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Abstract Since the global economic crisis of 2007–08 an increasing amount of
attention has been directed to the links between the financial system and the real
estate industry. This paper ties to this discussion insofar as it focuses on the rela-
tionship between the methodology of property valuation and the recent non-agency
or subprime crisis. After a brief discussion of the crisis various questions are raised
concerning both the theoretical background and the application of property valu-
ation, property management and automated valuation modelling. Despite the
magnitude of the crisis in terms of the financial loss suffered, our observation is that
the mainstream real estate academia is still essentially preoccupied with the task of
integrating financial and property markets. Apparently, after the crisis financial
models based on the concept of perpetual increasing income are still used, and
deterministic relations between value and property characteristics still constitute the
dominant paradigm. In the hope of avoiding repeating the errors that led to the crisis
we identify the need to analyse this crisis from a property valuation point of view.
We contend that in-depth analysis of the tools used in property valuation is nec-
essary to understand why and how valuation methods should be improved given
recent experiences.
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1 Introduction

When the global financial crisis and economic downturn begun 2007–08 attention
was directed to the ways in which the financial system was attached to real estate—
a hitherto forgotten sector within the world economy. Suddenly property price
indices had stopped growing and in many countries a downward turn was a new,
frightening reality (see Martin 2011; Kušar 2012). That the property prices will
always grow in the long run, was a conventional wisdom; that in the long term
property is the safest investment, was another one. Greed however is always about
short term, and, as most of the industrialised world would find out soon, greed
combined with market ignorance and liberal regulations has devastating conse-
quences—perhaps even in the long term.1 While the situation caught many real
estate investors ‘with their pants down’, also the actions of intermediating real
estate analysts—in particular, the relationship between brokers and the appraisers—
became embarrassing to follow. Brokers often made the choice of a specific
appraiser conditional upon a specific valuation result. The erroneous idea of an ever
growing and stable property price trend had become a fundamental perception and
basis for the most part of the methodological income approach to property valua-
tion. At the time of writing the crisis is still going on, has worsened and is getting
worse (for reasons that go beyond the scope of this contribution). This has impli-
cations for the real estate industry in general and valuation procedures in particular.
The new question we want to air is as to whether the crisis has stimulated the real
estate industry to be more humble towards ‘getting the valuations right’. At the
same time valuation automata has become increasingly widespread and is already
an established tool in mortgage appraisal as well as tax assessment. The legitimate
worry is that such new valuation and mass appraisal tools launched will only
replicate the old mistakes made. Given this tendency, two research questions can be
formulated: why and how should valuation methods be improved to cope with
extreme magnitudes of cyclical market fluctuations? What then exactly went
wrong? What would be such a ‘better’ valuation tool? Are the prospects of
developing something entirely different yet feasible realistic at all? This paper raises
some issues concerning the relation between real estate appraisal methods and the
real estate market crisis. Our contribution focuses on a specific aspect of the so
called non-agency mortgage crisis (or subprime crisis). Non-agency mortgages are
mortgages borrowed by persons who do not normally have the requisites to obtain
financial funds from a bank (through agency mortgages). In several articles, books
and documentary TV-programs the origin of the crisis is explained in such a way
that it appears to be related only to the financial world. We consider this proposition
incorrect; namely, we strongly believe that this crisis may stimulate a discussion on
the role of real estate to the extent the (global) financial system is being supported
by valuation and automated valuation modelling. The text is organized in four

1Munasinghe (2010) estimates the inflated financial values—toxic assets—at twice the annual
global GDP.
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sections as follows. After this introduction Sect. 2 deals with the origin and the
characteristics of the crisis. Section 3 takes issue with the inherent limitations of
appraisal methods and automated valuation modelling methodologies. Final
remarks will be offered at the end (in Sect. 4).

