (2011). See http://www.realtytrac.com/real-estate-guides/foreclosure-laws/ for
the variation in foreclosure laws and procedures.
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possible with prompt foreclosures, and modification can also be used as a means of predatory

servicing (Mason, 2007).

If a mortgagor is one or two months behind the payment schedule, three interpretations are
possible: 1) mistakes on the part of borrower; 2) a prelude to default; and 3) the result of poor or
predatory servicing. To correctly identify MDQ) as a result of poor or predatory servicing, I exclude
one-time 30 days in delinquency (borrower’s innocent mistakes) and 30 to 60 days delinquencies

followed by 90+ days in arrears (a prelude to default).

I argue one cause of MDQ) is poor servicing. It is notable that mortgagors often repeatedly fall into
MDQ within a relatively short time frame. They also stay in MDQ for an extended period of time
without rolling into serious delinquency. This means payments are continuously made, but the
borrower remains just one or two months behind. If servicers adequately manage MDQ), then
mortgagors should be able to quickly catch up with their payment schedule. As documented in
Moody’s (2003), however, “in order to manage arrears effectively, a servicer must establish contact
with the borrower and determine the cause of the arrears,” which is costly to do. Servicers are
compensated with a fixed fee as a percentage of outstanding mortgage pool, hence the amount of
their servicing effort is not expected to vary with the occurrence of MDQ) if all other conditions are
held constant. However, if the servicer is also the sponsor who has a vested interest in mortgage
performance, then the servicer has the incentive to expend its resources for telephone calls, mailings,

and incurrence of legal and administrative costs to attempts to cure the MDQ.

Another reason for MDQ) could be predatory servicing. MD(Q may be an opportunity for servicers

to earn late fee (as high as 5% of monthly payments) ® in addition to servicing income which

8 See Herkenhoff and Ohanian (2012).
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typically accounts for 12.5 to 50 basis points of remaining principal balance®. Servicers are required
to make payments on behalf of delinquent borrowers out of their own pockets to MBS holders.
Hence, if the servicers can cheaply fund the interest expenses accruing on the monthly payments

they make for delinquent borrowers, then servicers may push healthy borrowers into delinquencies.

There is a body of testimonial, anecdotal and indirect evidence for fraudulent and predatory
servicing practices. Thompson testified “For many subprime servicers, late fees alone constitute a
significant fraction of their total income and profit...Servicers thus have an incentive to push
homeowners into late payments and keep them there” in front of the U.S. Senate Committee.”
Servicers may take advantage of mortgagors’ inability to prove the exact date of payment, charging
late fees even when mortgagors are not behind the payment schedules (U.S. General Accounting
Office [GAO] 1989). For example, FTB Mortgage Services misapplied the payments from
borrowers, collecting unwarranted late fees and ignoring contact from borrowers’ attorneys.5 Some
servicers claimed that borrowers missed payments even before the end of the allowed grace period
(Brennan 1998). Several servicers sent inaccurate monthly payment demands to charge late fees
(Isaac 2001). Additional fees for default management are another plausible motivation for servicers
to cause MDQ. According to Renuart (2003), MDQ is a good excuse for servicers to charge fees for
property inspections and appraisals regardless of whether or not those services are actually
necessary. Servicers can usually keep all the fees generated from MDQ. Revenue from extra fees is

typically large enough to cover the operating costs of servicers (Cornwell 2004).” The potential

84 See Mason (2007).

 Diane E. Thompson, a counsel of National Consumer Law Center, testified before the U.S. Senate
Committee on Banking, Housing, and Urban Affairs on ‘“Preserving Homeownership: Progress Needed to
Prevent Foreclosures” on July 19, 2009. Her other testimonial on “Problems in Mortgage Servicing From
Modification to Foreclosure” on November 16, 2010 also illustrates how servicers can profit from late fees.

% Ronemus vs. FIB Mortgage Services, 201 B.R. 458 (1996)

6 For example, Ocwen Financial Corporation earned $46 million as late fees, accounting for about 18% of
Ocwen’s servicing income in 2008. Countrywide charged and earned $285 million as late fees in 2006. Although

82



effects of predatory servicing may be non-negligible because mortgage terms are typically so
complicated that borrowers may not be able to figure out whether fees are legitimately charged

(Medine 2000).

I hypothesize that servicing quality increases when the sponsor itself handles mortgages as the
primary servicer. For the purpose of empirical tests, mortgage performance can be a measure which
represents the quality of servicing.” I classify mortgage performance into three categories. First,
serious delinquency refers to 90 or more days in arrears followed by foreclosure. Second, foreclosure
and modification are the actions taken by servicers for distressed mortgages. Third measure is
MDQ), or 30 to 60 days in arrears which is the relevant measure for this paper.

3.3 Data

This paper employs a unique dataset constructed with three different sources. BBx provides
information on individual mortgages. Deal-level information is available from ABSnet. I also

obtained macro-economic variables from electronic archives of government agencies.

3.3.1 BBx
The main data source is BBx compiled by Blackbox Logic, LLC.” BBx provides detailed

information on mortgages securitized by private institutions other than government sponsored
entities (GSEs) such as Fannie Mae and Freddie Mac. BBx consists of three files: two loan-level

datasets including loan tapes (CHARs) and remittance data (PERIODICs), and one deal-level data

a single inspection brings only $15, large servicers such as Wells Fargo with 7.7 million mortgages can earn up
to $115 million through inspections (Thompson 2010).

68 A servicer can handle mortgages it securitized as the sponsor. The same institution may also handle
mortgages for unaffiliated sponsors as the external servicer. The quality of servicing is expected to be
different between these internally and externally serviced mortgages. Hence, the “Servicer quality ratings”
issued by Moody’s cannot be used in my analysis because it cannot capture the variation in servicing quality
within the institution. See “Moody’s Rating Symbols & Definitions” at

https://www.moodys.com/sites /products/AboutMoodysRatings Attachments /MoodysRatingsSymbolsand%
20Definitions.pdf
 See Mason, Imerman, and Lee (2014), and Mason and Lee (2014) for detailed information about BBx data.
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(DEALs). I use CHARSs to retrieve the names of primary servicers to construct my key indicator

variable of whether a mortgage’s servicer is affiliated with the sponsor who securitizes it.

