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ABSTRACT

The objective of this research is to provide assistance to the beleagured
residential valuation surveyor by helping to facilitate the development of
an information technology product to support the valuation process.
After first explaining the reasons for the need for such a product the

research investigates three areas.

The first area investigated is the Direct Capital Comparison method of
valuation as applied to residential properties. This is a much under
researched field given the vast number of valuations for mortgage that
are completed each year. The thesis will provide a summary of the best
practice to be adopted, including a recommendation for the key attributes
to be used. This will be drawing from academic texts, practical

experiences and knowledge elicited from practising valuers.

The second area then considers and evaluates the possibilities offered
by statistical methods of comparable analysis (artificial neural networks,
genetic algorithms, multiple regression analysis, expert systems) and
information technology applications that can aid the valuation process
such as geographic information systems. Proposals will be made for the

optimum solution.

These first two areas of research are in essence a follow up to, and were
prompted by, the experiences of the writer as a result of his involvement
in the development of a computerised property inspection module. The
third part of this thesis evaluates this development work from inception

through to prototype production and field testing.

To the best knowledge of the writer there does not yet exist a
specification (detailed or draft) for the production of a fully integrated
information technology solution to the residential valuation process. This
thesis will provide a draft specification together with guidance on
software and hardware considerations. In this respect it is considered to

be unique.
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CHAPTER ONE

1.00 INTRODUCTION

1.01 Hypotheses and Objectives

The Author is a practising Chartered Surveyor who has been involved in
the valuation of residential properties since 1972. He has become
increasingly concerned at the lack of sophistication/rigour in the
residential valuation process and the poor image of his sector of the

profession.

This he believes is a consequence of poor guidance to the valuation
surveyor. He also believes that information technology can provide
solutions to support the residential valuation process, develop it as a

science, and thereby enhance the status of its practitioners.

The objectives of this thesis therefore, are to:
1. Investigate the reasons, and prove the need for change.

2. Analyse the residential valuation process and provide guidance to the

valuer.

3. Research the options available for the development of a fully

integrated information technology solution.

4. Consider the experiences and findings of Project Dragon (an attempt

to develop an information technology solution).

5. Provide a blueprint for an application that can assist residential

valuation surveyors.
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1.02 Structure of this Thesis

Part One will explore the background to the residential valuation process
and look at the reasons for a need to change. It will look in detail at the
Comparative Method of Valuation or Direct Capital Comparison (DCC -
the most widely used basis of valuation for residential properties) and

attempt to distil the formula for successful valuations using this method.

Byrom (1979)

“Almost all valuations with which the building society valuer is likely to
be involved will be open market vacant possession valuations of private
dwellings using the comparative method.”

Part Two will investigate the current position within the property
profession with regard to the use of modern technology, expert systems

and mathematical valuation techniques such as artificial neural networks

and multiple regression analysis.

As part of this MPhil submission the Author has developed a tree
identification application to show how expert systems can be of benefit
to property professionals. The Tree ldentification System (TIS) will be
examined in detail in this section together with a review of the hardware

and software considerations.

Part Three will examine the first steps taken by the country’s largest
residential mortgage provider, the Halifax Building Society, towards the
development of an integrated residential valuation system. It will look at
the strategic issues and the piloting of an inspection module for

residential valuations.

Part Four drawing from the findings and conclusions of the earlier
sections will provide a specification for an information technology
solution to the residential valuation process. The section will finish with

recommendations for future research.
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1.03 Scope within the Context of the Residential Valuation Process

There may be many reasons for valuing a residential property, be it for

sale, mortgage, divorce, probate, etc. Mackmin (1889)

“A valuation may be required to assess reinstatement cost for insurance
purposes, to assess value for council tax, to determine ‘fair’ rental value
when a house or flat is let under the Rent Acts or market rental value
when a house or flat is to be let on an assured shorthold tenancy, to
assess the price to be paid by a tenant purchasing the landlord’s interest
by agreement or as a right under the Leasehold Reform Act 1867 or, in

due course to assess the price to be paid where a leaseholder exercises
the right to buy a flat or maisonette.”

