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Abstract

The study takes a quantitative approach to test the determinants of commercial mortgage loan
pricing at origination. The determinants include capital market risk, property market risks,
mortgage terms and property characteristics. Taken into consideration of the endogenous factor
between loan spread and LTV ratio, we use the OLS and 2SLS model to examine the variables of
driving the spread and LTV and the interaction between them. The conclusion is drawn that there
is little linkage between property market risks and commercial mortgage loan spread at

origination. Therefore, commercial mortgage is mispriced in terms of property market risks.
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1. Introduction

1.1 Commercial mortgage lending and associated risk factors

Currently, there are more than a trillion dollars of commercial mortgages outstanding and the
market is still growing, both in the United States and around the world. Investigating the
determinants of commercial mortgage loan pricing has become the center of many researches on

the academic level as well as in the investment industry.

As one important impact on commercial mortgage rate is the development of CMBS market. It
has provided additional liquidity to the CRE market and tied the property market closely to the
capital market. As an alternative source of financing, the CMBS market also increases the
competition and forces the lender to loosen terms on commercial mortgages in order to stay
competitive. This in turn leads to a highly corresponding effect between market risks and conduit

loan pricing.

In fixed-rate CMBS conduit loan, initial loan pricing is important to debt investors because it
decides the returns debt investors will get over a long period of time. Debt investors are different
from equity investors in terms of an inherently asymmetrical position: they suffer more from the
downside than they can benefit from the upside of market movement. Therefore, if property
market is going down, higher spread should be required by debt investors to compensate the one-

sidedness and scale of market risk.



Meanwhile, in practice, loan pricing depends on credit risk assessment. Some approaches of
analyzing credit risk, whether corporate or commercial real estate, assume that most if not all of
the relevant market information is embedded in initial loan spread. Therefore, variance in
property market performance as one of the most significant factors in credit risk should be

reflected in mortgage pricing.

In theory, loan pricing should reflect the future market risk as mortgage loan will be paid off by
future cash flow from underlying property which is subject to impacts of future market
conditions. But we noticed that most of the investors make decisions based on past or current

gvents.

In addition, the noncredit risks, such as those associated with the prepayment, are not part of the
study, and commercial mortgage studied are not pre-payable without substantial penalties. For
debt investor, the stable property cash inflow yield long term return before the final balloon
payment. It is likely that the profitability of the property is more important than its value changes

over the years.

Quantifying the credit risks of the CMBS conduit loan has been the focus of fixed income
research. Our research will zoom in the most important risk factors in property and capital
market, from the perspectives of lender and borrower, to investigate the impact on commercial

mortgage pricing.



1.2 The objectives of current study

The relationship between market risk and the loan spread is broadly studied in previous research.
Although the determinates of mortgage risk premium has been identified in overall market as
well as for specific market segment and product type, the interaction in between the risk factors
has been left unexamined, and the effect of such interaction derived from the lender / borrower

relationship is scarcely studied.

Based on previous study and an interview with Bob Brown, a senior specialist of commercial
lending at Key Bank, Boston, LTV ratio is an endogenous factor that depends largely on the
negotiation between lender and borrower, as well as the loan spread. In order to identify the role
of each factor that drives the loan spread, the current study undertakes the following approaches:
e Use the econometric tool to identify the quantitative relationship between loan spread and
risk factors
e Use supply/demand market equilibrium model to explain the interaction between risk
factors and loan spread
e Use loan spread and LTV as dependent variables to run two pass regression in order to

minimize the endogenous factor between the relationship of loan spread and LTV ratio



1.3 Executive Summary

The study identified the endogenous relationship between LTV ratio and loan spread. Further to
eliminate the effect of the factor, joint reduced form estimated by OSL regression and 2SLS
regression are performed. The results of the two methods have been consistent and summarized

as followings:

The origination loan spread is determined by Treasury rate, loan maturity, property size and age.

The property market characteristics do not impose strong impact on loan spread for most of the

property types.

The determinates show consistency with their impacts on loan spread across different property

types after considering the endogenous factor of LTV ratio and spread.

Property market risk, which represented by three variables: standard deviation of property
market change, correlation of NOI or value appreciation between sub-market and national
market, and historical and future property market change, doesn’t show consistent and significant

impact on loan spread among different property types.

The property characteristics drive borrowers’ demand; mortgage characteristics drive lender’s
supply; capital market characteristics drive both demand and supply. However, property market
characteristics appear to drive neither the loan demand nor supply. Although we found some
evidence showing that backward and forward market growth shift loan demand in multifamily

property type, but no evidence of such shift in loan supply. When we further include market



growth into demand equation, still no commanding evidence is found to validate it is a driver for

loan demand.

Overall, property market risks have little systematic impact on spread and LTV ratio across

property types.



2. Literature Review

The current research spins off from a previous Moody’s special report about the missing link
between commercial mortgage loan spreads and property market risk. In the report, Gordon &
Kizer (2006) examined the correspondence between the initial loan spreads and variance in
property market performance and found that a wide range of variation in market performance is
coupled with a relatively narrow range of loan pricing. The market risk is represented by the
appraisal based property price change during the three year period from 2003 to 2005. Other risk
factors of loan pricing, such as interest rate, LTV and property type etc. are well controlled by
choosing a 6-month period of relatively stable 10-year Treasure rate, and only loans with LTVs
between 65% and 80%. The sample group is the pairing of asset class and real estate market,
which include 50-60 cities in each of the four property types most commonly found in CMBS.
The cross-sectional analysis is structured to compare the spectrum of value change during the
forward looking three year period with the average loan spread for each property group of
markets clustered by change in value. The result shows very little connection between the loan

spread and the market risk measured by property price change across markets and property type.

Empirically, there are three main factors affecting the property risk premium. First, national
capital market information have an impact on the risk premium (Sivitanides, Jon Southard, Torto
and Wheaton, 2001). When interest rate rises, it not only adjusts the risk free rate mentioned
above, but also changes risk perspectives of investors. The investors might ask more or less price
for a “unit’ of risk. Second, local market factors matter as well (Sivitanidou and

Sivitanidies,1999) & (Grissom, Hartzell and Liu 1987). Risk perceptions are shaped by some
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specific structural features of the metropolitan area or of its submarkets. Those features include
market size, vacancy level, annual absorption and completion, employment, GMP, and so on.
Third, characteristics of the property, such as age, floor, location, and density of land use, are
most likely to influence the investors’ perceptions of risk (Hendershott and Turner, 1999) and
expectations of rental growth. A building with a superior location might be less risky for
investors than a building in an inferior area in generating a future income stream if all other

variables are held constant.

A quantitative study was done by Titman, Tompaidis and Tsyplakov (2005) to examine the
cross-sectional and time-series determinants of commercial mortgage credit spreads as well as
the terms of the mortgages. The determinants are divided into five categories: mortgage
characteristics, property characteristics, originator characteristics, property type and

macroeconomic environment factors, which are summarized below:

Mortgage and originator characteristics

e Amortization rate: While theory predicts that mortgages that amortize faster are less risky,
and therefore command lower spreads, the empirical relationship indicates that a 20%
increase in the amortization rate results in just a 1-basis-point decrease in spreads.

e Maturity: on average the spreads of the mortgages with maturities less than 5 years are 39
basis points above the mortgages with maturities longer than 10 years. Riskier properties are
given mortgages with shorter maturity and higher spreads;

e Originators and LTV: the relationship between the loan-to-value and spreads is relatively

weak, which is probably due to endogeneity of the LTV choice. However, the average LTV
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ratio per lender has a strong positive relation with credit spreads, which is consistent with the
idea that lenders specialize in mortgages with either high or low levels of risk, and that high
LTV mortgages require substantially higher spreads;

e NOI/Value ratio: NOI/Value ratio proxies for the expected growth of net operating income.
A higher expected growth rate in operating income leads to narrower spreads. Specially, an
increase in the NOI/Value ratio by 2% leads to an increase in spreads of approximately 1-2

basis points.

Property characteristics and property type

e Age of property: the spreads increase with the age of the property. Compared to properties
more than 30 years old, the credit spreads for mortgages on buildings that are less than 5
years old are 12-13 basis points lower;

e Property value: economies of scale lead to lower spreads for bigger properties; the expected
difference in spreads between the largest property in the data and the smallest is
approximately 170 basis points;

e Property type: properties that are less volatile and require less investment and maintenance
have lower spreads than properties with volatile cash flows and higher maintenance and
investment costs. For example, the difference between the spreads of multifamily apartment

complexes and medical offices is approximately 80 basis points.
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Macroeconomic characteristics

e Interest rate: the increase in Treasury rates results in a decrease in spreads. Specially, the
estimates suggest that a 100-basis-point increase in Treasury rates results in a 32-37-basis-
point decrease in spreads.

e The spread between the rates on AAA- and BBB- rated corporate bonds: generally
commercial mortgages have spreads that are similar to BBB corporate spreads. However,
this research found that the relation between the AAA-BBB spread and mortgage spreads is
negative and only marginally significant.

e “back-looking”: spreads widen and mortgage terms become stricter after periods of poor
performance of the real estate markets and after periods of greater default rates of
outstanding real estate loans, which seems that people use back-looking approach to price
commercial mortgage loan. This research used NCREIF return over the previous four

quarters;

They observed that among microeconomic factors, interest rate and real estate market
performance have the most significant impact on loan spread. Property type is also a key
determinant of loan pricing. Moreover, loan maturity, age of property, property value, LTV and
originator have various level of impact on loan spread. Current study is based on the frame work

set up in this research. All the risk factors identified here are included in our research.

Some other researches further examine the dynamics in the property and capital market that

drives loan spread. One of those is the lender factor. Ambrose & Sanders (2003) develops an

equilibrium model of the commercial mortgage market that includes the sequence from
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commitment to origination and allows testing for differences by type of lender. From borrowers,
loan demand is based on the income yield, capital gains, and expectations about return
distributions. Lenders use prices such as mortgage rates and their distributions, and quantities in
underwriting standards. There are separate equilibrium in the markets for loan commitments and
originations. Bank and nonbank lenders are not restricted to the same lending technology, nor to
the weights placed on mortgage rates as opposed to underwriting standards. Empirical results for
the United States commercial mortgage market indicate that banks use interest rates in allocating
credit while nonbanks rely on underwriting standards, notably the loan-to-value ratio. A
consequence is that nonbanks have a clientele incentive towards making low cap rate loans

compensated by low loan-to-value ratios.

CMBS as the fast growing financing instrument has profound impact on mortgage rate. Maris &
Segal (2002) studied yield spread on Commercial Mortgage-Backed Securities (CMBS). They
found CMBS spreads are affected by macroeconomic factors. Competitive pressure during the
1994-1997 period lowered underwriting standards, while the 1998 Russian default crisis
weakened the commercial real estate lending market, leading to higher spreads. The coefficients
for the difference between AAA-rated corporate bond yields and Treasury bond yields
(CORP_SPRD) are positive and statistically significant. A 1% increase in CORP_SPRD
corresponds to a 101 basis point increase in spread between AAA-rated CMBS and Treasuries.
Higher interest rate volatility (SD) and the Experimental Recession Index (XRI) are both
positively associated with greater likelihood of default on the underlying mortgages. The
coefficients for both SD and XRI are positive. The most recent Merrill Lynch report about

CMBS impact on loan spread at origination published in CMBS weekly states that the
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correlation between Treasury rates and CMBS on a spread to Treasury basis is weak, and it is
even weaker when compare them to CMBS on a spread to swap basis. On the other hand,
prolonged higher Treasury rate may put upward pressure on cap rates which, in turn, could hurt
commercial property price appreciation, hence widen spread. The article also points out that the
conduit loans are not originated for portfolio but for re-sell. Thus, for CMBS conduit loan
origination, there is likely less effort in assessing the proper loan spread to balance risk and
reward of a loan and more attention paid to how the loan will impact the deal’s profitability. The
authors believe that loan spreads are linked to market spreads. If bond spreads were to widen
then originators will likely widen loan spreads so that a deal’s profitability remains intact. This

could happen without any change in the risk of the loans being made.

Another study done by Nothaft & Freund (2003) sheds light on the CMBS effect on commercial

mortgage spread, though the data used are CMBS agency deals which might not measure market

risk appropriately. The hypothesis of the study is that securitization has had a narrowing effect

on multifamily and nonresidential mortgage rates. A model of multifamily commercial

mortgage rates at life insurers, expressed relative to a comparable-term Treasury yield, was

estimated over a twenty-two-year period. The parameter estimates supported an option-based

pricing model of rate determination, the important findings are:

e Multifamily mortgage spreads clearly are dependent on general capital market assessments of
risk as measured by the quality spreads on corporate bonds.

e Market volatility that would influence prepayment premium was not statistically significant,

perhaps reflecting the widespread use of lockout and yield maintenance provisions.
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The average loan-to-value ratio-entered to account for changes in loan terms over time-was
the correct sign but only marginally significant;

The variable entered to control for term-to-maturity variation was not significant and was
dropped.

The variable capturing apartment market lending risk-the rate of appreciation of apartment
properties-has the expected negative sign but was not significant at the 90% confidence level.
However, the broader measure of lending risk as captured by the appreciation rate of all
commercial properties was significant and had the expected negative effect. The variables
measuring the price of the underlying collateral asset is the one-year (current quarter relative
to one year ago) appreciation rate of commercial properties or of apartment buildings. Both
are available from NCREIF starting in 1979.11.

Those measures of the volume of securitization-both private-label and the combined
measure-were not statistically different from zero.

The regime shift dummy variable was consistently significant, showing the expected upward
shift in spreads, ceteris paribus.

Proxies for CMBS activity showed no significant effect.