I hypothesize that the servicing quality increases when the sponsor and the servicer are affiliated,
which reduces MDQ. However, MDQ) is also associated with negative credit events on the part of
mortgagors. Hence, it is important to estimate the effects of servicer-sponsor affiliation controlling
for various factors that capture the credit quality of mortgages. CHARS also provides underwriting
characteristics such as a mortgagor’s FICO score, loan-to-value ratio, interest rate type, lien type,

credit category, and origination date.

The first risk measure is the Fair Isaac Corporation (FICO) credit score designed to rank individuals
based on their financial history. FICO in BBx ranges from 350 to 800 in proportion to the
probability of timely repayment. Loan-to-value ratio (LTV) is the ratio of original loan amount and
the appraisal value of the property. LTV is an important risk factor which represents how much
equity borrowers hold against the mortgage debt amount, and thus how likely lenders are to absorb
losses in the event of foreclosure. There may exist more than one loan or lien against the same
property. Second lien mortgages are riskier because the second lien lenders will only get paid after

the first mortgages are satisfied in event of foreclosure.

Interest rate type is also informative in estimating default risk. Borrowers with adjustable rate
mortgages (ARMs) are exposed to higher risk in that they need to make significantly more monthly
payments over the life of mortgages than the fixed rate mortgages (FRMs). Exotic features such as

interest only (I0) and negative amortization are more conspicuous among ARMs.” Issuers of MBS

™ The portions of interest only and negative amortization mortgages are respectively 28.1% and 18.2% of
ARMs while they account for only 11.6% and 2.7% among FRMs.

84



designate credit categories for the collateralized mortgages as prime, alt-a, and subprime, which are

also added into the model to control for negative credit events which are not driven by servicers.

To construct MDQ), I need to measure the evolution of mortgage performance over time.
Specifically, I use a data field in PERIODICS called MBADELINQUENCYSTATUS, or the
delinquency status defined by Mortgage Bankers Association (MBA). MBADELINQUENCY
STATUS is a set of codes which illustrates the location of the loan in its performance curve.
Mortgagors are defined to be in MDQ) if they stay in 30 to 60 days in arrears after they miss their

payments for the first time, however if they never fall into worse status.”
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Figure 3.2. The portion of the MDQ across time

I am interested in the situation where a mortgagor repeatedly fails to catch up with their payment

schedules due to poor or predatory servicing, not because of negative credit events against

" The values of MBADELINQUENCYSTATUS include “C”, “3”, “6”, and “9”, respectively indicating
current payment, 30, 60, and 90+ days in arrears. In terms of BBx, a mortgage is defined to be in MDQ if its
MBADELINQUENCYSTATUS changes between “3” and “6” back and forth after it had “3” for the first
time, and never falling into “9” or worse. According to MBA’s convention, a borrower is 30-day delinquent if
she doesn’t repay until one day before the next due date.
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borrowers. Hence, first failure of payment and serious delinquency followed by foreclosure are not

counted as MDQ.

Figure 3.2 exhibits the portions of two mortgage groups in mild delinquency (MDQ)) and serious
delinquency (SDQ) across time from Jan 2004 to Dec 2010. A mortgage is serious delinquent if the
borrower fell into 90 days in arrears or worse status. Both groups accounted for around 5% of the
population with the MDQ cohort slightly larger than the SDQ one during the years leading up to
the crisis. However, the portion of SDQ group dramatically increased up to 28% as the crisis

deepened.

3.3.2 ABSnet
I use ABSnet for deal-level information which is not available in BBx. The key variable in the

analysis is the affiliation between the primary servicer and the sponsor. I obtain the identity of
sponsors from prospectus supplements (forms 424B2, 424B3, and 424B5) of MBS trusts which are
downloadable in the section of legal reports in ABSnet.”” Notably, the sponsor may take over the
servicing rights for some of the mortgages it acquires from multiple loan providers, or the sponsor
sometimes retains its servicing rights for the mortgages it closed as the originator. Therefore, there

may be both internal and external servicers concurrently within a deal.

Another key variable in the analysis of how the affiliation effects varies depending on whether a
sponsor retains financial stakes in its mortgage trust is the date when the most junior tranche dries
up. ABSnet provides the time-varying capital structure from which I can observe the dynamics of

outstanding balance for each tranche. I hand-collected the information of outstanding balance for

72 Alternatively, prospectus supplements are also available from SEC Edgar and Bloomberg terminal.
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junior tranches (X to R) over time and calculated when the balances of subordinate tranche reached

ZE€ro.

3.3.3 Macro variables
It is also important to control for changes in macroeconomic conditions in order to quantify the

effects of sponsor-servicer affiliation upon the quality of servicing, as measured by the likelihood of
MDQ. To control for time-varying influences of macroeconomic conditions upon mortgage
performance, I use two variables, unemployment rates and housing price indices. The monthly
unemployment rate at the county level comes from the U.S. Bureau of Labor Statistics. The home
price indices (HPI) are obtained from Federal Housing Finance Agency (formerly Office of Federal
Housing Enterprise Oversight HPI). This is quarterly price index at state level for single-family,
conventional mortgage transactions which conform to the guide line set by government sponsored
entities. I decide to choose FHFA-HPI instead of S&P Case-Shiller HPI because I am interested in
looking at a broad geographic area, and do not wish to limit myself to single family houses in twenty

metropolitan areas.

3.4 Empirical models and results

3.4.1 Summary statistics
This paper empirically examines how the affiliation between sponsor and servicer affects the

likelihood of mild delinquencies. Additionally, I am interested in how the affiliation effects vary
depending on the amount of financial stakes the sponsor retains in the mortgage trust. I begin the

empirical analysis with the examination of statistical characteristics for my sample.