2 A Glance at the 2008 Crisis

According to Garton (2009), the root cause of the crisis is that in 2007 panic
occurred due to the lack of knowledge of the details about the institutional settings
and design of the ‘shadow banking system’ which had emerged by the early 2000s.
He concludes that this lack of detailed understanding has four elements: (1) the
sensitivity of the chain of interlinked securities to house price trends; (2) the cre-
ation of symmetric information via complexity; (3) the opaque way of spreading the
risk; and (4) the trade in asset backed security indices linked to subprime bonds. It
could be said that the financial crisis begun when the real estate prices and price
indices in the US—and later more globally—ceased to rise. As it were, irrational
exuberance (Greenspan 1996; Shiller 2000) had exposed the limit of the false myth
of forever increasing real estate market prices.2 As is now well-known also for the
lay person, the crisis escalated because investment banks, during the growing real
estate price trend, discovered the real estate products, and decided to buy more and
more real estate mortgages. All these mortgages were securitized in financial
products called Collateralized Debt Obligations. Other similar financial vehicles
were Collateralized Mortgage Obligations and Collateralized Loan Obligation. The
name of the vehicle changed according to the nature of the underlying asset. For
example in Collateralized Debt Obligations several kinds of debt from different
sources (study loans, mortgages and so forth) were collected together and sold.
Three rating agencies gave the highest reliability rating (triple A) for these collateral
debt obligations; as a consequence, several financial institutions in the globalized
financial market bought an enormous amount of these toxic assets. The high rating
guaranteed the reliability of this kind of assets. Subsequently investment banks
begun to collect money from investors for investing in these kinds of financial
vehicles; this occurred through a procedure where the collateral was treated as a real
estate asset that is always regularly paid by the borrower. However, in many cases
there was no reasonable expectation of the borrower actually being able to complete
the back-payment deal. When analysing the situation it is crucial to note that the
rating of the importance of the abovementioned financial tools was tied to the real
estate world. As a consequence, estate agents (realtors) begun to increase the

2The phrase irrational exuberance was (to our knowledge) used for the first time by the then
Federal Reserve Board Chairman, Alan Greenspan, in a speech given at the Annual Dinner of The
American Enterprise Institute for Public Policy Research, in Washington, D.C., on 5 December,
1996. The phrase was interpreted as a warning that the market prices of stocks might be over-
valued. (This is furthermore the title of one of the most important books of Robert Shiller.).
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volume of their mortgages. Under the pressure of benefiting from an improved
profit opportunity they started buying more and more non-agency mortgages from
the realtors. Under the same pressure the realtors manipulated non-agency mortgage
relying on the implicit assumption that real estate is an ever growing sector. As a
consequence the non-agency mortgage which are composed by three different
categories: prime jumbo, alt-A and the well known subprime increased dramati-
cally, especially the last of these categories. The dollar amount in subprime
mortgage (one of the three non-agency mortgage types) passed from 332 Billion US
Dollars in 2003 to 1.3 Trillion USD in 2007—thus the rate of increase was as high
as 292 %.3 In the meantime the Collateralize Debt Obligations were insured against
a possible default by insurance companies. In particular, the insurance company
AIG was one of the most important players in this field. In this company decisions
were made based on an ever increasing property market price trend. This happened
under the surveillance of the President of Federal Reserve. For this reason Abelson
(2007) wrote the following statement: “Financial mischief on such a grand scale is
not a one man job, and Mr. Greenspan, needless to say, had a lot of help from Wall
Street, Washington…and just as the contempt for risk that made possible the gross
extravagances in housing and the financial market was sustained by confidence that
Mr G would always bail out the participants”. The fact that all the financial insti-
tutions had this kind of asset in their portfolio assisted to another important change:
the introduction of a new accounting standard in 2007 and exactly the Financial
Accounting Standard nr. 157 introducing the concept of mark to market value. This
new criteria compelled the owner of this asset to adjust its value at the current—
thus inflated—price of the asset. All the financial institutions with important
quantities of these kinds of assets suffered heavy losses as the property market
prices begun to fall. Lehman Brothers was one of them.