Whether the loan spread incorporates historic risk or future risk has been a debating topic for

years. One important mirroring study of forecasting future risk in stock market done by

Campbell and Shiller (2001) used price-earnings ratios and dividend-price ratios as forecasting

variables for the stock market. Though various simple efficient-markets models of financial

markets imply that these ratios should be useful in forecasting future dividend growth, future

earnings growth, or future productivity growth, the study conclude that, overall, the ratios do
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poorly in forecasting any of these. Rather, the ratios appear to be useful primarily in forecasting
future stock price changes, contrary to the simple efficient-markets models. An empirical
investigation of real estate investors' expectations of risk premium over the last 15 years reported
by Shilling (2003) suggests that ex ante expected risk premiums on real estate are quite large for
their risk, too large to be explained by standard economic models. Further, the results suggest
that ex ante expected returns are higher than average realized equity returns over the past 15
years because realized returns have included large unexpected capital losses. The latter
conclusion suggests that using historical averages to estimate the risk premium on real estate is
misleading. Future risk empirically has very little impact on loan spread. Lusht & Fisher (1984)
tested the hypothesis by looking into the relationship of growth rate and LTV ratio which
directly relates to loan spread. They found that the annual growth rates implied in standard value
models for investment real property are consistently far below actual growth rates using data
from loan commitments made by life insurance companies in 1971-1981. In accordance with the
nonstandard models, debt service coverage ratios from the same data remained stable over the
study period. This suggests that growth was given little explicit consideration in determining the

level of debt financing — the LTV ratio.

The asymmetrical down side risk for equity investors was studied by Sivitanides (1998) and Sing
and Ong (2000). The attempts were made in producing portfolio with better risk-return trade-offs
by factoring in the down side risk. The article concluded that down side risk has been associated
with a risk premium in equity risk assessment and has the potential of being valid asymmetric
risk measure for all property types. None of the previous study we found has the asymmetric risk

measure for debt investors.
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3. Methodology

This study examines how property market risk is reflected into commercial mortgage pricing.
Property market risk is only one of determinants of loan pricing. Therefore, in order to achieve

an unbiased result, we should distinguish property market risk from other determinants.

Based on previous research, the determinants of loan spreads are grouped into four categories:
mortgage loan characteristics, property characteristics, capital market characteristics and
property market characteristics. In each category, the following variables are fundamental in

driving spreads between the mortgage rates and treasuries.
e Mortgage characteristics: LTV ratio, maturity
e Property characteristics: property value, size, type, location and age.
e Capital market characteristics: treasury rate

e Property market characteristics: Sub-market risk (volatility), historic market growth,
future market growth, correlation between sub-market growth and nationwide property

market growth.

Across the country, different MSAs present different property market risks.  Property types also
have various risk characters. For example, from 2002 to 2004, Newark’s industrial properties
experienced 1% of decline in value while its apartments appreciated by 66%. Over the same

span, value of apartments in Indianapolis decreased by 24%. In order to control variation in the
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performance of different asset classes, we define each sub-market as one MSA and one property

type.

Among determinants mentioned above, LTV ratio has different features from other
characteristics. Intuitively, lower LTV ratio provides the most direct protection to debt investors
and should be associated with lower spread. However, according to previous research result,
LTV ratio is an endogenous choice which is determined after negotiation between the borrower
and the lender. It is likely that lenders require lower LTV ratios for borrowers or properties that
generate riskier cash flows, which can attenuate or even reverse the positive relation between
spreads and LTV ratios. We use a graph (Figure 1) to interpret how this mechanism of lender-

borrower negotiation works.

Spread a
Lender

] Borrower
Figure 1

»
>

LTV

The vertical axis of the graph shows the loan spread. The horizontal axis shows the
corresponding LTV ratio. From lender’s perspective, the higher the spread is, the larger amount
of loan, which can be translated into higher LTV ratio, the lender is willing to supply. Moreover,
the lender requires a higher spread for a higher LTV ratio given that the higher LTV ratio
represents higher risk. Hence, the curve for lender slopes upward. Holding other things equal,

borrowers are usually ready to demand larger amount of loan if the price is lower. From
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borrower’s perspective, the lower the spread is, the higher the LTV ratio is demanded. Moreover,
when LTV ratio is higher, the higher risk of distress makes borrower willing to borrow only if
the spread is lower. The curve for borrower is downward sloping. The closing spread and LTV
ratio, at which the curves for lender and for borrower intersect, are the result of negotiation
between lender and borrower.  The curves represent how the demand and supply for loan
depend on spread, given the certain conditions. Movement along curves depicts how much loan
(LTV ratio) would be supplied and demanded given a particular spread level on the vertical axis.
If conditions change, curves shift. As shown in Figure 2, if loan supply changes positively, the
curve for lender shift to right from L to L’, resulting in higher LTV ratio and lower spread,;
likewise, in Figure 3, if loan demand changes positively, the curve for borrower shift to right
from B to B’, leading to higher LTV ratio and higher spread. Using this mechanism, we can

interpret the various impacts of certain conditions on the loan spread and LTV ratio.

Spread 4 Lender (L)

—% Lender (L")

Supply shifts positively

. Borrower(B)
Figure 2 R

LTV

R

Spread? Lender (L)

Demand shifts positively

~~.. Borrower(B)

Figure 3

Borrower(B)

LTV
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According to analysis above, the equation for lender describes the spread as a function of LTV
ratio and the equation for borrower describes LTV ratio as a function of spread. We assume the
curve for borrower, namely loan demand, is mainly determined by capital market characteristics
and property characteristics while the curve for lender, that is loan supply, is determined by
mortgage characteristics, capital market characteristics, property market volatility and property
market correlation with nationwide market. Regarding historic and future property market
growth, we think they are likely to shift either loan supply or loan demand. Therefore, two sets

of structural models are used for analysis.

If property market growth shifts loan supply, we have equation (1) and (2):

For lender:
Spread = a + b* LTV ratio +c* treasury rate

+ d* maturity + > e;* (all property market characteristics) 1)

For borrower:
LTV ratio = f + g* spread +h* treasury rate

+ Y i * (property characteristics) (@)

If property market growth is put on the loan demand side, we have equation (1)’ and (2)’:

For lender:

Spread = j + k* LTV ratio +I* treasury rate + m* maturity

21



+ n* property market volatility

+ 0 * correlation between sub market and nationwide property market growth ay

For borrower:
LTV ratio = p + g* spread + r* treasury rate + > s * (property characteristics)

+ t* historic property market growth + u* future property market growth 2y

Regressions are performed at the individual loan level, but separately by property types including
office, industrial, retail and apartment. Within each property type property market characteristics

will apply to all loans equally whose underlying properties are in that market.

However, given that spread and LTV ratio are jointly determined, they are endogenous variables
in equation (1) and (2), and hence one variable should not be included in the equation for the

other without instrumental variables. Here, we take two approaches to solve this problem.

In one option, joint OLS (ordinary least square) regressions are run for spread and LTV ratio as
“reduced form” outcomes of lender-borrower negotiations as followings. In equation (3), capital
market and property characteristics are used as instrumental variables for LTV ratio; in equation
(4), capital market, mortgage and property market characteristics are used as instrumental

variables for spread.

Spread = v+ w* treasury rate +) x; * (property characteristics)

+ y* maturity + > z;* (all property market characteristics) (3)

22



LTV ratio = v’ + w’* treasury rate + Y X’; * (property characteristics)

+ y’* maturity + > z’;* (all property market characteristics) 4)

The first option, however, does not directly present the relation between spread and LTV ratio
and the mechanism of loan supply and demand. Alternatively, we use the method of 2SLS (two
stage least squares) to establish the linkage. The first step is to predict loan spread and LTV ratio
from Equation (3) and (4) respectively. In the second step, we use estimated LTV ratio and
spread as instrumental variable for LTV ratio and spread respectively in the regressions.

Likewise, we have two sets of models separately for property market growth shifting demand or

supply.

If property market growth shifts loan supply, we have equation (5) and (6):

For lender:

Spread = a’ + b’* estimated LTV ratio +c’* treasury rate

+ d’* maturity + > e’* (all property market characteristics) (5)

For borrower:
LTV ratio = f* + g’* estimated spread +h’* treasury rate

+ 3 i’j* (property characteristics) (6)

If property market growth is put on the loan demand side, we have equation (5)” and (6)’:

23



For lender:
Spread = j’ + k’* estimated LTV ratio +1’* treasury rate + m’* maturity
+ n’* property market volatility

+ 0’* correlation between sub market and nationwide property market growth (5)

For borrower:
LTV ratio = p’ + q’* estimated spread + r’* treasury rate + > s’ * (property characteristics)

+ t’* historic property market growth + u’* future property market growth (6)’
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4. Description of Variables

Mortgage spread

Spread is the difference between the mortgage rate and the rate on treasury bonds with the
maturity as the mortgage. Due to various maturities of mortgages, some of which are not
exactly matched with maturity of treasuries, for simplicity, we use 10-year Treasury in spread
calculations which has the same maturity with over 75% of loans in our data set. The error
incurred by terms other than 10 year will be captured by maturity, an independent variable.
Additionally, given the fact that loans typically price before closing, the spread we use as
dependent variable equals the loan coupon minus the 10-year Treasury for the month prior to the

origination date.

LTV ratio

The LTV ratio is measured as the loan amount divided by the value of the property.

Capital Market Characteristic - Treasury rate

As discussed earlier, we use 10-year treasury rate for the month prior to the origination date to

represent capital market characteristic in the regressions.
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Mortgage Characteristic - Maturity

Maturity, namely loan term, varies from 48 months to 240 months in our data set, among which

120-month loans are over 75%.

Property Characteristic — Size effect

We use property value (or the logarithm of property value), property size (square feet) or value
per square feet to capture size effect and later choose the one which is the most statistically

significant as independent variable in regressions.

Property Characteristic - Building age

Building age is defined as age of property being built or age of property being renovated. In
addition, because we expect that property age may not affect spread linearly, we use dummy
variables for less than 5 years old and more than 5 years old. Among them, the one which is the

most statistically significant will be chosen as independent variable in regressions.

Property characteristic — Property type

Each prime property type can be divided into several sub types. For example, retail includes
anchored retail, single tenant retail, etc. We expect different sub type has various impact on
spread. Therefore, we introduce dummy variables that characterize those sub types in

regressions.
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Property market risk characteristic - Property market volatility

Property market volatility is an inherent feature of property market and measured as standard
deviation of change in each market’s property value or NOI (net operating income) from 1993 to

2006.

Property market risk characteristic - Correlation between sub property market and nationwide

property market

Correlation is also an inherent feature of sub-market and measured as correlation of NOI growth
or value appreciation between each property market and nationwide property market from 1993

to 2006.

Property market risk characteristic - Historic property market change and future property

market change

Regarding property market change, we will test different spans. For example, for 2-year span,
historic (backward) market change is from 2000 to 2002; future (forward) property market

change is from 2002 to 2004.

Due to close relation between value and NOI, we expect their impacts on spread will offset each
other. Therefore, for each of the property market risk characteristics we discussed above, we use

the more statistically significant of value or NOI in regressions.
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5. Data Overview

The commercial mortgage loan data for studying the relationship between loan spread and
property and mortgage characteristics is extracted from the Trepp CMBS Data Feed as of the end
of 2005, provided by the Moody’s Investors Service. The original data feed includes 16 CMBS
deal types: agency CMBS, agency pool, Canada, CDO, credit tenant loan, FHA, franchise loan,
private loan, ReREMIC, seasoned loan, small loan, large loan, miscellaneous loan, healthcare
loan, conduit loan, short term loan and single asset loan. The Trepp data feed covers all the major

property types in most of the MSA markets.

The property market effect on loan spread is studied by using the TWR ISS data set — Property

Price Index and Property Income Index. The data is populated over all major MSA markets and

property types.

The property types and MSA markets are manually matched between the two data sets.

The research data is focused on four property types: multi-family, office, industry and retail.
Other property types that have either small data feed or overwhelming individuality and can not
represent the main market trend are taken out of the data set. The student housing, mobile home

and assistant living in the multifamily group are also stripped off.

The deal types are screened to separate the loans with direct exposure to the property and capital

market risk from loans driven by factors beside market. The agency CMBS, agency pool,
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Canadian loan, CDO, credit tenant loan, FHA, franchise loan, private loan, ReREMIC, seasoned

loan and healthcare loan are taken out for this reason.

Blanket mortgage, pari passu deals and collateralized loans are other outliers eliminated from the

data set.

Collateralized loans have pool of properties serving pool of loans. The properties can be in
different MSA markets and different type. Different property type in different market carries
different risks, and the correlation in between the risks makes the combination risk for such loan

hard to be quantified using the available data for this research.

The pari passu loans are loans splited across multiple securitizations. In many cases, the LTV
represents an abnormally low ratio, which does not reflect the real risk carried by the loan or the
property. Trepp data considers equal risk for each unit or square footage, hence, derives the loan
balance through square footage or unit covered by the loan. The risk premium of pari passu loan
is not only driven by the market and property factors, the multiple securitizations also could have

impacts on each other and skew the market effects, hence they are taken out from the data set.

Blanket mortgage is multiple loans on one property, and meanwhile, each one loan covers
multiple properties. The LTV for such loans are normally nulls in the data set. Same as the other
outlier loans, the interaction in between multiple loans and multiple properties complicates the
risk measured by market and property characteristics. Therefore, they are eliminated from the

data set for this study.
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Floating rate loans are adjustable rate mortgages. The loan coupon rates are adjusted based on
the current index rate. Many of the floating rate loans are in the short term or large CMBS loans,

and also floating rate CMBS deals. Those are taken out from the data set.

The study truncates the time period of loans originated between the 4™ quarter of 2002 and the 1%

quarter of 2003, total 1083 loans in 4 property types: multifamily, office, retail and industry.

In the TWR ISS data set — Property Price Index and Property Income Index, we truncates the
time period of 1993 to 2006 to study the property market volatility and the correlation between
submarket and national market. Historical market change and future market change each span

over two year period from 2000 to 2002 and 2002 to 2004 respectively.
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6. Empirical Results

According to previous research, we include all characteristics in the regression where spread is
dependent variable as shown in Exhibit 1. In theory, we expect mortgages with higher LTV ratio
are associated with higher spread. However, the coefficients of LTV ratio presents both positive
and negative signs for different property type and are statistically insignificant in multifamily

and industry property types, which testifies the endogenous character of LTV ratio.