Table 3.1 presents the number of observations for which variables are not missing and the means
for the whole sample of mortgages securitized in 2000, the group of mortgages serviced by external
servicers (institutions unaffiliated with the sponsor), and the mortgages internal servicers (the

sponsor or its affiliate) take care of.
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Table 3.1. Descriptive statistics for mortgage characteristics by affiliations

All Serviced b.y . Serviced by
external servicers internal servicers
N Mean N Mean N Mean
% internal servicers 4632938 53.86%
FICO at origination 3750912 668.26 1670560 651.45 1957578 681.19
LTV at origination 4681745 68.22 2079222 71.61 2441934 66.58
Initial interest rate 4791286 7.92 2137497 8.24 2492806 7.66
Original balance 4791108 221701.2 2136121 206589.1 2494002 238165.7
Appraisal value of the property 4009429  349127.7 1699667 304480.4 2192650 384070
% ARM 4725490 55.86% 2112143 59.77% 2452375 53.36%
% full documentation 3218813 38.54% 1409139 42.15% 1731898 35.88%
% first lien 3894538 73.40% 1743671 73.75% 2032823 73.33%
% owner occupied 4793915 77.47% 2137631 76.61% 2495299 79.83%
% single family 4735009 71.62% 2093687 74.37% 2481405 69.58%
% purchase loans 4766786  45.08% 2116468  46.59% 2489749 44.46%
% subprime 4612530 34.03% 2066675 42.31% 2422097 28.05%

Among the approximately 4.6 million mortgages sold into private securitizations in 2000, internal

servicers account for over half (53.86%) of the sample. On average, observable underwriting

characteristics suggest that mortgages handled by internal servicers are less risky. Internally serviced

mortgages have higher FICO credit scores and lower loan-to-value ratios by 4.6% and 7.6%

respectively. The initial interest rate is 14% higher for externally serviced mortgages than internally

serviced ones. Average loan amount and the appraisal value of the property at loan origination are

higher for internal mortgages by 15.3% and 26%. External parties service ARMs and subprime

mortgages 12% and 51% more than internal servicers.
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Table 3.2. Top 10 servicers by affiliation

Top 20 External Servicers Percent Top 20 Internal Servicers Percent
Wells Fargo 20.88 Countrywide Home Loans 26.44
Ocwen 9.87 Residential Funding Corp 13.63

Litton Loan Servicing 7.32 Aurora Loan Services 14.17
Bank of America 5.66 EMC Mortgage 8.69
American Home Mortgage 4.29 Washington Mutual 7.39
Countrywide Home Loans 3.94 IndyMac 53
Select Portfolio Servicing 3.85 Bank of America 4.87
Wilshire Credit Corp 3.58 Wells Fargo 3.98
Homeq Servicing Corp 3.19 JP Morgan Chase 3.16
GMAC 2.93 Ameriquest Mortgage 2.59

National City Bank 2.87 Option One 2.32
Lasalle Bank 2.08 Carrington Mortgage Services 1.41
Option One 1.93 Chase Manhattan Bank 1.25

Chase Manhattan Bank 1.9 American Home Mortgage 1.15
Saxon Mortgage Services 1.87 Long Beach Bank 0.76
JP Morgan Chase 1.37 First Horizon 0.68
Home Loan Services 1.06 Bayview Loan Servicing 0.51
New Century 0.91 New Century 0.47
Doral Financial Corp 0.9 Fremont 0.39
PHH Mortgage 0.77 Equity One 0.38

Table 3.2 presents the twenty largest external and internal primary servicers and their respective
market shares. The sample is restricted to the mortgages securitized in 2006 for which sponsors are
identified from prospectus supplements in ABSnet. Wells Fargo, Ocwen, Litton, Bank of America,
and American Home Mortgage account for 48.02% of mortgages whose servicers and sponsors are
not affiliated. Notably, unlike Ocwen and Litton whose businesses are primarily focused on
servicing, other large external servicers are major originators and sponsors in the non-agency
securitization industry. Countrywide, Residential Funding Corporation, Aurora, EMC and

Washington Mutual handle 70.32% of internally serviced mortgages.

3.4.2 The relation between affiliation and MDQ - Hazard analysis
Defaults and prepayments typically occur only once over the life of a mortgage. However, MDQs

are repeatable events because borrowers can fall behind and catch up with their payment schedules
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many times over the life of the loan. I argue that the frequency and duration of MDQ are correlated
with the quality of servicing in that mortgagors who frequently experience 30 to 60 days
delinquencies may do so in past because of poor servicing quality. I posit that these delinquencies
perhaps could have been avoided if primary servicers were affiliated with the sponsors and thus

more diligent in servicing.

In the context of mild delinquencies, hazard is defined as the risk that the borrower falls behind her
payment schedule due to poor servicing in a particular remittance period. Figure 3.3 illustrates how

MDQ hazards are constructed based on an example of mortgage remittance reports.
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Started to be reported 1 BBx

Figure 3.3. Construction of MDQ hazards

The numbers underneath the timeline indicate the number of months since the loan has been
securitized. A spell is the total number of remittance reports observed prior to a borrower falling 30
days in arrears.” I contrast the length of spells 1 and 2 with spell 3 because 30-day delinquencies in
the former are temporary and cured later while the 30-day delinquency in the latter is followed by

more serious delinquencies and thus censored from the right. In the example from Figure 3.3, there

73 The length of spell cotresponds to the duration in a typical hazard model.
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are three spells, whose durations are respectively 3, 2, and 4 months. Empirical hazard is the number
of spells which end during the interval divided by the effective sample size at the beginning of the

interval. I estimate a hazard function using the following formula:

d;

— 0
b~ ~5)

h(rim) =

I define one interval as three months, or one quarter, in this context. The midpoint for the i-th
interval is denoted as t;;;,. The number of MDQ events is detnoed as d;. The width of the interval is
b;. The number still at risk at the beginning of the interval is n;. The number of cases withdrawn

within the interval, or censored due to transfer out of BBx or serious delinquency is w;.