Millington, (1994 )

“There can be a wide variety of reasons for requiring a valuation, and it
is possible to have a whole range of different values for one property at
one particular moment in time, dependent upon the purpose for the
valuation.”

This thesis concentrates on valuations for mortgage purposes, using the
definition for Open Market Value provided in Section PS9 of the RICS
Appraisal and Valuation Manual (RICS 1995), as these numerically and in

terms of media attention are by far the most significant.

In 1993, 993,000 loans were approved for house purchase, in 1994 this
increased to 1,014,000 rising to 1,085,000 in 1996. Each loan would
have required a valuation and loans not approved would account for
many more valuations (Source: Bank of England, 1997). The figures
for Housing Transactions (England and Wales) obtained from the Inland
Revenue show for 1993 - 1,195,000 transactions, 1994 -1,275,000, 1995
- 1,134,000 and 1996 - 1,243,000.

The residential mortgage valuation has the highest surveying/valuation
profile with the general public as generally it is their main point of

contact with the valuation profession.
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Richards (1995)

“most people choose to rely on the very limited valuation report from a
mortgage lender,........... potential house purchasers quite reasonably
place heavy reliance on the contents of the report which they receive.”

The other main area where property professionals come into contact with
the general public is in the field of estate agency. Some would argue
that the process of valuing a property for sale is very similar to that for
mortgage, and to a certain extent, this is true. The estate agent,
however, is often more concerned with securing the instruction to sell
than determining a precise value for the property. He will be content for
market forces to do this once the property has been offered for sale.
Clarke et al, (1994)

“There is no difference then, in many instances between a ‘professional’
valuation and a ‘market appraisal’ or ‘listing advice’ as regards the
techniques used and the time taken, albeit that a professional valuer is
likely to be more experienced.”

“Some agents, particularly the corporates are reluctant to call them
valuations and terms such as listing are applied.”

The estate agent advises the vendor and apart from time delays this
provides very few opportunities for allegations of negligence. The
residential valuation surveyor on the other hand advises, directly, the
mortgage lender and, indirectly, the purchaser. Both can rely on his
report. Errors in judgement can and do lead to negligence claims. It is
therefore in the area of mortgage valuations where the need for an

information technology solution most exists.

In practice there are two levels of inspection and report on residential
properties involving a valuation: the first being the aforementioned
valuations, the other is entitlted The Home Buyers Survey and Valuation.
The latter is a more detailed inspection and report provided to the
purchaser as opposed to the mortgage finance company. ltis provided
on a form of report supplied by the Royal Institution of Chartered
Surveyors and the Incorporated Society of Valuers and Auctioneers. The

basis of valuation is very much the same as for a mortgage valuation but
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the report is more detailed in its description of the property and the

defects encountered.

it is intended that eventually any information technology solution will be
extended to this level of inspection and reporting. However this research

will concentrate on valuations for mortgage purposes.

1.04 The U.K. Property Market - General

The U.K. is unusual in Western Europe in that owner occupation,
reported by Miles (1995) as currently running at 68%, is one of the
highest rates. Housing plays a significant part in the economy of the
country, Miles (Ibid)

“In the U.K. housing stock is the single most important component of
national wealth - half the nations assets are its houses.”

This has not always been the case but it is a feature of post war U.K.
Miles, (Ibid) reports that the value of real owner-occupied housing wealth
increased twelve-fold between 1939 and 1991. Levels of home
ownership have grown steadily since the war but most rapidly in the
period 1981 to 1991. Forrest et al (19995)

“Between 1971 and 1981 the proportion of households in home-
ownership grew by about 5 percentage points from 49% to 54%, but in

the subsequent decade ownership grew more rapidly by a further 12
percentage points to encompass 67% of households.”

This growth was due to many factors, the most significant of which being
the Conservative government’s policy on the sale of council houses,

which accounted for half of the increase. Forest et al. (Ibid).

In parallel with the increase in home-ownership, housing in the U.K. saw

an increase in its value and prices.