Exhibit 1: dependent variable-spread (including all characteristics as independent variables)

MF OF RT IM

couponspread  Coef. t Coef. t Coef. t Coef. t
treasury rate -1.51731 -4.14  -1.60662 -5.51 -1.62481 558 24702 -4.51
ltw -0.00197 -1.02  0.01046 525 0.0095535 5.01 0.004026 1.21
maturity 0.006209 /.53 0.007589 7.95 0.0041377 7.01 0.003719 2.64
In_Propt/alue 012677 -4.31 0139267 B.77 -9.96E-02 -2.05
property value -2457E09 -4 77
age_builts 0.227335 3.02 2.14E-02 0.58 0.006333 3.27
property age 0.00=22 202
=d_appre20 0.018427 1.79
sd_noig20 -1.6E-05 1] -1.575718 -1.38 1.703483 0.61
corr_naig -0.00271 -2.34 -0.000382 -0.56 -0.1452052 -1.78
Corr_apprec -0.30534 -1.88
bapprecO00Z 0.006242 242 -0.00299 -1.47 0.0006331 0.4 0.000926 0.29
fapprecl204 -0.00429 246 0.0011 0.76 0.0012939 .81 -0.00261 -1
cons 9.151066 5.86 £.541991 577 9.635064 9.25 12659304 5.6

R-sgquared  0.3426 0.4141 0.3021 0.335
Adj R-sguared 0.32 0.3945 0.2504 0.2692

Exhibit 2 — Exhibit 7 show the regression results of equation (1) - (6) where property market

growth is put on loan supply side. We’ll analyze them first.
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Same as Exhibit 1, the coefficients of LTV ratio in equation (1) and loan spread in equation (2)
present no consistent result, which further validates the endogenous relationship between LTV

ratio and spread.

Exhibit 2: for lender: dependent variable-spread — for equation (1)

hAF OF RT IM
couponspread Coef. t Coef, t Coef, t Coef. t
Treasury rate -1.518579 -4 -1.419083 466 -1.670844 -6.45 -2.300344 -4.12
maturity 0.0070748 8.5 0.0084601 877 0004736 T AT 00034351 235
sd_appre20 0.0167864 1.57 0.0021642 03
sd_noig20 -2.294595 -1.61 09518228 033
COorr_noig -0.0017321 -1.47 -0.1320983 -1.52
COrT_apprec -0.0020018 -1.74 -0.1461313 -0.9
bapprec0002 0.0063524 242 -0.0031689 -1.52 0002418 146 -0.0019198 -0.6
fappreci0204 -0.004242 -2.39 0.0019946 1.36 0.0006463 038 -0.000426 =017
LTV -0.0006333 0.34 0.0137822 7.14 0.0083776 4.25 0.0024777 0.71
_COons 5.959551 4.51 5.773019 467 7643663 725 1071132 473
R-squared 0.2881 0.3502 0.2265 0.2316
Adj R-squared 0.2692 0.3334 0.2138 0.1749

Exhibit 3: for borrower: dependent variable - LTV — for equation (2)

WF OF RT I
LTV Coef. t Coef. t Coef. t Coef. t
Couponspread -2.087541 -1.16 5.736618 3.54 3.195534 2.9 -0.0577693 -0.02
Treasury rate -9.9958209 -4 26 1017831 1.13 0.3944196 006 Z215E+01 1.26
valuesf -0.0467163 -6.08 -0.0153232 -1.83 -0.0883064 =275
age_builts 6.793972 297 4126585 235 3719332 375 5652249 222
property size 0.0000185 207
property value -7.4E-08 -28 -506E-08 =274 -125E-07 =297  235E-07 1.45
_COons 1.14E+02 1043 1.97E+01 053 5.68E+01 214 1642225 -0.23
shadowanchor {dropped)
anchored 574549 3.39
unanchored 0.1846053 011
singletenant 2626171 1.43
othertypes 4 156575 1.68
R-squared 0.2326 0.1891 0.1224 0.123
Adj R-squared 0.2181 01742 0.1038 0.0778
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In order to deal with the endogenous factor, we use the reduced forms for spread and LTV ratio.
The results of estimating regression Equation (3) and (4) are shown in Exhibit 4 and Exhibit 5
respectively. Because the results for each property type are very similar, they are discussed

together.

Exhibit 4: Reduced form: dependent variable- spread — for Equation (3)

MF OF RT IN

couponspread Coef. t Coef. t Coef. t Coef. t
Treasury rate -147149 403 -155764 -519 -1.653102 654 241912 -4 51
maturity 000645 811 0006653 GTT 00037305 621 0003485 249
In_PropValue -0.1227 =421 -0.1264786 -603 -9.84E-02 -2.02
property value -3B61E-09 -6.85
age_builts 021574 29 5 27E-02 14 0006095 315
property age 0.002452 148
sd_appre20 0.01772 172
sd_noig20 -0.00382 -046 -1.230479 -088 1169396 042
corr_noig -0.00261 -226 -000098 -099 -0.1319186 -1 .56
COI_apprec -0.32032 -1.97
bapprec000? 000628 244 000355 =167 00005038 031 0001286 04
fapprec0204 -0.00391 -2.29 0000264 018 00002875 018 -000239 -0.91
_Cons 57407 577 7675143 623 1026722 966 12350009 564

R-squared 03397 0.3538 02641 03244
AdjR-squared 03195 03346 02502 0 2656

Exhibit 5: Reduced form: dependent variable- LTV ratio — for Equation (4)

WAF OF RT I

LTV ratio Coef. t Coef. t Coef, t Coef. t
Treasury rate -20.267 172 1529452 017 -2B86772 044 2110157 13
maturity -0.09919 -392 -008707 -3.06 -0.0446833 -31 -0.06641 =155
waluesf -0.04955 -5.84 -7.31E-02 -2.19
property value -9 90E-08 55 -5.83E-08 407
age_builth 703038 301 3592913 206 3555213 364 5516628 1.96
sd_appre20 01105 032
sd_noig20 -03781 -158 95.03795 281 -938329 -1.16
COIr_noig -0.03972 -1.08 -0.01021 -0.35
COr_apprec 2727019 072 -16726 -0.34
bapprec0002 0.08386 099 -003292 -053 -0.004034 -0.11 0084425 093
fapprec0204 -0.09234 -159 -007836 -1.79 -0.125373 -2B3 0025037 032
_Cons 164.15 348 78391005 22 T9BB5TT 322 016793 0
shadowanchor {dropped)
anchored 6.124405 366
unanchored 04355796 025
singletenant 3046256 166
othertypes 4037787 163

R-squared  0.2282 01879 0.1351 0.1489
AdjR-squared 02047 01637 0.110% 0.0757
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The coefficients of treasury rate in Exhibit 4 are all negative and significant but varying among
the property types in Exhibit 5, indicating that treasury rate has strong negative correlation with

spread but uncertain impacts on LTV ratio.

Except industrial property in Exhibit 4, coefficients for maturities are very significant for both
loan spread and LTV ratio. The coefficients have consistent signs in all property types.

Evidently, Mortgages with longer maturity have higher spread and lower LTV ratio.

The property value, the logarithm of property value, or value per square feet corresponding to
property size effect present a strong negative correlation with spread and LTV, which reveals

that economies of scale lead to lower spread and lower LTV ratio for bigger properties.

The results of regressions also reveal that brand new properties built within five years are
associated with higher spread and higher LTV ratio than properties with age more than five years.

Interestingly, it seems that the renovated age doesn’t have much impact on spread or LTV ratio.

Regarding dummy variables corresponding to different sub property types, we only find they are
statistically significant in explaining the LTV ratio of retail property. As shown in Exhibit 5,
anchored retail has the highest spread and unanchored retail the lowest. These results indicate
that lender would like to offer higher LTV to less riskier properties like anchored retail, which

further inform the endogenous character of LTV ratio.
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The coefficients of property market volatility (standard deviation of market growth) are
insignificant and show both negative and positive signs across different property types,

indicating mortgage pricing is inefficient in reflecting market volatility.

As shown in Exhibit 4, the coefficients for correlation between sub-market and nationwide
property market have negative signs, though it is significant only for multifamily. This may

provide some support for the negative relationship between spread and correlation.

Regarding historic market growth and future market growth, we do not find any close correlation
with loan spread. Except multifamily, the coefficients for other property types are insignificant
as evidenced in Exhibit 1. Although the loan spread of multifamily presents positive correlation
with historic market growth and negative correlation with future market growth, the significant
relationships are only found in the span of 2 year period from 2000 to 2002 and from 2002 to
2004. In addition, it should be noted that when replacing value change with NOI change in

regressions, the results are even less convincing.

From the reduced forms, we do not detect any property market risks embedded in loan spread. In
order to reach a firm conclusion, build a direct relation between spread and LTV ratio and
interpret mechanism of loan demand and supply, alternatively we use the method of two stage
least squares to treat the endogenous character of LTV ratio. The first stage is to obtain the

predicted spread and LTV ratio from equation (3) and (4) as estimated by Exhibit (4) and (5).
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The second stage is to use predicted spread and LTV ratio as instrumental variables for spread

and LTV respectively in equation (5) and (6).

Exhibit 6: For lender: dependent variable — spread (using predicted LTV ratio from Exhibit 5 as

independent variable) — for Equation (5)

MF OF RT I
couponspread Coef. t Coef. t Coef. t Coef. t
Treasury rate -1.36704 -3.46 -1.56539 -5.09 -167477 -6.33 -253228 -4 34
maturity 0.007766 7.92 0.009503 955 0.00466 5.98 0.004166 2.65
sd_appre20 0.014681 1.36 0.011837 1.59
5d_noig20 -2.14259 -1.41 2241525 0.74
COMr_Noig -0.00153 -1.29 -0.12187 -1.38
Corr_apprec -0.00031 -0.26 -0.05716 -0.33
bapprec0002 0008558 25 -0.0027% -1.31 0.002334 1.38 -0.00309 -0.93
fapprec0204 -0.00301 -1.51 0.002655 1.79 0.00041% 023 -0.0008 -0.31
p_LTV 0.005848 1.12 0.034878 6.93 0.006556 1.06 0.016695 1.39
_Cons 5 83005 331 4550251 359 7.792522 661 1049414 4 66
R-squared 0.2912 0.344 0.1957 0.2275
Adj R-squared 02723 0.327 01825 0.1876

Exhibit 7: For borrower: dependent variable — LTV ratio (using predicted spread from Exhibit 4

as independent variable) — for Equation (6)

WAF OF RT I

LTV Coef, t Coef, t Coef, t Coef, t
p_Spread -11.4176 -3.53 -10.8358 -2.65 -14.1939 -4.74 0.113572 0.16
Treasury rate -33.5486 -2.62 -14.0041 -1.82 -2949765 =375 2348112 1.5
valuesf -0.04751 -6.14 -0.01252 -1.48 -0.08529 -2 .66
age_builts 8202722 249 423844337 242 5046759 505 551554 219
property size 0.000014 1.58
property value -8 79E-08 -3.19 -1.28E-07 -5.07 -146E-07 =354 2 24E-07 1.36
_Cons 2261252 422 1499773 314 2134812 59 -24.852 -0.4
shadowanchor (dropped)
anchored 4 647741 278
unanchored 0.864135 0.5
singletenant 3.398535 1.88
othertypes 3.028548 .24

R-squared 0.2202 01732 015 0.1188

Adj R-squared 02055 0158 0132 0.0738
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In the equation for lender as shown in Exhibit 6, the coefficients of predicted LTV ratio are
positive, indicating higher LTV is associated with higher spread. In the equation for borrower
which determines the demand as shown in Exhibit 7, the coefficients for predicted spread are
negative in all property types except industrial, indicating when spread goes up borrower will
borrow less. The results of multifamily, retail and office are consistent with the supply-demand
diagram we introduced in previous section. However, it should be noted that in loan demand
equation the coefficient of estimated spread for industrial property is insignificant and presents

different sign from other three property types.

In addition, except treasury rate and property market characteristics, other variables reinforce the
results from reduced forms in equation (3) and (4). Treasury rate presents same moving
directions across different property types for lender. As shown in Exhibit 6, when treasury rate
goes up, lender requires lower spread. But in the equation for borrower, treasury rate of
industrial property has different signs from others. As shown in Exhibit 7, when treasury rate
goes up, borrower demands less amount of loan, i.e. lower LTV ratio for multifamily, retail and
office while industrial property presents opposite variation direction. Regarding property market
characteristics, the most significant results present in multifamily, and the loan spread of
multifamily shows positive relation with historic market growth and negative relation with future

market growth, which is consistent with the results of equation (3).

Exhibit 8 -11 show the regression results when property market growth is put on loan demand
side. The results are similar to those when property market growth drives supply. However,

interestingly, in equation for borrower, the coefficients of both estimated spread and treasury rate
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have negative signs across all property types including industry property, which seems to
indicate that the models that put property market growth in demand side work better. We’ll

further discuss it in the following section.