3 The Role of Property Valuation Methods Herein

When we speculate about the real estate appraiser’s role in the type of market and
behavioural context discussed above, a number of methodological issues stand out.
Dealing with these issues also adds to the discussion after one of the most
remarkable economic crises in the modern history of mankind. It is well known that
property valuation relies on three different basic approaches: market-sales, income
and cost. In this contribution three different problems are raised concerning

3Testimony of Emory W. Rushton, Senior Deputy Comptroller and Chief National Bank
Examiner, Office of the Comptroller of the Currency (OCC), before the Senate Banking
Committee (March 22, 2007). OCC’s primary mission is to charter, regulate, and supervise all
national banks and federal savings associations, federal branches and agencies of foreign banks.
OCC supervises banks and federal savings associations to control that “they operate in a safe and
sound manner and in compliance with laws requiring fair treatment of their customers and fair
access to credit and financial products”.
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property valuation both in the market-sales and the income approach. The first issue
is related to the market approach. In this method the opinion of value is reached by
observing the price and the characteristics of comparable properties (Appraisal
Institute 2011); in particular, property valuers (appraisers) search for comparable
data to document in the valuation report (appraisal report). Unfortunately “… [w]
hen a broker orders a valuation (an appraisal), he provides an estimate or target
value for the property to the appraiser. If the appraiser has problem consistently
reaching this number, the broker will hire someone else…” (Bitner 2008, p. 92). In
this way appraisers may be tempted to include only those comparables which would
allow them to reach the broker’s target value in the appraisal. As a consequence,
another interesting part of a valuation (appraisal) using the market approach con-
cerns the excluded comparables. Normally, one is obliged to include sufficiently
similar observations that are also situated near each other. However, the issue about
which ones to leave out because of insufficient similarity is not formally specified.4

Furthermore, the reason why an appraiser should exclude some of the collected
market data from the appraisal report is not obvious. Showing both the comparable
selected and the data excluded in the appraisal report may improve the transparency
of the valuation, thereby giving a specific justification of the selection and exclusion
process. A second issue can be raised about the income approach.5 The application
of income approach is based on different theoretical appraisal models whose
background is the financial mathematics. Two models are based on the income
approach (IVSC 2011, IVS230, C6-C21): one, direct capitalization which is a
process that transforms an infinitive group of rents into a value, and two, yield
capitalization which is a process that transforms a finite group of rents into a value
(Appraisal Institute 2011). Furthermore, a discount cash flow analysis is an
appraisal method which discounts a series of cash flows and then sums these to a
direct capitalization (going out value) at the end of a holding period. Normally these
methods are applied on income producing properties, when available comparable
transactions are unavailable. The applications of the direct capitalization model are
based on a constant or variable rent which is transformed into value using a cap-
italization rate normally extracted by the market. In this process there is a separation
by time series analysis of the cycle which requires time and data and the day by day
problem of appraising a property. This is particularly true in the commercial market.
In some cases the direct capitalization technique is referred to a current rent. In
other cases like in the calculation of scrap value,6 the direct capitalization is often
based on a capitalization rate calculated as the difference between the discount rate
and a growth factor (g-factor). The value is assumed to increase into the infinity!
Neither the direct capitalization nor the yield capitalization model takes the real