I begin empirical tests with estimation of the Kaplan-Meier empirical hazard to examine the
univariate relationship between sponsor-servicer affiliation and the likelihood of MDQ. Figure 3.4
presents the estimates of empirical hazard of MDQ for the mortgages securitized in 2006 during the
time when they stay in the trust. In the context of MDQ), an empirical hazard refers to the ratio of
the number of mortgages that experience MDQ) to the number of mortgages that have not yet
experienced MDQ. The horizontal axis denotes the number of months since the most recent MDQ.
Intervals for hazard estimates are given in increments of three months. The vertical axis presents the
probability of MDQ) at time t conditional that the mortgagors were current on their payment at time
t — 1. The solid line corresponds to the mortgages serviced by external servicers, and the dotted line

is associated with internally serviced mortgages. The sample period covers from Jan 2006 to June

2011.
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The two empirical hazards are significantly different from each other at 1% level. The hazard curves
are generally downward sloping with earlier quarters containing higher hazards. This can be
interpreted as once a mortgagor falls into MDQ, she repeatedly experiences subsequent MDQs
within a relatively short time frame. Another noticeable pattern is that the hazards are higher in the
second and the eighth quarters since securitization than surrounding periods, regardless of servicers’

affiliation type.

MDAQ) is a function of both credit quality of mortgagors and poor or predatory servicing.
Mortgagors may miss their monthly payments because they experience negative credit events, or a
downturn in housing markets may lead some borrowers to strategically default; thus MDQ is related
to factors beyond servicer quality. Therefore, it is important to control for MDQ factors which are

not related to servicing frictions.
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Figure 3.4. Kaplan-Meier Empirical Hazard of Mild Delinquencies
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I next examine whether the affiliation between the servicer and the sponsor decreases the hazard of
30 to 60 days in arrears even after controlling for mortgage characteristics such as FICO credit
scores, LTV ratios, interest rate type, lien type, credit category, property location, and mortgage
vintages. I estimate Cox proportional hazard regressions of MDQs upon affiliation using the

following specification:

hi(t) = Ao(t)exp[axinternal; + B'X; + y'State; + 6'Vintage;] 2

where t is the length of a spell. h;(t) is the function for the hazard of mild delinquency. The
baseline hazard is denoted as Aq(t). The key independent variable internal equals one if the
servicer and the sponsor are affiliated for a particular mortgage. A vector of characteristics for
mortgage i is denoted as X;. State is a vector of dummy variables for property location at the state
level.™ Vintage is a vector of dummy variables which indicate when the mortgages were originated.
Notably, equation 2 is constructed as one-stage model because in this setting I am not concerned
with potential sample selection issues. The names for primary servicers and sponsors are available
from BBx loan tapes and prospectus supplements for virtually every loan, which eases the concerns

about selection bias.”

™ Due to computational burden, I use state dummies to control for regional differences in Cox proportional
hazard model.

75 In contrast, the studies associated with loan providers (or originators) are subject to selection bias because
disclosure of loan providers is a choice of securitizers based on ex-ante risk characteristics. See Mason and
Lee (2014) for details.
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Table 3.3 presents the hazard ratio estimates for the effects of affiliation between the servicer and
the sponsor on the hazard of MDQ based on a Cox-proportional hazard model as specified in

equation (2). I use about 5 million observations in the longitudinal format.

Table 3.3. Cox hazard regression with loan attributes

Dependent variable: the hazard of mild delinquency

Model 1 Model 2 Model 3 Model 4
Sponser = Servicer (d) 0.954##* 0.98*** 0.934#k¢ 0.965%**
(0.0009) (0.0011) (0.0011) (0.0011)
Log of FICO at origination ~ 0.045%** 0.086%+* 0.04 3%k 0.088*x*
(0.0048) (0.0088) (0.0048) (0.0087)
Log of LTV at origination 0.996%** 1.068*** 0.99 5%k 1.082***
(0.0008) (0.0012) (0.0008) (0.0012)
ARM (d) 1.318%k* 1.296%**
(0.0012) (0.0012)
2nd lien (d) 1.337%** 1.367***
(0.0018) (0.0019)
Alt-A (d) 1.148%+* 1.157***
(0.0017) (0.0017)
Subprime (d) 1,179k 1.21 3%k
(0.0025) (0.0025)
Originated before 2000 (d) 0.948%x* 0.998
(0.0107) (0.0111)
Originated in 2000 (d) 0.9tk 0.973x*
(0.0151) (0.0153)
Originated in 2001 (d) 0.906%** 0.945%x*
(0.0132) (0.0130)
Originated in 2002 (d) 0.908#** 0.985*
(0.0105) (0.0109)
Originated in 2003 (d) 0.903%#* 0.98*kx
(0.0083) (0.0083)
Originated in 2004 (d) 0.9071#¢* 0.934#8¢
(0.0069) (0.0069)
Originated in 2005 (d) 0.855%#* 0.853%#*
(0.0013) (0.0013)
Property location FE N N Y Y
Log-likelihood value -68183085 -67417634 -68017106 -67254046
N 5,047,718 4,996,261 5,038,012 4,986,562
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The sample period covers the remittance reports for the mortgages in the trusts securitized in 2006.
The dependent variable is the hazard of MDQ. I present four specifications to show results, with
and without consideration of mortgage characteristics beyond FICO and LTV, property locations

and mortgage vintage fixed effects.

I present the simplest specification as model 1 containing only variables for the affiliation between
the servicer and the sponsor, and borrowers’ FICO and LTV. I add more controls for mortgage
types related to interest rate, lien, and credit ratings in models 2 and 4. Loan vintage dummies are
included in models 3 and 4. Depending on specification, the servicer-sponsor affiliation significantly
decreases the hazard of MDQ by 2 to 6.6%.76 This is consistent with the first hypothesis that
primary servicers provide superior servicing when they are also sponsors of the securitizations. This
negative relation between servicer-sponsor affiliation and the hazard of MDQ) is robust even when

the sample is restricted to the group of mortgages serviced only by sponsors with servicing platform.

MDQ) is also significantly associated with ex-ante risk factors such as FICO, interest rate variability,
credit category, and lien types. MDQ) is more likely for the mortgages with low FICO scores,
adjustable interest rates, second liens and non-prime category whose base servicing costs are

expected to be higher than their less risky counterparts.

3.4.3 The relation between affiliation and MDQ - Linear analysis
The hazard scheme is flexible enough to capture repetitive nature of MDQ) and the length of time

up to the occurrence of events. However, hazard analysis has one drawback. Mortgagors may

76 The hazard ratio means the variation in the rate of MDQ when the independent variable of interest
increases by one unit with all other variables held constant. Hence, from the hazard ratio of 0.965 for
sponsor-servicer affiliation dummy in model 4, I say the rate of MDQ decreases by 3.5% (= 100% — 96.5%)
as the servicer for a mortgage changes from external to internal one.