Exhibit 8: for lender: dependent variable-spread — for equation (1)

AF OF ET I
couponspread  Coef t Coef, t Zoef, t Coef, t
Treasury rate -1.44112 =378 -143922 -4 72 -1.65585 -6.29 -2.28547 -4 .17
maturity 0.007015 84 0003493 879 0004675 772 0003477 239
sd_apprez0 0.013768 1.38 0002625 037
sd_noig20 -1.75715 -145 0756939 0.28
COrr_noig -0.00137 -1.15 -0.09189 =112
COrr_apprec -0.0019 -1 .66 -0 16688 -1.06
LTV -0.00013 0.07 0.013724 7.09 0.008271 4.24 0.002092 0.61
_cons 6661132 43 5881472 475 759798 721 1067707 479
R-squared 02674 0.3405 02226 02275
Adj R-sguared 02536 03284 02135 01876

Exhibit 9: for borrower: dependent variable - LTV — for equation (2)’

MAF OF RT I

LTV Coef. t Coef. t Coef. t Coef. t
Couponspread -4.90234 -2.85 5.763646 3.54 3.111689 2.81 0.264821 0.09
Treasury rate -24 3691 -2.04 1019481 1.13 0073647 001 2181438 1.26
valuesf -0.04649 -5.32 -0.01279 -1.49 -0.08491 -2.57
age_builts 7756767 326 3930546 223 363929 366 6066392 236
property size 1.86E-05 2.08
property value  -6.73E-08 -2.5 -5 44E-08 -2.91 -1.26E-07 -3 2.21E-07 1.34
bapprec002 0119578 1419 0001242 0.02 0022262 0.6 0085566 1
fapprec0204 -0.08396 -1.49 -0.05807 -1.35  -0.03543 -1.06 0046326 0.63
_cons 1791222 363 20133229 054 5931195 222 -19.9445 -0.28
shadowanchor (dropped)
anchored 5.700402 334 334
unanchored 0.096426 0.06 0.06
singletenant 250292 1.36 1.36
othertypes 4 169589 1.67 1.67

R-squared 02133 01946 01256 01404

Adi R-squared 01923 01737 01028 0.0771
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Exhibit 10: For lender: dependent variable — spread (using predicted LTV ratio from Exhibit 5

as independent variable) — for Equation (5)’

MF OF RT IM
couponspread Coef. t Coef, t Coef, t Coef, t
Treasury rate -1.30518 -336 -157647 -5.11 -1.66207 -6.29 -2.43965 -4 28
maturity 0007696 235 0009528 954 (0004596 707 000399 2 56
sd_appre20 0015165 152 0012122 162
sd_noig20 -1.70104 -1.37 1558708 054
COrr_noig -0.00122 -1.03 -0.08483 -1.02
COMT_apprec -0.00017 -0 .14 -0.114396 -0.69
p_LTV 0.006524 152 0.034216 6.81 0.006149 1.07 0.011554 1.05
_CONs 5571789 334 4671776 367 7774877 B6.67 1052783 472
R-squared 02737 03323 01921 02275
Adl R-squared 0.26 0.32 0.1827 0.1876

Exhibit 11: For borrower: dependent variable — LTV ratio (using predicted spread from Exhibit

4 as independent variable) — for Equation (6)’

rAF OF T I

LTV Coef. t Coef. t Coef. t Coef. t
p_Spread -13.0985 -3.96 -11.4491 -2.73 -15.8908 5.18 5.80341 0.8
Treasury rate -38.7554 -2.99 -14.4831 -1.35 -33.1319 411 -10.2226 -0.41
wallesf -0.04682 =541 -0.0101 -1.17 -0.08676 -2.59
age_builts 926648 385 308534 224 5009692 504 5675913 232
property size 1.36E-05 1.54
property value  -8.82E-08 -3.2 -134E-07 -5.23 -149E-07 -3.64 1.97E-07 1.11
bapprecO00? 016842 1968 -0.05577 -0.89 001134 0.31 0.04561 0.52
fapprec0204 -0.10554 -1.88 -0.04939 -1.14 -0.08315 -248 0038769 0.51
_CONs 2489351 458 153.3083 3.2 2325358 5.31 39.96499 0.36
shadowanchor (dropped)
anchored 4 275588 2.54
unanchored 0.637987 0.37
singletenant 3.105058 1.73
othertypes 2.685195 1.1

R-squared 0.2346 0.1798 01625 0.1368

Ad R-squared 0.2142 0.1585 01407 0.0725
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7. Interpretation of Results

In order to understand the underneath economical mechanism of the regression results, we use

the loan demand-supply equilibrium graphs introduced in methodology section to interpret them.

Capital Market Characteristic - Treasury rate

Figure 4

Spreada

Lender(L1)
Lender(L2)
e Treasury rate increases

________________

Borrower(B1)
“~-.._Borrower(B2)

LTV

Spread is the premium over Treasury rate the lender requires for bearing risks. Treasury rate

drives both demand and supply. As risk-free rate, when treasury rate goes up, the lender may

need some time to make reaction and hence accept lower spread which still results in same or

higher total return while the borrower will decrease loan demand for a given level of spread due

to higher borrowing cost. The results of equation (5), equation (6) excluding industrial property,

equation (5)’and equation (6)’ as shown in Exhibit 6, 7, 10 and 11 validate this impact of

treasury rate on lender and borrower. As a result, the curve for lender shifts to the right from L1

to L2 while the curve for borrower shifts to the left from B1 to B2. As shown in figure 4, higher

treasury rate leads to lower spread and uncertain LTV ratio which could be higher, lower or
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stable, which is consistent with the regression results of equation (3) and (4) as shown in Exhibit

4 and 5.

Mortgage Characteristic - Maturity

Figure 5

Spread4

Lender (L3)

Lender (L1)

Maturity increases

Borrower(B1)

LTV

As maturity lengthens, for a given level of LTV ratio the lender requires higher spread to

compensate the higher risk derived from longer payback period. As a result, the curve for lender

shifts to the left from L1 to L3. As shown in figure 5, higher maturity leads to higher spread and

lower LTV ratio, which is consistent with the regression results.

Property Characteristic — Size effect

Larger properties are usually held by large institutions including pension funds, REITSs, foreign

investment institutions, etc. Such large institutions often have “deep pockets”, that is, lots of

cash that they need to invest as equity, and they also often tend to have a more conservative

investment philosophy than the less-bureaucratic and more entrepreneurial smaller investors. The

result would be that larger properties, as purchased primarily by large institutions, would have

more equity (less debt) in their capital structure. Moreover, large institutions tend to be either
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tax-exempt, or to have multiple investor/owner/partners who face varying tax situations. This
dilutes the incentive large real estate investment institutions have for maximizing income tax
savings. Comparatively, income tax shield benefits are more of a motivation for the smaller,
local investors than for the larger institutions. In addition, the smaller, more entrepreneurial and
more local investors who tend to dominate more in the small property purchases also often have
a type of information advantage. They are expert in their own local real estate market where they
are investing. This information advantage may give them extra confidence that they know the
risks, which makes them less afraid to lever to the maximum. Lastly, investors in the CMBS
market penalize large, lumpy deals, which can result from some large loans. The unevenness of
the risk profile of a lumpy deal can be inconsistent with size of the tranch, particularly for
anything other than Aaa, and can reduce liquidity. Furthermore, a deal with a few very large
loans will also have a low Herf measure and therefore be penalized in subordination levels. As a
result, large loans tend to be more conservatively leveraged in order to offset that aversion to
lumpiness. In fact, the very definition of a "fusion™ deal is: the combination of a large number of
small loans (aka conduit loans) and a small number of large loans with low leverage. This trend

was exacerbated after 9/11 which consciousness of the importance of large loans in a deal was

highlighted.
Spread
P 1 Lender
___________ Size increases
. Borrower(B1)
Figure 6 , 1 ._Borrower(B3)
LTV
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Therefore, borrower with bigger property demands less amount of loan for a certain spread. As

a result of bigger property, the curve for borrower shifts to the left from B1 to B3. It can be seen

from figure 6 that bigger property leads to lower spread and lower LTV ratio. The results of

regressions also reveal the significant negative relation between property size effect and the

spread and LTV ratio.

Property Characteristic - Building age

Figure 7

Spread4

>
’

Lender

Newer property

Borrower(B4)

Borrower(B1)

LTV

Borrowers with brand new properties expect income growth as properties come to stabilization

and mature management, and therefore can accept a higher spread for a certain LTV ratio than

borrowers with older properties. With unstable cash in flow, the new property often requires

higher leverage comparing to the stable properties. As a result, when property is newer, the curve

for borrower shifts to the right from B1 to B4. As shown in figure 7, newer property has higher

spread and higher LTV ratio. This is consistent with the results of regressions which reveal that

new properties built within five years are associated with higher spread and higher LTV ratio

than properties with age more than five years.
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Property Market Risk Characteristic - Property market volatility

Lender (L4)

Spread
preacs Lender (L1)

Volatility increases

Figure 8
Borrower(B1)

I_:TV

As market volatility increases, given a certain LTV ratio, lender would require higher spread due
to the increase in default risk. Consequently, when market becomes more volatile, the curve for
lender shifts to left from L1 to L4. As shown in figure 8, higher market volatility leads to higher
spread and lower LTV ratio. However, in regression results, coefficients for market volatility
present different signs and mostly are insignificant for each property type, suggesting that

mortgage pricing is inefficient in reflecting property market volatility.

Property Market Risk Characteristic - Correlation between sub property market and nationwide

property market

Lender (L1)
Spreada
Lender (L5)
Correlation increases
Borrower(B1)
Figure 9 >
LTV

As correlation increases, given a certain LTV ratio, lender would require lower spread because

operating in line with national property market makes property market risks more predictable
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and controllable. As a result, when market correlation with total property market increases, the
curve for lender shifts to the right from L1 to L5, which leads to lower spread and uncertain LTV
ratio as shown in figure 9. However, the regression results show that the coefficients for
correlation between sub-market and nationwide property market are insignificant except in
reduced form for spread of multifamily. Although in lender’s equations the coefficients for
correlation have negative signs, this doesn’t provide enough support for mortgage pricing

efficiency in reflecting market correlation.

Property Market Risk Characteristic - Historic property market change and future property

market change

In theory, the position in the real estate cycle decides the price of risk. The peak of the market
indicates the future trough, while the bottom of the market predicts the up going trend in the
future. When market booms, as represented by point A in figure 10, lenders expect that the
market will go down and hence require higher spread. This mechanism is illustrated in Figure
11. When property market goes up to the peak, the curve for lender shifts to the left from L1 to
L6, which leads to higher spread and lower LTV ratio. On the contrary, when market is at the
bottom, as represented by point B in Figure 8, lenders predict market will go up and hence
require lower spread. As shown in Figure 12, when property market goes down to bottom, the
curve for lender shifts to the right from L1 to L7, which leads to lower spread and higher LTV
ratio. Finally, holding other things equal, we expect the highest spread at the peak of market and
lowest spread at the bottom of market. Figure 10 shows that loan spread is positively related to

previous market growth and reversely related to future market growth.
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A - maximum spread

Figure 10
B - minimum spread

Lender (L6)

Spreada
Lender (L1)

Property market goes up to the peak

Figure 11 Borrower(B1)

LTV

Lender (L1)

»

Spread4
Lender (L7)

Property market goes down to the bottom

Borrower(B1)

Figure 12

LTV

The regression results as discussed in previous section show that the coefficients of backward-
forward market growth variables are significant only in the reduced form for spread of
multifamily (see Exhibit 4), where spread presents positive correlation with backward market

growth and negative correlation with forward market growth. However, the coefficients of these
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variables in reduced form for LTV ratio of multifamily (see Exhibit 5) are insignificant and have
the same signs as in Exhibit 4. This seems to imply that spread and LTV ratio are highest at the
market peak and lowest at the bottom, which is inconsistent with the theoretical interpretation we

discussed above.

Since there is little evidence that the market cycle shifts lender supply, we would explain the
results as that borrower demand is strongest at the peak of market and lowest at the trough. As
shown in Figure 13 and 14, when market goes to peak or bottom, loan demand, namely the curve
for borrower shifts, suggesting that spread and LTV ratio is highest at the market peak and

lowest at the bottom, which is consistent with the results of reduced form for multifamily.

Spreada
Lender
N Property market goes down to the bottom
s Borrower(B1)
Figure 13 . 1 . _Borrower(B5)
LTV
Spreada

Lender

Property market goes down to the peak

o Borrower(B4)

Borrower(B6)

Figure 14 I:TV
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The Exhibit 8-11 estimated by equation (1), (2)’, (5)’ and (6)’ present the results of putting
property market growth on the demand side. As we analyzed in previous section, this set of
models gets the same signs for treasury rate and predicted spread in borrower’s equation across
all property types, which indicates this set of models works better and hence provides some
evidence that property market growth drives demand not supply. However, we still can’t find
systematic impact of property market characteristics on spread and LTV ratio across all property

types.
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8. Conclusion

MSA property market is a major factor in credit performance of the loans in CMBS and in the
securities themselves. If mortgage pricing is efficient, it should capture property market
variation risk and inherent risk. The thesis takes a rigorous quantitative approach to test the

relationship between commercial mortgage pricing and property market risk.

Providing lenders with the most direct protection, LTV ratio is supposed to be the most
important determinants of mortgage pricing and should have significant positive impacts on
spread. However, empirical results show that LTV ratio is an endogenous choice which is
determined after negotiations between lender and borrower. The reduced form and 2SLS method
are used to deal with the endogenous factor. Meanwhile, we use a loan demand-supply diagram
to interpret how various determinants influence loan spread and LTV ratio. This makes a big

improvement over understanding the relationship between LTV ratio and mortgage spread.

The mortgage demand-supply diagram interprets the dynamic relationship between loan spread
and property characteristics, mortgage loan characteristics, property market characteristics and
capital market characteristics. Property characteristics, represented by property size effect and
age, drive the loan demand. Larger property size and older age drive down the loan demand,
hence lead to lower spread. Mortgage characteristics, represented by maturity drive loan supply
schedule. Longer maturity is associated with higher spread and lower LTV ratio. Treasury rate,

as one of capital market characteristics, drives both the loan demand and supply. Higher treasury
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rate leads to lower spread and uncertain LTV ratio. However, property market characteristics
appear to play little, if any, role in shifting either the loan demand or supply schedule. This
indicates that property market risk characteristics have little systematic impact on spread and
LTV ratio across property types. It should be noted that some evidence was found showing that
backward and forward market growth shift loan demand in multifamily property type, but no
evidence of such shift in loan supply. But our test still shows no commanding roles of property

market risks in determining loan pricing.