4To overcome a related methodological difficulty of comparable versus target cases was demon-
strated by Kauko (2009), albeit not for valuation context but local housing market analysis.
5The general equation P = R/i, where P is price, R is rent and i is the reasonable rate of yield
expected from the investment.
6Scrap value or terminal value is the final capitalization at the end of a holding period in a Discount
Cash Flow Analysis.
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estate market cycle into account, because of an ‘information gap’ between
appraisal. In the scientific debate an immediate comparison among different
approaches may be not the most important issue. We need to explore the limitation
and the powerfulness of actual and perspective tools we have and we may decide to
adopt or test in the future. Academia has different time horizon than AVM industry.
The most important things in this book are not the research results but the attempt to
increase our level of knowledge in this sector of research practice and real estate
market cycle analysis.7 The former usually operates in a static setting, despite being
influenced by market dynamics too. This procedure is chosen because of conve-
nience rather than theoretical or empirical insight. While such an attitude does not
necessary produce incorrect point estimates, it perhaps justified to argue here that
financial modelling in real estate appraisal should consider the role of real estate
market cycles (d’Amato 2004). On the other hand, this would increase the com-
plexity of the valuation task at hand. A third issue can be raised about the valuation
that supported the REI Global, the real estate vehicle of Lehman Brothers. The
failure of Lehman brothers in fact relates to the diversification techniques of REI
Global, whose 80 % portfolio was composed by commercial property. In an article
of the Wall Street Journal this is explained as follows: “When it failed the estates of
the collapsed investment bank listed its real estate holding as valued at 23 billion of
dollars…The 23 billion of dollars has been written down substantially. In all,
Lehman expects to receive some of 13.2 billion dollars between 2011 and 2014…”.
After reading this it would be interesting to understand how the large real estate
position of one of the most important investment banks has been valued. At the
moment we know that Lehman and brothers was one of the most important players
in commercial property before it collapsed. At the third anniversary of its bank-
ruptcy it still remains the most important owner and seller in this property market
segment. Let us consider the problem from a different point of view. It is a simple
overturn of the market—the omnipresent force; therefore we can go back to our
everyday task without asking ourselves if the methodological tools we use have a
‘worm’? Can these big commercial buildings/portfolios be considered ‘too big to be
valued’ with our present methodological valuation tools? These are interesting
questions that can be raised in one of the most transparent property markets in the
world. Probably we need a stronger integration between valuation methodologies
and real estate market cycles (d’Amato 2015) in order to deal with market phases in
a clear way, especially when dealing with large commercial assets. In this vein, a
related question can be raised about the diversification of a property portfolio? Was
the Lehman portfolio increased using a deal-by-deal approach? This means ana-
lysing the single risk return profile of each single property investment without
analysing the general risk profile of the property portfolio. This approach unfor-
tunately is also included in important institutional documents such as the European
Property and Market Rating of TeGOVA (TeGOVA 2003; Renigier Biłozor et al.
2014a, b; Renigier-Biłozor and Biłozor 2016a, b; Biłozor and Renigier Biłozor

7This can be seen as part of a broader ‘knowledge gap’ in market value analysis (see Mooya 2011).
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2016; Salvo et al. 2015; Kauko and d'Amato 2011). In this document each property
in portfolio receives a rating; unfortunately the most important problem of the
portfolio policy is the correlation among several assets belonging to the same
portfolio which has been completed omitted. Lehman Brothers may teach us
something here. Moreover, yet another question related to the application of mul-
tiple regression models as automated valuation methods comes up in this vein. It is
to observe that the relationship between price and the property characteristics (in-
cluding environmental and area specific attributes) is deterministic. Such models
have been applied extensively in order to control the property valuation or in
combination with the appraisal report, particularly in the valuation of portfolios and
secondary mortgage markets (Downie and Robson 2007; Borst et al. 2008; Ciuna et
al. 2014; d’Amato 2008, 2010) Probably there is a strong necessity to improve
hedonic modelling performance in the downturn of a real estate market cycle, or
perhaps a question may be raised as to the deterministic relation that links the
property price to the building characteristics. Doubts are being raised as to whether
research on the relationship between ‘heretic’ and ‘orthodox’ automatic valuation
mass appraisal modelling, a term coined previously (d’Amato and Kauko 2008;
d’Amato and Siniak 2008; Kaklauskas et al. 2012), leads to any helpful guidance
for selecting the appropriate AVM methodologies in a downwards sloping phase of
the real estate market. Given the relationship between market dynamics and valu-
ation practice discussed above, it comes hardly as a surprise that the subprime crisis
has raised efficiency problems for automated valuation modelling as a method to
appraise property. In our view various plausible methodologies—both deterministic
and non deterministic ones—ought to be explored, and try to adapt a valid method
for a given institutional property context. This relationship furthermore varies
significantly across different parts of the world. This stretches economic geographer
Martin’s (2011) point about price bubbles and busts being highly unevenly dis-
tributed in space a step further. Indeed, the downturn makes it much more difficult
to track value using any kind of existing automated valuation method—especially
the method based on deterministic relation between price and characteristics. In the
downturn phase of the market it may be more helpful to deal with relationships
between price and the property characteristics in a flexible way than to chase a
deterministic relationship within the confines of the current valuation/appraisal
modelling methodology. The relationship between AVM and valuation (appraisal)
indeed is an interesting one. Fleshing out this connection an article in the
Washington Post noted opportunity of replacing all real estate appraisals with
automatic valuation (Woodward 2008). However, the President of the Appraisal
Institute, Wayne Pugh, countered this idea by noting that “no automated valuation
system has successfully replaced human inspection and analysis” (Pugh 2008).
Here the legislation has been coherent with Pugh’s point of view insofar as the
Dodd Frank Act is concerned. Dodd Frank Act implements financial regulatory
reform after the financial crisis of 2008. In particular the title XIV subtitle F
distinguishes appraisal process from automated valuation modelling, reorganizing
both. In particular it was stressed how the role of valuation (appraisal) cannot be
replaced by AVM. Our point of view is coherent with the Dodd Frank act (and
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thereby also Pugh’s view but not Woodward’s): automated valuation modelling is
increasingly adaptable in describing real estate market behaviour without suc-
ceeding in replacing local information and human inspection in the valuation
(appraisal) procedure. In sum the market approach, the income approach and the
AVM based portfolio appraisal approach all have their proponents and opponents.
We have showed how each of these three problem areas involves room for error but
also optimistic improvement. The last section offers some more philosophical
thoughts along these lines.