95



continuously stay in 30 to 60 days in arrears for an extended period without coming back to be
current, and the subsequent MDQ)s within a spell is not considered in the construction of the
previously presented hazard. For example, in Figure 3.3, the mortgagor falls into 30 days in arrears
again in the fifth month and remains in that state for the next three months. Spell 2, however, does
not include MDQ)s in the sixth and seventh months. In order to overcome this problem, I use the
mild delinquency (MDQ) ratio’” as an alternative measure of the propensity for MDQs. The MDQ
ratio is defined as the number of months for which borrowers face 30 to 60 days in arrears divided
by the number of months for which mortgages do not fall into serious delinquencies. Using this

measure, the value of MDQ) ratio for the mortgage in Figure 3.3 is 4/11 or 0.364.
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Figure 3.5. The distribution of mild delinquency ratio (MDR)

I present the histograms of MDQ ratio by affiliation types in Figure 3.5. Regardless of sponsor-

servicer affiliation, the majority of mortgages have a MDQ) ratio less than 10%. Fewer and fewer

771 thank Charles Calomiris for his suggestions related to the MDQ) ratio.
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mortgages have higher MDQ) ratios for both groups. The size of the cohort with MDQ ratio less
than 10% is larger for mortgages whose sponsors and servicers are affiliated than for the others. In
contrast, the size of cohorts with a MDQ ratio higher than 10% are always smaller for internally
serviced mortgages than for externally serviced ones. This is consistent with my expectation that
mortgages will experience longer periods of MD(Q when they are externally serviced because

servicers are relatively more negligent and predatory for the mortgages they did not securitize.

I examine whether this negative relation between the MDQ) ratio and servicer-sponsor affiliation holds

when other ex-ante risk characteristics are controlled, using the following model:
MDQ ratio; = aXinternal; + B'X; + y'CBSA; + 0'Vintage; + ¢ (3)

where the dependent variable is the MDQ ratio for mortgage i. The MDQ ratio is modeled as a linear
function of the affiliation between the servicer and the sponsor (internal;), ex-ante risk

characteristics or loan attributes (X;), property location (CBSA4;)”, and loan vintage (Vintage;).

I present OLS regression estimates for the relation between MDQ ratio and sponsor-servicer
affiliations in Table 3.4. Of the approximately 4 million mortgages securitized in 2006, I use 500,000
random sample in this analysis. I present four specifications with varying levels of controls. Models 2
and 4 have additional controls for loan types. Fixed effects associated with loan vintages and property
locations are additionally controlled in models in 3 and 4. OLS estimates are consistent with the Cox

regression results.

The proportion of loan life spent in MDQ significantly decreases when the sponsor plays the role of

the primary servicer. This negative correlation between MDQ) ratio and sponsor-servicer affiliation is

8 Core based statistical area (CBSA) is the union of metropolitan and micropolitan statistical areas.
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robust across different models. The MDQ) ratio increases when mortgages have higher ex-ante risk

characteristics, including low FICO, high LTV, adjustable interest rate, and 2™ lien status.

Table 3.4. OLS regression of MDQ ratio on loan attributes”

Dependent variable = the ratio of MDQ

Model 1 Model 2 Model 3 Model 4
Sponsor = Servicer (d) -0.0136%** -0.0128%%* -0.0123%%* -0.0084#¢*
(-33.090) (-30.907) (-29.442) (-19.691)
FICO < 620 (d) 0.0858*** 0.0854+** 0.0844++* 0.0066***
(148.699) (145.513) (144.774) (4.434)
620 < FICO < 680 (d) 0.0304*+* 0.0299** 0.0301#** 0.0177+%%
(57.951) (56.657) (57.275) (24.662)
FICO unknown (d) 0.0437++* 0.0438++* 0.0432++x -0.007 244
(76.419) (61.185) (75.040) (-6.118)
LTV <80 (d) -0.0164%%* -0.01 54k -0.01506%%* -0.0120ptk*
(-19.462) (-18.110) (-18.4406) (-13.659)
80 = LTV <100 (d) -0.0036%** -0.0032%%* -0.0026%** -0.0020*+*
(-4.258) (-3.585) (-3.076) (-2.192)
LTV unknown (d) 0.0414+** 0.0706*** 0.0554*** 0.0904+**
(27.372) (41.235) (34.585) (50.814)
ARM (d) 0.0115%** 0.0125%**
(24.720) (26.202)
2nd lien (d) 0.0100*** 0.0079***
(16.523) (12.668)
Lien unknown (d) 0.00571*** -0.0118#k*
(6.802) (-13.725)
Vintage fixed effects N N Y Y
Location fixed effects N N Y Y
adj. R-sq 0.061 0.066 0.066 0.078
N 476582 471164 476582 460605

3.4.4 The variation in affiliation effects around the dry-up date

In sections 3.4.2 and 3.4.3., I showed that MDQ is more likely for mortgages whose sponsors

outsource servicing from unaffiliated institutions. This implies that servicing quality is better when

7 Dummy vatiables are denoted as (d).
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The number of deals

sponsors themselves service mortgages they deposit in their own trust. Hence, it is natural to posit

that sponsors care about the performance of mortgages in their deals.

In this section, I examine why sponsors are incentivized to take care of mortgages whose bonds are
already sold off to investors. There are two possible reasons. First, sponsors may retain the residuals
(Stanton, 2005; Demiroglu and James, 2012). Second, sponsors may care more about their reputation
that is a function of the returns on the bonds they issued. Both arguments are consistent with the
notion that sponsors’ profits could be affected by the performance of underlying mortgages. However,
the former predicts that the sponsor-servicer affiliation effects should disappear as soon as a sufficient
number of mortgages default and the value for the first loss position held by the sponsor becomes
zero. In contrast, under the latter argument, the affiliation effects are expected to increase after the

most junior tranche dries up, which prompts sponsors to better service the mortgages in their trusts.
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Figure 3.6. Distribution of dry-up date
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The dry-up is a key event in the examination of sponsors’ incentives to take care of mortgages in their
trusts. Figure 3.6 shows the distribution of dry-up dates. The vertical axis shows the number of deals
whose equity tranche has dried up. Across all securitizations, the loss from defaulted loans eroded the
bottom floor of the securitization tower and reached the mezzanine tranches the most often in the
third quarter of 2008. In particular, there are 87 deals whose bottom tranches were wiped out in

August 2008.