In conclusion, there is little linkage between property market risk and original loan spread. We

may say that commercial mortgage is mispriced in terms of property market risk.

Due to the limited data base of the thesis, we only use the six month mortgage data from October
2002 to March 2003 in analysis. Going forward, future research can be extended to longer or

more recent period to achieve a more generalized analysis of commercial loan pricing.

50



Bibliography

B. Ambrose & A. B. Sanders (2003), "Commercial Mortgage (CMBS) Default and Prepayment
Analysis™, Journal of Real Estate Finance and Economics, Vol. 26, No. 2-3, March-May 2003

B. A. Maris & W. Segal (2002), “Analysis of Yield Spreads on Commercial Mortgage-Backed
Securities”, Journal of Real Estate Research, Vol. 23, No. 03, May/June 2002, 235-252

Campbell, J.Y. and Shiller R. J., (2001), “Valuation Ratios and The Long-Run Stock Market
Outlook: an Update”, Working Paper 8221, http://www.nber.org/papers/w8221

Frank E. Nothaft and James L. Freund (2003), “The Evolution of Securitization in Multifamily
Mortgage markets and Its Effect on lending Rates”, Journal of Real Estate Research, Vol. 25,
No. 02, Apr-Jun.2003, 91-112

Grissom, T., D. Hartzell and C. Liu, (1987). “An Approach to Industrial Real Estate Markets
Segmentation and Valuation Using the Arbitrage Pricing Paradigm”, Real Estate Economics 15,
199-218

Lusht, K.M. and Fisher, J.D. (1984), “Anticipated Growth and the Specification of Debt in Real
Estate Value Models”, Real Estate Economics, Volume 12, Number 1, March 1984, pp. 1-11(11)

P.H. Hendershott and B. Turner (1999), “Estimating Constant-Quality Capitalization Rates and
Capitalization Effects of Below Market Financing”, Journal of Property Research 16: 109-122

Ping Cheng (2005), “Asymmetric Risk Measures and Real Estate Returns”, The Journal Of Real
Estate Finance and Economics, 30:1, 89-102, 2005

P. Sivitanides, J. Southard, R.G. Torto, W. Wheaton (2001), “The Determinants of Appraisal-
Based Capitalization Rates”, Real Estate Finance, Summer, 2001, Page 1

R. Sivitanidou and P. Sivitanidies (1999), “Office Capitalization Rates: Real Estate and Capital
Market Influences”, Journal of Real Estate Finance and Economics, 18, 297-322

Shilling, James D . (2003), “Is There a Risk Premium Puzzle in Real Estate?”, Real Estate
Economics, Bloomington: Winter 2003. Vol.31, Iss. 4; pg. 501, 25 pgs

S. Gordon & L. Kizer (2006), “US CMBS: The Missing Link Between Commercial Mortgage
Loan Spreads and Property Market Risk”, Moodys Special Report

Sivitanides, P. S. (1998), “A Downside-risk Approach to Real Estate Portfolio Structuring”,
Journal of Real Estate Portfolio Management 4, 159-168

Sing, T. F. and Ong, S. E. (2000), “Asset Allocation in a Downside Risk Framework”, Journal of
Real Estate Portfolio Management 6, 213-224

51



Titman, Sheridan, Tompaidis, Stathis and Tsyplakov, Sergey (2005), “Determinants of Credit
Spreads in Commercial Mortgages”, Real Estate Economics, Volume 33, Number 4, December
2005, pp. 711-738(28)

52



Appendix

Table 1: Multifamily
dependent variable - spread (including all characteristics as independent variables)

Source SS df MS Number of obs = 271
F( 9, 261) = 15.12
Model 23.723592 9 2.635955 Prob > F = 0
Residual 45.516185 261 0.174392 R-squared = 0.3426
Adj R- squared = 0.32
Total 69.239777 270 0.256444 Root MSE = 0.4176
couponspread Coef. Std. Err. t P>t [95%Conf. Interval]
interestrate -1.5617912  0.3670695 -4.14 0 -2.240707 -0.7951176
Itv -0.0019694  0.0018142 -1.09 0.279 -0.0055417 0.001603
maturity 0.0062093  0.0008241 7.53 0 0.0045866 0.007832
In_PropValue -0.1267653  0.0293867 -4.31 0 -0.1846305 -0.0689002
age_builts 0.2273381 0.0752386 3.02 0.003 0.0791862 0.3754901
sd_appre20 0.0184273  0.0103213 1.79 0.075 -0.0018963 0.0387508
corr_noig -0.0027078  0.0011595 -2.34 0.02 -0.0049909 -0.0004247
bapprec0002 0.0062421 0.0025752 2.42 0.016 0.0011712 0.011313
fapprec0204 -0.0042905 0.0017443 -2.46 0.015 -0.0077252 -0.0008559
_cons 9.151866 1.561741 5.86 0 6.07665 12.22708
Table 2: Multifamily
For lender: dependent variable-spread — for equation (1)
Source SS df MS  Number of obs = 271
F( 7, 263) 15.21
Model 19.94886 7 2.849837 Prob > F 0
Residual 49.29092 263 0.187418 R-squared 0.2881
Adj R-squared 0.2692
Total 69.23978 270 0.256444 Root MSE = 043292
couponspread Coef.  Std. Err. t P>t [95%Conf. Interval]
interestrate -1.51858 0.379267 -4 0 -2.26537 -0.77179
Itv -0.00063 0.001855 -0.34 0.733  -0.00428 0.003018
maturity 0.007075 0.000832 8.5 0 0.005436 0.008714
sd_appre20 0.016786 0.010687 1.57 0.117  -0.00426 0.037829
corr_noig -0.00173 0.001182 -1.47 0.144  -0.00406 0.000596
bapprec0002 0.006352 0.002628 242 0.016  0.001178 0.011526
fapprec0204 -0.00424 0.001777 -2.39 0.018  -0.00774 -0.00074
_cons 6.959851 1.542148 4.51 0 3.923323 9.996379
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Table 3: Multifamily
For borrower: dependent variable - LTV — for equation (2)

Source SS df MS Number of obs = 271
F( 5, 265) = 16.06

Model 14361.11 5 2872.222 Prob > F = 0
Residual 47390.95 265 178.8338 R-squared = 0.2326
Adj R-squared = 0.2181

Total 61752.06 270 228.7113 Root MSE = 13.373
Itv Coef.  Std. Err. t P>t [95%Conf. Interval]
couponspread -2.08754 1.794652 -1.16 0.246 -5.62113 1.44605
interestrate -9.99821 2.346585 -4.26 0 -14.6185 -5.37789
valuesf -0.04672 0.007682 -6.08 0 -0.06184 -0.03159
propertyvalue -7.40E-08 2.64E-08 -2.8 0.005 -1.26E-07 -2.20E-08
age_builts 6.793972 2.290769 2.97 0.003 2.283549 11.3044
_cons 114.0383 10.93403 10.43 0 92.5097 135.567

Table 4: Multifamily
Reduced form: dependent variable- spread — for Equation (3)

Source SS df MS Number of obs = 271
F( 8, 262) = 16.85
Model 23.51809 8 2.939761 Prob > F = 0
Residual 45.72169 262 0.174510 R-squared = 0.3397
Adj R-squared = 0.3195
Total 69.23978 270 0.256444 Root MSE = 0.41774
couponspread Coef.  Std. Err. t P>t [95%Conf. Interval]
interestrate -1.47149  0.36469 -4.03 0 -2.18959  -0.75338
maturity 0.00645  0.00080 8.11 0 0.00488 0.00801
In_PropValue -0.12270  0.02916 -4.21 0 -0.18011 -0.06529
age_builts 0.21574  0.07450 2.9 0.004 0.06904 0.36243
sd_appre20 0.01772  0.01030 1.72 0.087  -0.00257 0.03801
corr_noig -0.00261  0.00116 -2.26 0.025 -0.00489 -0.00034
bapprec0002 0.00628  0.00258 2.44 0.015 0.00121 0.01135
fapprec0204 -0.00391  0.00171 -2.29 0.023  -0.00727 -0.00054
_cons 8.74070  1.51563 5.77 0 5.75634 11.72507
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Table 5: Multifamily
Reduced form: dependent variable- LTV ratio — for Equation (4)

Source SS df MS Number of obs = 271
F( 8, 262) = 9.69
Model 14094.867 8 1761.8584 Prob>F = 0
Residual 47657.194 262  181.8977 R-squared = 0.2282
Adj R-squared = 0.2047
Total 61752.061 270 228.7113 Root MSE = 13.487
Itv Coef.  Std. Err. t P>t [95%Conf. Interval]
interestrate -20.2670  11.7868 -1.72 0.087  -43.4759 2.9419
maturity -0.0992 0.0253 -3.92 0 -0.1490 -0.0494
valuesf -0.0496 0.0085 -5.84 0 -0.0663 -0.0328
age_builts 7.0304 2.3386 3.01 0.003 2.4254 11.6353
sd_appre20 0.1105 0.3352 0.33 0.742 -0.5495 0.7705
corr_noig -0.0397 0.0369 -1.08 0.282 -0.1123 0.0329
bapprec0002 0.0839 0.0844 0.99 0.321 -0.0823 0.2500
fapprec0204 -0.0923 0.0582 -1.59 0.114 -0.2070 0.0224
_cons 164.1503  47.1231 3.48 0.001 71.3621 256.9385

Table 6: Multifamily
For lender: dependent variable — spread
(using predicted LTV ratio from Table 5 as independent variable) — for Equation (5)

Source SS df MS Number of obs = 271
F( 7, 263) = 15.43
Model 20.16084 7 2.88012 Prob > F = 0
Residual 49.07894 263 0.186612 R-squared = 0.2912
Adj R-squared = 0.2723
Total 69.23978 270 0.256444 Root MSE = 043199
couponspre~1 Coef.  Std. Err. t P>t [95% Conf. Interval]
interestra~1 -1.36704 0.395313 -3.46 0.001 -2.14542 -0.58866
maturity 0.007766 0.000981 7.92 0 0.005836 0.009697
sd_appre20 0.014681 0.010781 1.36 0.174 -0.00655  0.03591
corr_noig -0.00153 0.001189 -1.29 0.198 -0.00388 0.000806
bapprec0002 0.006558 0.002627 25 0.013 0.001386  0.01173
fapprec0204 -0.00301 0.002 -1.51 0.133 -0.00695 0.000924
p_ltv 0.005848 0.005224 1.12 0.264 -0.00444 0.016134
_cons 5.83005 1.75876 3.31 0.001 2.367007 9.293093
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Table 7: Multifamily
For borrower: dependent variable — LTV ratio
(using predicted spread from Table 4 as independent variable) — for Equation (6)

Source SS df MS Number of obs = 271
F( 5, 265) = 14.96
Model 13595.66 5 2719.131 Prob > F = 0
Residual 48156.4 265 181.7223 R-squared = 0.2202
Adj R-squared = 0.2055
Total 61752.06 270 228.7113 Root MSE = 13.48
Itv Coef.  Std. Err. t P>t [95% Conf. Interval]
interestra~1 -33.5486 12.80673 -2.62 0.009 -58.7645 -8.33269
p_spread f  -11.4176 3.235647 -3.53 0 -17.7884  -5.04674
valuesf -0.04751 0.007737 -6.14 0 -0.06275 -0.03228
age_builts 8.202722  2.34916 3.49 0.001 3.577328 12.82812
-8.79E- -3.36E-
propertyva~e 08 2.76E-08 -3.19 0.002 -1.42E-07 08
_cons 226.1252 53.62557 4.22 0 120.5388 331.7116
Table 8: Multifamily
For lender: dependent variable-spread — for equation (1)’
(removing property market growth from independent variables)
Source SS df MS Number of obs = 271
F( 5, 265) = 19.34
Model 18.51446 5 3.702892 Prob > F = 0
Residual 50.72532 265 0.191416 R-squared = 0.2674
Adj R-squared = 0.2536
Total 69.23978 270 0.256444 Root MSE = 043751
couponspread Coef.  Std. Err. t P>t [95% Conf. Interval]
interestrate -1.44112 0.381584 -3.78 0 -2.19245 -0.6898
maturity 0.007015 0.000835 8.4 0 0.005371 0.008659
sd_appre20 0.013768 0.010009 1.38 0.17 -0.00594 0.033475
corr_noig -0.00137 0.001187 -1.15 0.25 -0.00371 0.000969
Itv -0.00013 0.001818 -0.07 0.944 -0.00371 0.003451
_cons 6.661132  1.54985 4.3 0 3.609545 9.71272
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Table 9: Multifamily
For lender: dependent variable-spread — for equation (2)’
(adding property market growth as independent variables)

Source SS df MS Number of obs = 271
F( 7, 263) = 10.18
Model 13168.85 7 1881.264 Prob > F = 0
Residual 48583.21 263 184.7271 R-squared = 0.2133
Adj R-squared = 0.1923
Total 61752.06 270 228.7113 Root MSE = 13.591
Itv Coef.  Std. Err. t P>t [95% Conf. Interval]
couponspread -4.90234 1.722006 -2.85 0.005 -8.29302 -1.51167
interestrate -24.8691 12.19112 -2.04 0.042 -48.8737 -0.86447
valuesf -0.04649 0.008736 -5.32 0 -0.06369 -0.02928
age_builts 7.756767 2.379836 3.26 0.001 3.070811 12.44272
-6.73E- -1.42E-
propertyva~e 08 2.69E-08 -2.5 0.013 -1.20E-07 08
bapprec0002 0.119576 0.084514 1.41 0.158 -0.04683 0.285986
fapprec0204 -0.08396 0.056524 -1.49 0.139 -0.19526 0.027335
_cons 179.1222 49.31082 3.63 0 82.02793 276.2164

Table 10: Multifamily

For lender: dependent variable — spread — for equation (5)’