4 Final Remarks

As the discussion so far has shown, a number of issues concerning appraisal
methodology need to be dealt with in order to improve the body of knowledge that
govern this important and systemic crisis. This role of the subprime crisis is yet
unexplored. However, this paper does not want to offer instant solutions to the
problem of sorting out how appraisal methods and the non-agency mortgage crisis
are tangled into each other. After all, factoring in any new criteria such as corporate
social responsibility will be subject to validation and calibration of the
valuation/appraisal model and then we are back in square one. Instead, and as a first
step towards an innovative and responsible agenda, we have raised some research
questions for the appraisal world.

First we can ask why we have a responsibility to take into account the com-
plexity of the sensitivity to macro cycles when applying a valuation method. After
that we can ask how this complexity ought to be dealt with. Both questions should
be helpful in understanding the plausible relationship between the way the appraisal
world functions and the systematic properties of the crisis. In particular, in the
market approach the appraiser could complete the appraisal report by also indi-
cating which comparables were eventually selected and which comparables
excluded, thereby offering a clear and transparent process of valuation. The income
approach may require an effort to understand how our knowledge on real estate
market cycles can be incorporated into financial modelling (cf. d’Amato and Kauko
2012). Yet another issue is the improvement of automated valuation modelling
when the phases of the real estate market cycle change (see Downie and Robson
2007; see also AVM-News 2008; Allen 2011). The challenge here is to be able to
perform self-correcting behaviour in an environment that may be conservative and
demented. Garton’s (2009) identification of the difficulties to understand the
structure of ‘the shadow banking system’ led to the panic of 2007. Elsewhere,
complexity economics—an evolving subdiscipline that integrates complexity the-
ory onto economics—is promoted as an improvement on the analysis of real estate
and capital markets (e.g. Smith 2004; Miller and Page 2007). Other enlightened
views surely exist too, but to what extent are they noted by the mainstream? Above
all there is a risk we see and subsequently try to emphasize: namely, this great crisis
may pass without seeing any change in the methodological background of appraisal
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process and automated valuation modelling. How this exactly is done is however
another matter—one which only recently is beginning to emerge in discussions
among the valuation community. Mooya (2011), for instance, argues for a new
ontology to take over the current one, as this would be a response to the oppor-
tunities opened up in amidst the recent “alterations in the social reality” and that the
real issue goes far beyond a comparison of AVM based and human valuation
methodology; in fact, to involve alternative conceptualisations of market value. We
strongly think that the real estate industry together with the realm of academic
analysis needs these kinds of changes in thinking and perhaps many other changes
too.
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