Figure 3.7 shows the portion of borrowers who fall into MDQ around the time when the most junior
tranche dries up. The solid and dotted lines indicate the MDQ) rates respectively for the mortgages
whose servicers are unaffiliated and affiliated with the sponsors. The horizontal axis is associated with
the number of months around the date when the value for equity tranche drops to zero. The difference
in MDQ rate between externally and internally serviced mortgages is amplified after the dry-up date.
MDQ) rate is only slightly higher for external mortgages than for internal ones (0.53%) 24 months
before the dry-up date, however the difference in MDQ rate increases to 3.7% approximately six

months after the dry-up date, which is more consistent with the reputation hypothesis.
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It could be argued that the dynamics of affiliation effects around the dry-up date may be driven by
the difference in ex-ante risk characteristics for each mortgage or macro environment mortgagors
face. Therefore, I examine how the effects of affiliation vary across time since the dry-up date,

controlling for loan attributes and macro variables.

1(mortgage is in MDQ |t) = aXinternal; + B'X; + 0'M;; + & (4)

In the regression equation (4), the dependent variable is whether the mortgage experiences MDQ) in
tth month from the dry-up (t = 0). The vector of underwriting characteristics for mortgage i is
denoted as X;. A vector of macro variables is M;; including percentage change in unemployment
rate and FHFA house price index for the property location between origination and tth month from

t=0.

In addition to estimating a regression for the dry-up date, I repeat the estimation for 12 regressions
for each month between six months before and after ¢ = 0, which is presented in Table 3.5. Similar
to previous models, the sample is restricted to the mortgages securitized in 2006. The regressions are
separately run for each month around the dry-up date when the most junior tranche was exhausted
for a deal. T=0 is the tranche dry-up date. T = —t means ¢ months before the dry-up date while
the number of months after the dry-up date is given by T = t. Loan vintage and servicer fixed
effects are controlled for all 13 regressions. Standard errors are clustered by ZIP codes. As suggested
in my first essay, mortgage underwriting characteristics may be selectively reported in the loan-level
dataset. Hence, to minimize the number of mortgages dropped from the sample, I keep all

mortgages who are missing some attributes by classifying those in the “unknown” categories.
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Table 3.5. Loan-level MDQ) regressions: The effect of servicer-sponsor affiliation and the value of the most junior tranche

Dependent variable=1 if the mortgage is mildly delinquent (30 or 60 days in arrears but not followed by 90+days in arrears or by foreclosure); 0 otherwise.