(removing property market growth from independent variables and using predicted
LTV ratio from Table 5 as independent variable)

Source SS df MS Number of obs = 271
F( 5, 265) = 19.97
Model 18.95106 5 3.790213 Prob > F = 0
Residual 50.28871 265 0.189769 R-squared = 0.2737
Adj R-squared = 0.26
Total 69.23978 270 0.256444 Root MSE = 0.43562
couponspre~1 Coef.  Std. Err. t P>t [95% Conf. Interval]
interestra~1 -1.30516 0.388195 -3.36 0.001 -2.0695 -0.54082
maturity 0.007696 0.000922 8.35 0 0.00588 0.009511
sd_appre20 0.015165 0.01 1.52 0.131 -0.00452 0.034853
corr_noig -0.00122 0.001185 -1.03 0.303 -0.00356  0.00111
p_ltv_f 0.006524 0.004297 1.52 0.13 -0.00194 0.014984
_cons 5.571789  1.66989 3.34 0.001 2.283848 8.85973
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Table 11: Multifamily

For borrower: dependent variable — spread — for equation (6)’

(adding property market growth as independent variables and using predicted spread
from Table 4 as independent variable)

Source SS df MS  Number of obs = 271
F( 7, 263) = 11.51
Model 14485.34 7 2069.334 Prob > F = 0
Residual 47266.72 263 179.7214 R-squared = 0.2346
Adj R-squared = 0.2142
Total 61752.06 270 228.7113 Root MSE = 13.406
Itv Coef.  Std. Err. t P>t [95% Conf. Interval]
p_spread_f -13.0985 3.310454 -3.96 0 -19.6169 -6.58018
interestra~1 -38.7554 12.95533 -2.99 0.003 -64.2648 -13.2461
valuesf -0.04662 0.008615 -5.41 0 -0.06358 -0.02965
age_builts 9.26648  2.40407 3.85 0 4532807 14.00015
propertyva~e -8.82E-08 2.75E-08 -3.2 0.002 -1.42E-07 -3.40E-08
bapprec0002 0.16842 0.085043 1.98 0.049 0.000967  0.335873
fapprec0204 -0.10554  0.05627 -1.88 0.062 -0.21633  0.005263
_cons 248.9351 54.33888 4.58 0 141.9405  355.9297

Table 12: Office
dependent variable - spread (including all characteristics as independent variables)

Source SS df MS  Number of obs = 278
F( 9, 268) = 21.05
Model 22.5307 9 2.50340975 Prob > F = 0
Residual 31.8730 268 0.118929251 R-squared = 0.4141
Adj R-squared = 0.3945
Total 54.4037 277 0.196403347 Root MSE = 0.34486
couponspread Coef.  Std. Err. t P>t [95%Conf. Interval]
Itv 0.0105 0.0020 5.25 0 0.0065 0.0144
interestrate -1.6066 0.2918 -5.51 0 -2.1810 -1.0322
maturity 0.0076 0.0010 7.95 0 0.0057 0.0095
propertyva~e 0.0000 0.0000 -4.77 0 0.0000 0.0000
propertyage 0.0032 0.0016 2.02 0.044 0.0001 0.0063
sd_noig20 0.0000 0.0079 0 0.998 -0.0155 0.0155
bapprec0002 -0.0030 0.0020 -1.47 0.142 -0.0070 0.0010
fapprec0204 0.0011 0.0014 0.76 0.447 -0.0017 0.0039
corr_noig -0.0008 0.0009 -0.86 0.391 -0.0027 0.0011
~cons 6.8420 1.1854 5.77 0 4.5082 9.1758
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Table 13: Office

For lender: dependent variable-spread — for equation (1)

Source SS df MS Number of obs = 278
F( 7, 270) = 20.79
Model 19.0548 7 27221 Prob > F 0
Residual 35.3489 270  0.1309 R-squared = 0.3502
Adj R-squared = 0.3334
Total 54.4037 277  0.1964 Root MSE = 0.36183
couponspread Coef. Std. Err. t P>t [95%Conf. Interval]
interestrate -1.4191  0.3045 -4.66 0 -2.0187 -0.8195
Itv 0.0138  0.0019 7.14 0 0.0100 0.0176
maturity 0.0085 0.0010 8.77 0 0.0066  0.0104
sd_appre20 0.0022  0.0072 0.3 0.763 -0.0119  0.0163
corr_apprec -0.0020  0.0011 -1.74 0.083 -0.0043  0.0003
bapprec0002 -0.0032  0.0021 -1.52 0.13 -0.0073  0.0009
fapprec0204 0.0020 0.0015 1.36 0.175 -0.0009  0.0049
_cons 5.7730  1.2360 4.67 0 3.3397  8.2064
Table 14: Office
For borrower: dependent variable - LTV — for equation (2)
Source SS df MS  Number of obs = 278
F( 5, 272) = 12.69
Model 6931.196 5 1386.2393 Prob > F = 0
Residual 29716.39 272 109.2514 R-squared = 0.1891
Adj R-squared = 01742
Total 36647.59 277 132.3018 Root MSE = 10452
Itv Coef. Std. Err. t P>t [95%Conf. Interval]
couponspread 5.7366 1.6205 3.54 0 2.5463  8.9269
interestrate 10.1783  9.0368 1.13 0.261 -7.6127 27.9693
valuesf -0.0153  0.0084 -1.83 0.069 -0.0318  0.0012
propertyva~e 0.0000  0.0000 -2.74 0.007 0.0000  0.0000
age_builts 41266  1.7545 2.35 0.019 0.6726  7.5806
_cons 19.7049 37.0704 0.53 0.595 -53.2764 92.6863
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Table 15: Office
Reduced form: dependent variable- spread — for Equation (3)

Source SS df MS Number of obs = 278
F( 8, 269) 18.41
Model 19.2496 8 2.4062 Prob > F 0
Residual 35.1541 269 0.1307 R-squared 0.3538
Adj R-squared 0.3346
Total 54.4037 277 0.1964 Root MSE = 0.3615
couponspread Coef.  Std. Err. t P>t  [95%Conf. Interval]
interestrate -1.5876 0.3058 -5.19 0 -2.1897 -0.9856
maturity 0.0067 0.0010 6.77 0 0.0047 0.0086
propertyva~e 0.0000 0.0000 -6.88 0 0.0000 0.0000
propertyage 0.0025 0.0017 1.48 0.139 -0.0008 0.0057
sd_noig20 -0.0038 0.0082 -0.46 0.643 -0.0200 0.0124
bapprec0002  -0.0036 0.0021 -1.67 0.096 -0.0077 0.0006
fapprec0204 0.0003 0.0015 0.18 0.861 -0.0027 0.0032
corr_noig -0.0010 0.0010 -0.99 0.324 -0.0029 0.0010
_cons 7.6751 1.2314 6.23 0 5.2508 10.0995
Table 16: Office
Reduced form: dependent variable- LTV ratio — for Equation (4)
Source SS df MS Number of obs = 278
F( 8, 269) 7.78
Model 6885.7137 8 860.7142 Prob > F 0
Residual 29761.8756 269 110.6389 R-squared 0.1879
Adj R-squared 0.1637
Total 36647.5893 277 132.3018 Root MSE = 10.519
Itv Coef. Std. Err. t P>t [95%Conf. Interval]
interestrate 1.5295 8.886781 0.17 0.863 -15.9670 19.0259
maturity -0.0871 0.0284774 -3.06 0.002 -0.1431 -0.0310
propertyva~e 0.0000 1.52E-08 -6.5 0 0.0000 0.0000
age_builts 3.5929 1.744178 2.06 0.04 0.1589 7.0269
sd_noig20 -0.3781 0.2386417 -1.58 0.114 -0.8480 0.0917
bapprec0002 -0.0329 0.0617258 -0.53 0.594 -0.1544 0.0886
fapprec0204 -0.0784 0.0437854 -1.79 0.075 -0.1646 0.0079
corr_noig -0.0102 0.0290285 -0.35 0.725 -0.0674 0.0469
_cons 78.9101  35.82945 2.2 0.028 8.3682 149.4518
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Table 17: Office
For lender: dependent variable — spread
(using predicted LTV ratio from table 16 as independent variable) — for Equation (5)

Source SS df MS Number of obs = 278
F( 7, 270) = 20.23
Model 18.71603 7 2.673719 Prob > F = 0
Residual 35.68769 270 0.132177 R-squared = 0.344
Adj R-squared = 0.327
Total 54.40373 277 0.196403 Root MSE = 0.36356
couponspread Coef.  Std. Err. t P>t [95% Conf. Interval]
interestrate -1.56539 0.307839 -5.09 0 -2.17146  -0.95932
maturity 0.009503 0.000995 9.55 0 0.007543 0.011463
sd_appre20 0.011837 0.00744 1.59 0.113 -0.00281 0.026485
corr_apprec -0.00031 0.001214 -0.26 0.797 -0.0027 0.002078
bapprec0002  -0.00275 0.0021 -1.31 0.191 -0.00689 0.001383
fapprec0204 0.002655 0.001481 1.79 0.074 -0.00026 0.005571
p_ltv_f 0.034878 0.005036 6.93 0 0.024963 0.044793
~cons 4.550251 1.268896 3.59 0 2.052062 7.04844

Table 18: Office
For borrower: dependent variable — LTV ratio
(using predicted spread from table 15 as independent variable) — for Equation (6)

Source SS df MS  Number of obs = 278
F( 5, 272) = 11.4
Model 6347.132 5 1269.426 Prob > F = 0
Residual 30300.46 272 111.3987 R-squared = 0.1732
Adj R-squared = 0.158
Total 36647.59 277 132.3018 Root MSE = 10.555
Itv Coef.  Std. Err. t P>t [95% Conf. Interval]
interestrate -14.0041 10.64236 -1.32 0.189 -34.956 6.947736
p_spread -10.8358 4.081712 -2.65 0.008 -18.8716  -2.80005
valuesf -0.01252 0.008453 -1.48 0.14 -0.02916 0.004118
age_builts 4284432 1.770683 2.42 0.016 0.798447 7.770418
-1.28E- -7.82E-
propertyva~e 07 2.52E-08 -5.07 0 -1.77E-07 08
~cons 149.9773 47.69074 3.14 0.002 56.08744 243.8672
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Table 19: Office

For lender: dependent variable-spread — for equation (1)’

(removing property market growth from independent variables)

Source SS df MS Number of obs = 278
F( 5, 272) = 28.09
Model 18.52649 5 3.705298 Prob > F 0
Residual 35.87724 272 0.131902 R-squared 0.3405
Adj R-squared 0.3284
Total 54.40373 277 0.196403 Root MSE = 0.36318
couponspread Coef.  Std. Err. t P>t [95% Conf. Interval]
interestrate -1.43922 0.305193 -4.72 0 -2.04006 -0.83838
maturity 0.008493 0.000966 8.79 0 0.006592 0.010395
sd_appre20 0.002625 0.007183 0.37 0.715 -0.01152 0.016766
corr_apprec -0.0019 0.001142 -1.66 0.098 -0.00414 0.000352
Itv 0.013724 0.001935 7.09 0 0.009914 0.017533
_cons 5.881472 1.238106 4.75 0 3.443983 8.318961
Table 20: Office
For lender: dependent variable-spread — for equation (2)’
(adding property market growth as independent variables)
Source SS df MS Number of obs = 278
F( 7, 270) = 9.32
Model 7130.437 7 1018.634 Prob > F = 0
Residual 29517.15 270 109.3228 R-squared = 0.1946
Adj R-squared = 0.1737
Total 36647.59 277 132.3018 Root MSE = 10.456
Itv Coef.  Std. Err. t P>t [95% Conf. Interval]
couponspread 5.763646 1.627284 3.54 0 2.559866 8.967426
interestrate 10.19461 9.044211 1.13 0.261 -7.61153 28.00075
valuesf -0.01279 0.008591 -1.49 0.138 -0.02971 0.004121
age_builts 3.930546 1.765877 2.23 0.027 0.453907 7.407186
-5.44E- -1.76E-
propertyva~e 08 1.87E-08 -2.91 0.004 -9.12E-08 08
bapprec0002 0.001242 0.060616 0.02 0.984 -0.1181 0.120582
fapprec0204 -0.05807 0.043022 -1.35 0.178 -0.14277 0.02663
_cons 20.13329  37.0999 0.54 0.588 -52.9086 93.17515
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Table 21: Office

For lender: dependent variable — spread — for equation (5)’

(removing property market growth from independent variables and using predicted
LTV ratio from Table 16 as independent variable)

Number of

Source SS df MS obs = 278
F( 5, 272) = 27.08
Model 18.07916 5 3.615831 Prob > F = 0
Residual 36.32457 272 0.133546 R-squared = 0.3323
Adj R-squared = 0.32
Total 54.40373 277 0.196403 Root MSE = 0.36544

couponspread Coef.  Std. Err. t P>t [95% Conf. Interval]
interestrate -1.57647 0.308802 -5.11 0 -2.18442 -0.96853
maturity 0.009538 0.001 9.54 0 0.007569 0.011506
sd_appre20 0.012122 0.007475 1.62 0.106 -0.00259 0.026838
corr_apprec -0.00017 0.001214 -0.14 0.888 -0.00256 0.002219
p_ltv 0.034216 0.005026 6.81 0 0.024321 0.044111
_cons 4671776  1.27354 3.67 0 2.164528 7.179024

Table 22: Office

For borrower: dependent variable — spread — for equation (6)’

(adding property market growth as independent variables and using predicted spread
from Table 15 as independent variable)