-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6
Servicer = sponsor (d) 0.0104%6% 001055 -0.0128%F 001570k  -0.0178%% 0020008  -0,0220%%F 00245k 0,0253Fk  0.0271%k%  -0.0082F%F  -0.027G*F*  -0,0275%
(-14070)  (-13.631)  (-15775)  (-18867)  (20.174)  (-22257)  (-24734)  (-25.225)  (25.714)  (-26.835)  (-7.200) (-26.918)  (-26.241)
FICO < 620 (d) 014790k 0.1497%8% 015650 01581%%%  0.1605%0k  0.1644%% 016949 0174450k 01759%0% 017530k 0172006 0.1766%%  0.1761%
(142379)  (140.488)  (141.431)  (139261)  (137.318)  (136501)  (139.552)  (139.653)  (137.123)  (135561)  (131.815)  (134.380)  (130.946)
620 < FICO < 680 (d) 0.0465%+F  0.0485%k%  0.0522%k%  0,0539%%%  0.0562%%k 005874  0.0609%%  0.0640%%F 00666 00673 0.0687FF  0.0701F  0.0710%k
(79.085)  (80.634)  (84.628) (84306)  (85242)  (83.755)  (86.163) (87.215)  (88.134)  (86.687)  (87.607)  (87.915)  (87.308)
FICO unknown (d) 0.0521%k 005128k 0,0584%k%  0.0547%%%  0.0571%  0.0587%%F  0.0605%%% 005828 00626  0.06025%  0.0618%F 00634k 0.0620%%*
(58.795)  (56.645)  (62.581) (57.334)  (58.149)  (56.416)  (57.965) (53341)  (55.926)  (51.649)  (53359)  (53.183)  (52.775)
80 < LTV < 100 (d) 0.0092%%k  0.0095%k%  0.0117%% 0012400 0.0125%0k 001330+ 001450 0013850k 0.0145%%  0.0160%*  0.0176%  0.0169%%  0,0171%**
(17.847)  (18.091)  (21.363) (21.986)  (21.955)  (22.869)  (24.605) (22.541)  (23.052)  (24973)  (26393)  (25.301)  (25.137)
LTV > 100 (d) 0.0064+%% 00037+ 0.0112%%  0.0132%%  0.0114%% 00044506 0.0118%% 000445 0.0079%% 000814 00092+  0.0095%k%  0.0111%%*
(5.877) (3.297) (9.680) (11.261)  (9.281) (3.536) (9.329) (3.411) (5.960) (5.879) (6.428) 6.771) (7.816)
LTV unknown (d) -0.0080 -0.0031 0.0011 -0.0023 -0.0056 -0.0176%  0.0018 0.0022 -0.0023 0.0117 0.0153 0.0224* 0.0206*
(-1.195) (-0.453) (0.155) (-0.310) (-0.710) (-2.196) (0.202) (0.239) (-0.229) (1.083) (1.379) (1.940) (1.684)
Second lien (d) 0.0120%6% 0.0101%k%  -0.0253%%F 00248k -0.0230%%% 00058k  -0.0243%F  0.0116¥*  -0.0216FFF  -0.0224%k%  0,0224%%F  -0.023G*F*  -0,025] %
(-14561)  (-11.076)  (-28702)  (-27.673)  (-24.649)  (-5.770) (-24790)  (-10.844)  (-20.110)  (-20.165)  (-19.216)  (-20257)  (-21.872)
Lien unknown (d) 0.0051%% 00028+ 00081+ 000684  0.0000%%  0.0147%% 00097+  0.0076%*  0.0069%%  0.0144%% 00037+  0.0088%F*  0.0114%%*
(5.874) (3.147) (8.740) (7.118) (9.199) (14228)  (9.391) (7.118) (6.403) (12.693)  (3.166) (7.542) (9.410)
ARM (d) 0.0134%6k  0.0149%F% 001630 0016450  0.0184%0k  0.0176¥* 002340  0.0240%%k  0,0265%F% 002710k 0025306 0,0267%6%  0,0264%F+
(25.768)  (27.965)  (29.555) (29.410)  (31.658)  (29.952)  (38.619) (37.831)  (40499)  (39.872)  (36.440)  (38.035)  (37.217)
Low doc (d) 0.0054%%  0.0046%% 00072+ 00064  0.0062¢%  0.0096%%  0.0062%%%  0.0064%*  0.0063%%  0.0059%*  0.0068%F  0.0087F*  0.0093**
(8.938) (7.272) (11.204) (9.625) (9.066) (13558)  (8.721) (8.703) (8.527) (7.573) (8.504) (10.821)  (11.243)
Doc unknown (d) 0.0262%0F  0.0286*F%  0.02120%  0.0186%%%  0.0193%%k  0.0151% 001820 00307+  0.0201%F  0.0231%k%  0.0184%%F  0,0235%0% (0220
(29.035)  (31.046)  (23.555) (20167)  (20.088)  (15158)  (18.049) 28271)  (18531)  (20481)  (16302)  (20.291)  (18.853)
%A Unemployment rate 0.0209%%%  0.0222%%%  00196¥* 00217+ 0.0192%% 00144006 00127+ 001285 001204  0.0063%* 00077+  0.0041%k%  0.0028%+*
(23504)  (25415)  (22.827) (25365)  (23281)  (18385)  (16.495) (16.600)  (15458)  (8.233) (10.017)  (5.391) (3.610)
%A House price index -0.0047 -0.0081%F%  -0.0086%*F  -0.0023 -0.0036 0.0087%6% 001749 0.0187%%F  0.0164%F%  -0.0275%k%  -0.0268%F  0.0331kk 00338k
(-1.615) (-2.843) (-2.960) (-0.800) (-1.246) (-2.933) (-5.894) (-6.169) (-5.465) (-8.986) (-8.612) (-10.789)  (-10.821)
Loan vintage FE (d) Y Y Y Y Y Y Y Y Y Y Y Y Y
Servicer FE (d) Y Y Y Y Y Y Y Y Y Y Y Y Y
adj. R-sq 0.054 0.052 0.058 0.056 0.056 0.057 0.059 0.059 0.061 0.061 0.060 0.060 0.060
N 1156187 1129125 1099378 1077894 1056651 1032551 1011611 992668 973902 956850 941237 926035 912308
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In general, the affiliation between servicer and sponsor decreases the likelihood of MDQ. The negative
effects of affiliation nearly monotonically increase from —1.04% to —2.76% during the 13 months around
the dry-up date. If sponsors’ interest in loan performance was determined only by their first loss positions,
the affiliation effects should decline or disappear after the value of residual tranche became zero. In
contrast, my result shows that as residual value declines and goes to zero, the effect of affiliation between
the sponsor and the servicer becomes more negative. These results are consistent with the hypothesis that
sponsors may be incentivized to actively manage the performance of collateralized mortgages through

affiliated servicers due to their desire to maintain reputational capital.

MDQ may occur for a variety of reasons other than credit quality of mortgages. Hence, ex-ante risk factors
may exert mixed influences on the likelihood of MDQ. Mortgages experience MDQ more often when their
borrowers have lower FICO scores, and when the mortgages were closed with adjustable interest rate, low
documentation, and when the property locations were exposed to adverse economic conditions with rising

unemployment and declining house prices.

However, MDQ is the most likely for mortgages with an intermediate level of LTV and senior lien status.
This presumably implies the possibility that mortgagors with capacity to continuously pay late fees could be

often induced to make payment mistakes.

My results are highly robust across different specifications and different set of samples including the group
of mortgages serviced only by sponsors with servicing platforms. The results consistently show that the
negative relation between the sponsor-servicer affiliations and the probability of MDQ) is amplified as the
junior tranches dry up whether servicer effects are controlled, and whether junior-lien mortgages are

excluded to control for the effects of home equity.
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3.5 Conclusion
There may be substantial differences between traditional mortgage lending models where the financial

intermediary functions are vertically integrated and the securitized banking model where transaction parties
are not necessarily affiliated. In particular, sponsor affiliations have been shown to significantly affect
securitization outcomes by a large body of literature (Demiroglu and James, 2012; Titman and Tsyplakov.
2010). Most of the previous studies about sponsor affiliations assumed that sponsors have “skin in the
game,” however to date none have examined why sponsors should be concerned about the performance of
mortgages they already sold off into securitizations. In this paper, I provide the evidence on the source of
sponsors’ “skin in the game.” Using large loan-level datasets, I show that servicing quality increases when
the mortgage is serviced by the sponsor. More importantly, the relationship between sponsor-servicer
affiliation and the likelihood of MDQ is stronger after the most junior tranche has dried up. Based on these

two sets of results, I conclude that sponsors do have “skin in the game” stemming from financial incentives

to maintain their reputational capital.
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APPENDIX. MISSING RATE BY DATA CATEGORY AND CLEANSING