Source SS df MS  Number of obs = 278
F( 7, 270) = 8.46
Model 6589.512 7 941.3589 Prob > F = 0
Residual 30058.08 270 111.3262 R-squared = 0.1798
Adj R-squared = 0.1585
Total 36647.59 277 132.3018 Root MSE = 10.551
Itv Coef.  Std. Err. t P>t [95% Conf. Interval]
p_spread -11.4491 4.191755 -2.73 0.007 -19.7018 -3.19645
interestrate -14.4631 10.67797 -1.35 0.177 -35.4858 6.559571
valuesf -0.0101 0.008661 -1.17 0.244 -0.02715 0.006948
age_builts 3.98534 1.781836 2.24 0.026 0.477282 7.493399
-1.34E- -8.38E-
propertyva~e 07 2.57E-08 -5.23 0 -1.85E-07 08
bapprec0002 -0.05577 0.062531 -0.89 0.373 -0.17888 0.067343
fapprec0204  -0.04939 0.043477 -1.14 0.257 -0.13499 0.036203
_cons 153.3083 47.96365 3.2 0.002 58.87798 247.7386
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Table 23: Retail
dependent variable - spread (including all characteristics as independent variables)

Number of

Source SS df MS obs = 434
F( 9, 424) = 20.69
Model 25.6651 9.0000 2.8517 Prob > F = 0
Residual 58.4496  424.0000 0.1379 R-squared = 0.3051
Adj R-squared = 0.2904
Total 84.1148  433.0000 0.1943 Root MSE = 0.37129

couponspread Coef. Std. Err. t P>t [95% Conf. Interval]
Itv 0.0096 0.0019 5.01 0 0.0058 0.0133
interestrate -1.6249 0.2467 -6.59 0 -2.1098 -1.1400
maturity 0.0041 0.0006 7.01 0 0.0030 0.0053
age_builts 0.0214 0.0371 0.58 0.564 -0.0515 0.0944
In_propvalue -0.1393 0.0206 -6.77 0 -0.1797 -0.0988
fapprec0204 0.0013 0.0016 0.81 0.418 -0.0019 0.0045
bapprec0002 0.0006 0.0016 0.4 0.691 -0.0025 0.0038
sd_noig20 -1.8757 1.3588 -1.38 0.168 -4.5466 0.7952
corr_noig -0.1452 0.0824 -1.76 0.079 -0.3073 0.0168
_cons 9.6381 1.0420 9.25 0 7.5900 11.6861

Table 24: Retail
For lender: dependent variable-spread — for equation (1)

Source SS df MS  Number of obs = 434
F( 7, 426) = 17.82
Model 19.0490 7 2.7213 Prob > F = 0
Residual 65.0658 426 0.1527 R-squared = 0.2265
Adj R-squared = 0.2138
Total 84.1148 433 0.1943 Root MSE = 0.39082
couponspread Coef. Std. Err. t P>t [95% Conf. Interval]
interestrate -1.6708  0.2592 -6.45 0 -2.1803 -1.1614
Itv 0.0084  0.0020 4.25 0 0.0045 0.0122
maturity 0.0047  0.0006 7.77 0 0.0035 0.0059
sd_noig20 -2.2946 14275 -1.61 0.109 -5.1005 0.5113
corr_noig -0.1321 0.0868 -1.52 0.129 -0.3026 0.0384
bapprec0002 0.0024  0.0017 1.46 0.145 -0.0008 0.0057
fapprec0204 0.0006  0.0017 0.38 0.701 -0.0027 0.0040
~cons 7.6437  1.0541 7.25 0 5.5718 9.7155
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Table 25: Retail

For borrower: dependent variable - LTV — for equation (2)

Source SS df MS  Number of obs = 434
F( 9, 424) 6.57
Model 4994.6278 9 554.9586 Prob > F = 0
Residual 35797.156 424 84.4273 R-squared = 0.1224
Adj R-squared = 0.1038
Total 40791.784 433 94.2074 Root MSE = 9.1884
Itv Coef. Std. Err. t P>t [95% Conf. Interval]
couponspread 3.1955 1.1031 2.9 0.004 1.0273 5.3638
interestrate 0.3944  6.4782 0.06 0.951 -12.3391 13.1279
size 0.0000  0.0000 2.07 0.04 0.0000 0.0000
propertyva~e 0.0000  0.0000 -2.97 0.003 0.0000 0.0000
age_builts 3.7193  0.9905 3.75 0 1.7724 5.6663
shadowanchor  (dropped)
anchored 5.7455  1.6931 3.39 0.001 2.4176 9.0733
unanchored 0.1846  1.7367 0.11 0.915 -3.2290 3.5982
singletenant 2.6262 1.8334 1.43 0.153 -0.9776 6.2299
othertypes 4.1566  2.4742 1.68 0.094 -0.7067 9.0198
_cons 56.7644 26.5796 2.14 0.033 4.5202 109.0085
Table 26: Retail
Reduced form: dependent variable- spread — for Equation (3)
Source SS df MS Number of obs = 434
F( 8, 425) = 19.06
Model 22.2110 8 2.7764 Prob > F 0
Residual 61.9037 425 0.1457 R-squared = 0.2641
Adj R-squared = 0.2502
Total 84.1148 433 0.1943 Root MSE = 0.38165
couponspread Coef.  Std. Err. t P>t [95%Conf. Interval]
interestrate -1.6581 0.2535 -6.54 0 -2.1563 -1.1599
maturity 0.0037 0.0006 6.21 0 0.0025 0.0049
age_builts 0.0527 0.0376 1.4 0.162 -0.0213 0.1266
In_propvalue -0.1265 0.0210 -6.03 0 -0.1677 -0.0852
fapprec0204 0.0003 0.0016 0.18 0.861 -0.0029 0.0035
bapprec0002 0.0005 0.0016 0.31 0.759 -0.0027 0.0037
sd_noig20 -1.2305 1.3905 -0.88 0.377 -3.9635 1.5026
corr_noig -0.1319 0.0847 -1.56 0.12 -0.2984 0.0346
_cons 10.2672 1.0632 9.66 0 8.1774 12.3571
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Table 27: Retail
Reduced form: dependent variable- LTV ratio — for Equation (4)

Source SS df MS Number of obs = 434
F(12, 421) = 5.48
Model 5512.3327 12.0000 459.3611 Prob>F = 0
Residual 35279.4514 421.0000 83.7992 R-squared = 0.1351
Adj R-squared = 0.1105
Total 40791.7841 433.0000 94.2074 Root MSE = 9.1542
Itv Coef.  Std. Err. t P>t [95% Conf. Interval]
interestrate -2.6868 6.1032 -0.44 0.66 -14.6834 9.3098
maturity -0.0447 0.0144 -3.1 0.002 -0.0730 -0.0163
propertyva~e 0.0000 0.0000 -4.07 0 0.0000 0.0000
age_builts 3.5552 0.9763 3.64 0 1.6362 5.4742
fapprec0204 -0.1254 0.0477 -2.63 0.009 -0.2190 -0.0317
bapprec0002 -0.0040 0.0380 -0.11 0.915 -0.0787 0.0706
sd_noig20 95.0380 33.8166 2.81 0.005 28.5675 161.5084
corr_apprec 2.7270 3.7749 0.72 0.47 -4.6929 10.1470
shadowanchor (dropped)
anchored 6.1244 1.6738 3.66 0 2.8344 9.4144
unanchored 0.4356 1.7347 0.25 0.802 -2.9741 3.8453
singletenant 3.0463 1.8330 1.66 0.097 -0.5567 6.6492
othertypes 4.0378 2.4791 1.63 0.104 -0.8351 8.9107
_cons 79.6658 24.7701 3.22 0.001 30.9774 128.3542

Table 28: Retail
For lender: dependent variable — spread
(using predicted LTV ratio from table 27 as independent variable) — for Equation (5)

Source SS df MS Number of obs = 434
F( 7, 426) 14.81
Model 16.46306 7 2.351865 Prob > F = 0
Residual 67.65169 426 0.158807 R-squared = 0.1957
Adj R-squared = 0.1825
Total 84.11475 433 0.19426 Root MSE = 0.39851
couponspread Coef.  Std. Err. t P>t [95% Conf. Interval]
interestrate -1.67477 0.264577 -6.33 0 -2.19481 -1.15473
maturity 0.00466 0.000667 6.98 0 0.003348 0.005971
sd_noig20 -2.14259 1.524956 -1.41 0.161 -5.13996  0.85479
corr_noig -0.12187 0.088428 -1.38 0.169 -0.29568 0.051944
bapprec0002 0.002334 0.001692 1.38 0.168 -0.00099  0.00566
fapprec0204  0.000415  0.00183 0.23 0.821 -0.00318 0.004011
p_ltv_f 0.006556 0.006198 1.06 0.291 -0.00563 0.018738
_cons 7.792822 1.179751 6.61 0 5.473964 10.11168
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Table 29: Retail
For borrower: dependent variable — LTV ratio
(using predicted spread from Table 26 as independent variable) — for Equation (6)

Source SS df MS  Number of obs = 434
F( 9, 424) = 8.32
Model 6119.938 9 679.9931 Prob > F = 0
Residual 34671.85 424 81.77322 R-squared = 0.15
Adj R-squared = 0.132
Total 40791.78 433 94.20735 Root MSE = 9.0429
Itv Coef.  Std. Err. t P>t [95% Conf. Interval]
interestrate -29.9765 7.995784 -3.75 0 -45.6928 -14.2602
p_spread_f -14.1939 2.997323 -4.74 0 -20.0854 -8.30242
age_builts 5.046759 0.998812 5.05 0 3.08352 7.009999
size 0.000014 8.89E-06 1.58 0.116 -3.47E-06 3.15E-05
-1.46E- -6.50E-
propertyva~e 07 4.12E-08 -3.54 0 -2.27E-07 08
shadowanchor (dropped)
anchored 4647741  1.67231 2.78 0.006 1.36069 7.934791
unanchored 0.864135 1.712195 0.5 0.614 -2.50131 4.229583
singletenant 3.398535 1.804294 1.88 0.06 -0.14794  6.94501
othertypes 3.028548 2.442075 1.24 0.216 -1.77153 7.828628
_cons 213.4812 36.16511 5.9 0 142.3959 284.5664

Table 30: Retail
For lender: dependent variable-spread — for equation (1)’
(removing property market growth from independent variables)

Source SS df MS Number of obs = 434
F( 5, 428) = 24.51
Model 18.72119 5 3.744237 Prob > F = 0
Residual 65.39357 428 0.152789 R-squared = 0.2226
Adj R-squared = 0.2135
Total 84.11475 433 0.19426 Root MSE = 0.39088
couponspread Coef.  Std. Err. t P>t [95% Conf. Interval]
interestrate -1.65585 0.258974 -6.39 0 -2.16486 -1.14683
maturity 0.004675 0.000605 7.72 0 0.003486 0.005865
sd_noig20 -1.75715 1.208906 -1.45 0.147 -4.13328 0.618984
corr_noig -0.09189 0.081822 -1.12 0.262 -0.25271 0.068935
Itv 0.008271 0.001953 4.24 0 0.004433 0.012109
_cons 7.59798 1.053646 7.21 0 5.527016 9.668945
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Table 31: Retail
For lender: dependent variable-spread — for equation (2)’
(adding property market growth as independent variables)

Source SS df MS  Number of obs = 434
F(11, 422) = 5.51
Model 5122.559 11 465.6872 Prob > F = 0
Residual 35669.23 422 84.52423 R-squared = 0.1256
Adj R-squared = 0.1028
Total 40791.78 433 94.20735 Root MSE = 9.1937
Itv Coef.  Std. Err. t P>t [95% Conf. Interval]
couponspread 3.111689 1.107859 2.81 0.005 0.934081 5.289298
interestrate 0.073647 6.487202 0.01 0.991 -12.6776 12.8249
age_builts 3.63929 0.993216 3.66 0 1.687025 5.591556
size 1.86E-05 8.97E-06 2.08 0.038 1.01E-06 3.63E-05
propertyva~e -1.26E-07 4.21E-08 -3 0.003 -2.09E-07 -4.34E-08
shadowanchor  (dropped)
anchored 5.700402 1.708576 3.34 0.001 2.342023 9.05878
unanchored 0.096426 1.743233 0.06 0.956 -3.33008 3.522927
singletenant 2.50292  1.84001 1.36 0.174 -1.11381 6.119646
othertypes 4169589 2.491757 1.67 0.095 -0.72821 9.06739
bapprec0002 0.022269 0.036883 0.6 0.546 -0.05023 0.094765
fapprec0204 -0.03543 0.033476 -1.06 0.29 -0.10123 0.030368
_cons 59.31195 26.69846 2.22 0.027 6.833428 111.7905

Table 32: Retail

For lender: dependent variable — spread — for equation (5)’

(removing property market growth from independent variables and using predicted
LTV ratio from Table 27 as independent variable)

Source SS df MS Number of obs = 434
F( 5, 428) = 20.36
Model 16.16076 5 3.232152 Prob > F = 0
Residual 67.95399 428 0.158771 R-squared = 0.1921
Adj R-squared = 0.1827
Total 84.11475 433  0.19426 Root MSE = 0.39846
couponspread Coef.  Std. Err. t P>t [95% Conf. Interval]
interestrate -1.66207 0.264374 -6.29 0 -2.1817 -1.14244
maturity 0.004596  0.00065 7.07 0 0.003319 0.005874
sd_noig20 -1.70104 1.243942 -1.37 0.172 -4.14604 0.743953
corr_noig -0.08483 0.083527 -1.02 0.31 -0.24901 0.07934
p_ltv 0.006149 0.005765 1.07 0.287 -0.00518 0.017479
_cons 7.774877 1.165448 6.67 0 5.484164 10.06559
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Table 33: Retail

For borrower: dependent variable — spread — for equation (6)’
(adding property market growth as independent variables and using predicted spread
from Table 26 as independent variable)

Source

Model
Residual

Total
Itv

p_spread
interestrate
age_builts
propertyva~e
size
shadowanchor
anchored
unanchored
singletenant
othertypes
bapprec0002
fapprec0204
_cons

SS

6629.727
34162.06

40791.78
Coef.

-15.8908
-33.1319
5.009692
-1.49E-07
1.36E-05
(dropped)
4.275588
0.637987
3.105059
2.685195
0.01134
-0.08315
232.5358

df MS  Number of obs

F(11, 422)

11 602.7025 Prob > F

422 80.95274 R-squared

Adj R-squared

433 94.20735 Root MSE

Std. Err. t P>t
3.066426 -5.18 0
8.057858 -4.11 0
0.994605 5.04 0
4.10E-08 -3.64 0
8.85E-06 1.54 0.124
1.68205 2.54 0.011
1.707651 0.37 0.709
1.799781 1.73 0.085
2.44908 1.1 0.274
0.036125 0.31 0.754
0.033541 -2.48 0.014
36.8289 6.31 0

[95% Conf.

-21.9181
-48.9704
3.054695
-2.30E-07
-3.74E-06

0.969349
-2.71857
-0.43259
-2.12872
-0.05967
-0.14908
160.1448

434
7.45

0
0.1625
0.1407
8.9974

Interval]

-9.86339
-17.2933
6.964689
-6.87E-08
0.000031

7.581827
3.994547

6.64271
7.499109
0.082346
-0.01723
304.9267

Table 34: Industrial
dependent variable - spread (including all characteristics as independent variables)

Source

Model
Residual

Total
couponspread

Itv
interestrate
maturity
In_propvalue
age_built
sd_noig20
corr_apprec
bapprec0002
fapprec0204
_cons

SS

6.74645397
13.3914656

20.1379195

Coef.

0.0040261
-2.470203
0.0037188
-9.96E-02
0.0063334
1.703463
-0.305337
0.0009256
-0.0026137
12.69804

df

9
93

102

Std. Err.

0.0033356
0.5361526
0.0014102

4.86E-02
0.0019376

2.799803
0.1625189
0.0031828
0.0026181

2.268498

MS

0.749605996
0.147158962

0.201379195

t

1.21
-4.61
2.64
-2.05
3.27
0.61
-1.88
0.29
-1
5.6

Number of obs
F(9, 93)
Prob > F
R-squared

Adj R-squared
Root MSE

P>t

0.231
0
0.01
0.043
0.002
0.544
0.063
0.772
0.321
0

[95% Conf.

-0.0025996
-3.535205
0.0009176
-1.96E-01
0.0024845
-3.858001
-0.628161
-0.0053967
-0.0078142
8.191951

103
5.09

0

0.335
0.2692
0.38361

Interval]

0.0106518
-1.405202
0.0065199
-3.07E-03
0.0101823
7.264927
0.0174869
0.0072479
0.0025867
17.20414
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Table 35: Industrial
For lender: dependent variable-spread — for equation (1)

Source SS df MS  Number of obs = 103
F( 7, 95) 4.09
Model 4.67915604 7 0.66845086 Prob > F 0.0006
Residual 15.5283165 95 0.16345596 R-squared = 0.2316
Adj R-squared 0.1749
Total 20.2074726 102 0.19811248 Root MSE = 0.4043
couponspread Coef. Std. Err. t P>t [95% Conf. Interval]
interestrate -2.300344 0.5583371 -4.12 0 -3.408783 -1.1919
Itv 0.0024777  0.003481 0.71 0.478  -0.004433 0.009388
maturity 0.0034351 0.0014647 2.35 0.021  0.0005273 0.006343
sd_noig20 0.9518228 2.854217 0.33 0.74 -4.714514 6.61816
corr_apprec -0.1461313 0.1617873 -0.9 0.369 -0.4673197 0.175057
bapprec0002  -0.0019198 0.0032139 -0.6 0.552 -0.0083002 0.004461
fapprec0204 -0.000426 0.0025626 -0.17 0.868 -0.0055135 0.004662
_cons 10.71132  2.262352 4.73 0 6.219984 15.20266
Table 36: Industrial
For borrower: dependent variable - LTV — for equation (2)
Source SS df MS  Number of obs = 103
F( 5, 97) 2.72
Model 1808.93271 5 361.786542 Prob > F 0.0241
Residual 12894.8329 97 132.936422 R-squared 0.123
Adj R-squared 0.0778
Total 14703.7656 102 144.154565 Root MSE = 11.53
Itv Coef. Std. Err. t P>t [95% Conf. Interval]
couponspread -0.0577693 2.86974 -0.02 0.984  -5.753409 5.63787
interestrate 21.45068  16.97999 1.26 0.21 -12.24989 55.15126
valuesf -0.0883064 0.0320996 -2.75 0.007 -0.1520153  -0.0246
propertyva~e 2.35E-07 1.63E-07 1.45 0.152 -8.78E-08 5.58E-07
age_builts 5.652249  2.545887 2.22 0.029 0.5993678 10.70513
_cons -16.42225  69.93889 -0.23 0.815 -155.2316 122.3871
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Table 37: Industrial
Reduced form: dependent variable- spread — for Equation (3)

Source SS df MS  Number of obs = 103
F( 8, 94) 5.52
Model 6.53205978 8 0.816507473 Prob > F = 0
Residual 13.6058597 94  0.14788978 R-squared 0.3244
Adj R-squared 0.2656
Total 20.1379195 102 0.201379195 Root MSE = 0.38456
couponspread Coef. Std. Err. t P>t [95% Conf. Interval]
interestrate -2.419119  0.535805 -4.51 0 -3.483274 -1.354964
maturity 0.0034848 0.0014003 2.49 0.015 0.0007038 0.0062658
In_propvalue -9.84E-02 4.87E-02 -2.02 0.046 -1.95E-01 -1.60E-03
age_built 0.0060948 0.0019323 3.15 0.002 0.0022571 0.0099325
sd_noig20 1.169396  2.771475 0.42 0.674 -4.334992  6.673785
corr_apprec -0.3203215 0.162446 -1.97 0.052 -0.6429532 0.0023102
bapprec0002 0.0012863 0.0031766 04 0.686 -0.0050227 0.0075953
fapprec0204 -0.0023881 0.0026178 -0.91 0.364 -0.0075874 0.0028111
_cons 12.80909 2.272253 5.64 0 8.296202 17.32198
Table 38: Industrial
Reduced form: dependent variable- LTV ratio — for Equation (4)
Source SS df MS  Number of obs = 103
F( 8, 94) 2.03
Model 2195.27772 8 274.409715 Prob > F 0.0507
Residual 12548.1766 94  134.92663 R-squared 0.1489
Adj R-squared 0.0757
Total 14743.4543 102 145.974795 Root MSE = 11.616
Itv Coef. Std. Err. t P>t [95% Conf. Interval]
interestrate 21.10157 16.25777 1.3 0.198 -11.18314  53.38628
maturity -0.0664129 0.0427787 -1.55 0.124 -0.1513629 0.018537
valuesf -7.31E-02  3.34E-02 -2.19 0.031 -1.39E-01 -6.67E-03
age_builts 5516628 2.810925 1.96 0.053 -0.065312  11.09857
sd_noig20 -93.83289  81.04153 -1.16 0.25 -254.7653 67.09953
corr_apprec -1.672604 4.8689 -0.34 0.732 -11.34127  7.996066
bapprec0002  0.0844254 0.0907881 0.93 0.355 -0.0958617 0.2647126
fapprec0204 0.0250372 0.0794791 0.32 0.753 -0.1327926  0.182867
_cons -0.1679286  65.19835 0 0.998 -129.6389 129.3031
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Table 39: Industrial
For lender: dependent variable — spread
(using predicted LTV ratio from Table 38 as independent variable) — for Equation (5)

Source SS df MS Number of obs = 103
F( 7, 95) = 4.35
Model 4.906523 7 0.700932 Prob > F = 0.0003
Residual 15.30095 95 0.161063 R-squared = 0.2428
Adj R-squared = 0.187
Total 20.20747 102 0.198112 Root MSE = 040133
couponspread Coef.  Std. Err. t P>t [95% Conf. Interval]
interestrate -2.53228 0.583263 -4.34 0 -3.6902 -1.37435
maturity 0.004166 0.001571 2.65 0.009 0.001048 0.007284
sd_noig20 2.241525 3.027186 0.74 0.461 -3.7682 8.251249
corr_apprec -0.05716 0.175676 -0.33 0.746 -0.40592 0.291597
bapprec0002  -0.00309 0.003335 -0.93 0.357 -0.00971 0.003531
fapprec0204 -0.0008 0.002562 -0.31 0.755 -0.00589 0.004286
p_ltv_f 0.016695  0.01203 1.39 0.168 -0.00719 0.040579
~cons 10.49414 2.252977 4.66 0 6.021418 14.96687

Table 40: Industrial
For borrower: dependent variable — LTV ratio
(using predicted spread from Table 37 as independent variable) — for Equation (6)

Source SS df MS  Number of obs = 103
F( 5, 97) = 2.64
Model 1757.396 5 351.4793 Prob > F = 0.0277
Residual 13037.26 97 133.0332 R-squared = 0.1188
Adj R-squared = 0.0738
Total 14794.65 102 143.6374 Root MSE = 11.534
Itv Coef.  Std. Err. t P>t [95% Conf. Interval]
interestrate 23.48112 15.67603 1.5 0.137 -7.62745  54.5897
p_spread_f 0.113572 0.703555 0.16 0.872 -1.28261 1.509753
valuesf -0.08529 0.032067 -2.66 0.009 -0.14893 -0.02166
age_builts 5.51554 2.519943 2.19 0.031 0.514795 10.51629
propertyva~e 2.24E-07 1.65E-07 1.36 0.178 -1.04E-07 5.51E-07
~cons -24.852 62.24087 -0.4 0.691 -148.367 98.663
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Table 41: Industrial

For lender: dependent variable-spread — for equation (1)’

(removing property market growth from independent variables)

Source SS df MS Number of obs = 103
F( 5, 97) = 5.71
Model 4.596193 5 0.919239 Prob > F = 0.0001
Residual 15.61128 97 0.160941 R-squared = 0.2275
Adj R-squared = 0.1876
Total 20.20747 102 0.198112 Root MSE = 0.40117
couponspread Coef.  Std. Err. t P>t [95% Conf. Interval]
interestrate -2.28547 0.547656 -4.17 0 -3.37241  -1.19852
maturity 0.003477 0.001452 2.39 0.019 0.000594 0.006359
sd_noig20 0.756939 2.732067 0.28 0.782 -4.66546 6.179335
corr_apprec -0.16688 0.157014 -1.06 0.29 -0.47851 0.144746
Itv 0.002092 0.003412 0.61 0.541 -0.00468 0.008864
_cons 10.67707 2.229772 4.79 0 6.251591 15.10255
Table 42: Industrial
For lender: dependent variable-spread — for equation (2)’
(adding property market growth as independent variables)
Source SS df MS Number of obs = 103
F( 7, 95) = 2.22
Model 2064.506 7 294.9294 Prob > F = 0.0394
Residual 12639.26 95 133.0448 R-squared = 0.1404
Adj R-squared = 0.0771
Total 14703.77 102 144.1546 Root MSE = 11.535
Itv Coef.  Std. Err. t P>t [95% Conf. Interval]
couponspread 0.264821 2.883307 0.09 0.927 -5.45927  5.98891
interestrate 21.81436 17.31617 1.26 0.211 -12.5626 56.1913
valuesf -0.08491 0.033036 -2.57 0.012 -0.15049 -0.01932
age_builts 6.066392 2.569617 2.36 0.02 0.965058 11.16773
propertyva~e  2.21E-07 1.64E-07 1.34 0.183 -1.06E-07 5.47E-07
bapprec0002 0.085566 0.085496 1 0.319 -0.08417 0.255297
fapprec0204 0.04636 0.073096 0.63 0.527 -0.09875 0.191474
_cons -19.9445 71.18182 -0.28 0.78 -161.258 121.3693
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Table 43: Industrial

For lender: dependent variable — spread — for equation (5)’

(removing property market growth from independent variables and using predicted
LTV ratio from Table 38 as independent variable)

Source SS df MS Number of obs = 103
F( 5, 97) = 5.9
Model 4.710533 5 0.942107 Prob > F = 0.0001
Residual 15.49694 97 0.159762 R-squared = 0.2331
Adj R-squared = 0.1936
Total 20.20747 102 0.198112 Root MSE = 0.3997
couponspread Coef.  Std. Err. t P>t [95% Conf. Interval]
interestrate -2.43965 0.569524 -4.28 0 -3.57 -1.30931
maturity 0.00399 0.001556 2.56 0.012 0.000901 0.007078
sd_noig20 1.558708 2.871644 0.54 0.589 -4.14071 7.258127
corr_apprec -0.11496 0.166197 -0.69 0.491 -0.44481 0.214898
p_ltv 0.011554 0.011044 1.05 0.298 -0.01036 0.033473
_cons 10.52763 2.228536 472 0 6.1046 14.95065

Table 44: Industrial

For borrower: dependent variable — spread — for equation (6)’

(adding property market growth as independent variables and using predicted spread
from Table 37 as independent variable)

Source SS df MS  Number of obs = 103
F( 7, 95) = 213
Model 2016.578 7 288.0826 Prob > F = 0.048
Residual 12726.88 95 135.3923 R-squared = 0.1368
Adj R-squared = 0.0725
Total 14743.45 102 145.9748 Root MSE = 11.636
Itv Coef.  Std. Err. t P>t [95% Conf. Interval]
p_spread -5.80341 7.237669 -0.8 0.425 -20.174 8.567147
interestrate -10.2226 24.79464 -0.41 0.681 -59.4529 39.00773
valuesf -0.08676 0.033444 -2.59 0.011 -0.15316  -0.02035
age_builts 5.675913 2.577562 2.2 0.03 0.558104 10.79372
propertyva~e 1.97E-07 1.77E-07 1.11 0.268 -1.54E-07 5.49E-07
bapprec0002  0.04561 0.087841 0.52 0.605 -0.1288  0.22002
fapprec0204 0.038769  0.07598 0.51 0.611 -0.11209 0.189629
_cons 39.96499 111.0351 0.36 0.72 -180.498 260.4277
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