Data category Raw item missing rate Cleansed item missing rate
ARM Adjustment Factor ~ ArmRoundCd 67.05%
ArmRoundDesc 75.04%
ArmRoundFactor 64.47%
NoArmlLookBkDays 63.21%
ARM Conversion ArmConvertCd 81.96% ArmConvertStatuslnd 49.57%
ARM Index IndexCd 45.29%
IndexShortName 61.99%
OrigldxValue 38.16%
ARM Payment FirstPaymtAdjDt 70.70% FirstPaymtAdjDtCalc 65.21%
PayAdjFreq 17.83%
PeriodicPayCapPct 32.64%
ARM Rate Adjustment IntRtAdjFreq 17.44% IntRtAdjFreqCalc 17.44%
ARM Rate Cap/Floor ArmRtLifeCap 56.84% ArmRtLifeCapCalc 56.89%
LifeMaxIntRtCeiling 15.67%
LifeRtFloor 17.82% LifeRtFloorCalc 17.91%
PeriodicRtCap 17.95%
PeriodicRtFloor 95.40%
ARM Rate Initial Petiod FirstPerRtCap 78.14%
FirstRtAdjDt 64.95% FirstRtAdjDtCalc 61.08%
InitialFixedRtPer 99.94% InitialFixedRtPerCalc 64.14%
Credit Documentation DocCd 73.33%
DocCdDesc 75.82%
DocType 40.23% DocTypeSummary 40.33%
DocTypeDesc 38.82%
NoRatiolD 97.95%
Credit Equity CombinedLien.TV 24.62% CombinedLien.TVCalc 47.26%
LienStatus 27.04% LienType 26.02%
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Origl.TVRatio 8.30% Origl.TVRatioCalc 6.35%
Pledged AssetAmt 92.85%
Pledged AssetMrtglnd 59.51% Pledged AssetMortgageStatusInd 59.51%
Credit FICO FicoRawScore 58.87%
FicoScoreOrigination 22.70% FicoScoreOriginationCalc 29.30%
Credit M1 LenderPaidMIFlag 90.08% LenderPaidMIStatusInd 90.08%
MIStatusInd 0.00%
PMICovPct 50.75% PMICovPctCalc 50.75%
PMIIndicator 37.71%
PMIInsurerCd 38.41%
PMIInsurerName 81.12%
PMIPercentage 91.70%
Credit Rating CreditGrade 84.76% CreditCatLoan 10.65%
Duration FundingDtTm 89.92%
MaturityDt 7.50% MaturityDtCalc 3.41%
OrigDtNoteDt 22.44% OrigDtNoteDtCalc 1.37%
OriginalTerm 5.28% OriginalTermCalc 3.38%
AmortizationTerm 67.43% AmortizationTermCalc 8.34%
Loan Balance IssuanceBal 45.14% IssuanceBalCalc 14.19%
OriginalBal 0.75% OriginalBalCalc 0.56%
SaleBalance 39.16%
SchedLnBalClosing 89.69%
Loan Feature I/O IntOnlyEndDt 74.56%
IntOnlyOrigTerm 44.22% IntOnlyOrigTermCalc 43.95%
10Flag 44.05% 1OStatusind 43.39%
Loan Feature NegAm ArmNegAmortCap 55.77% ArmNegAmortCapCalc 62.92%
HELOCDrawPeriodYrs 99.91%
NegAmortCd 75.42% NegAmStatusInd 94.79%
NegAmPctg 88.67%
Loan Feature Teaser ArmTeaserPeriod 70.72%
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PayTeaserind 70.90%
PayTeaserPeriod 70.90%
Loan Origination ChannelCd 94.99%
ChannelDesc 95.00%
OriginatorCd 99.87%
OriginatorName 84.60%
Seller 99.87%
Loan Type ARMInd 60.80% IntRtTypeSummary 3.98%
LoanType 26.22%
LoanTypeDesc 26.25%
NoteDesc 71.55%
NoteType 64.24%
ProductDesc 65.70%
ProductTypeCd 58.00%
ProgramCd 93.12%
ProgramName 93.88%
Loan Type Balloon BalloonInd 63.03% BalloonStatuslnd 61.73%
Loan Type Hybrid Hybrid ARMInd 87.33%
Loan Type Option ARM OptionARMInd 94.79%
Loan Type Heloc Heloclnd 98.35%
Occupancy LeaseholdID 97.66%
OccStatusCd 9.60%
OccStatusDesc 9.07% OccType 10.42%
Payment FirstPaymtDt 8.82% FirstPaymtDtCalc 4.77%
FirstPrinPaymtDt 90.10%
IssuePI 14.01%
SchedPIAtlssuance 89.26%
OrigPI 97.49%
Prepayment Penalty PayoffPnltyType 94.85%
PrepayPenaltyAmt 39.12%
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PrepayPenaltyEndDt 81.66%

PrepayPenaltyFlag 73.15%
PrepayPenaltylnd 31.97% PrepayPenaltyStatusInd 63.24%
PrepayPenaltyWaived 70.94%
Property Location PropertyCity 13.97% PropertyCityCalc 0.00%
PropertyCounty 84.62% PropertyCountyCalc 0.00%
PropertyCountyCd 87.34%
PropertyStAddress 96.69%
PropertyState 4.82% PropertyStateCalc 0.00%
PropertyZipCd 3.30% PropertyZipCdCalc 0.00%
Property Type NoUnits 76.95% NoUnitsCalc 76.96%
PropertyTypeCd 8.59%
PropertyTypeDesc 8.40% PropType 8.67%
Property Value ApprslTypeDesc 96.21%
CurAppraisalValue 97.54%
OrigAppraisalValue 10.35% OrigAppraisal ValueCalc 18.50%
Purpose PurposeCd 12.07%
PurposeDesc 12.17% PurposeType 13.82%
Relocationlnd 95.20%
Rate FixedRetYIdRt 58.91%
InitiallntR¢t 66.17% InitiallntRtCalc 0.22%
IntRtAtlssuance 85.86% IssuanceRtCalc 94.16%
Margin 15.59% MarginCalc 15.59%
NoteRateAdjForLPMI 90.02%
OriglntRt 0.47% OrigIntRtCalc 5.49%
Servicing EscrowBal 90.59%
MasterServFee 41.94%
ServicerCd 73.63%
ServicerName 11.74% ServicerNameCalc 12.38%
ServicerNo 69.48%
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ServicingFee 27.05%
Loan Modifications NoMods 1.38%
ModLatestDt 90.58%
Key Events FirstActivityDt 0.00%
LatestActivityDt 0.00%
POACctivityDt 27.02%
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