Miles (op. cit.).

“The value of real owner-occupied housing wealth increased twelve fold
between 1939 & 1991.”

“In the past 50 years the annual average rate of increase of house prices
has been 2%.”

1.05 The residential valuation process

The residential valuation process consists of three main activities as
defined in the “RICS/ISVA Specification for the Valuation and Inspection
of Residential Property for Mortgage Purposes on Behalf of Building

Societies, Banks and Other Lenders”, these are:
e Inspection

e Report

e Valuation

This research investigates ways in which modern technology in the form

of computer systems can assist in all three areas.

The inspection is of a visual nature of so much of the exterior and
interior of the property as is accessible to the Valuer without undue
difficulty. Measurements are taken to ascertain the size of the property
for comparable and insurance assessment calculations and when
necessary to assist in identification of the form of construction.
Dampness readings are taken. No other tests are made. Legible notes
must be taken to record the aforementioned measurements and readings,
to record the nature and condition of the property sufficient to enable a
report to be prepared, to specify the limits of the inspection and

conditions in which it was carried out.

The report must primarily advise the Lender as to the Open Market
Value, the nature of the property and any factors likely to materially
affect its value. It should also include, among other things, advice on



further investigations required (should hidden defects be suspected)
restrictions to the inspection, evidence of serious disrepair or obvious
potential hazard, the existence of significant alterations or extensions,
the form of construction and assumptions made in arriving at the
valuation.

The valuation is to provide the Valuer’'s opinion of the best price (RICS,
1995) at which a sale of an interest in the property would have been
completed unconditionally for cash consideration at the date of the
valuation. Various assumptions are implicit in this opinion and they
include proper marketing of the property for a willing seller who with his
purchaser has acted knowledgeably, prudently and without compulsion.
The Valuer must keep a record of the comparable transactions which

have been used in arriving at the opinion of value (RICS, Ibid).

16
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CHAPTER TWO

2.00 THE NEED FOR CHANGE

2.01 The Valuer’s Image / Reputation

This chapter will consider the low ebb that the image of the Residential
Valuation Surveyor has reached and the factors that have led to this
situation. Griffiths, (1989).

“Surely it is work at the lower end of the surveyor’s field of professional
expertise.”

These were the words of Lord Griffiths when commenting on the limited
nature of the inspection of a property for mortgage purposes in his
summing up in one of the most significant judgements from the House of

Lords to affect the property profession in recent years. Griffiths, ( Ibid.).
“I cannot see that it places an unreasonable burden on the valuer to
require him to accept responsibility for the fairly elementary degree of
skill and care involved in observing, following up and reporting on such

defects. Surely it is work at the lower end of the surveyor’s field of
professional expertise.”

These comments made by a professional person involved, albeit
indirectly, in the property business sum up the opinions of the public in
general of the surveying profession. If the task of inspecting a property,
identifying defects (or potential defects), determining the impact on value
of those defects, considering all other factors likely to materially affect
value, assessing market evidence and establishing value is so
straightforward then why was Lord Griffiths involved in the matter ?

To those involved in the process of valuing residential properties these
perceptions are considered to be ill conceived. A consultant surveyor to

RICS Insurance Services summed it up thus:
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Moreton, (1989)

“The Guidance Notes for Valuers and many other court cases of note,
clearly indicate that our professional expertise at this level requires
experience and knowledge in recognising subsidence, settlement, floor
slab failure, wall tie failure, dry rot, drainage problems, defects in
building materials and dampness to name but a few problem areas. Work
at the lower end starts from a fairly high level.”

Valuers are professional people performing a complex task and providing
a service to people at the time of perhaps their greatest financial

commitment.

So why has the image of valuers reached such an all time low? A look at
recent events in the U.K. property market and changes in the structure of

the profession may provide some clues.

2.02 The U.K. Property Market - The Property Market Crash

During the eighties the inflation in house prices increased steadily to
unsustainable levels. This was due to a combination of factors including
a rise in disposabie incomes (a consequence of strong economic growth)

and substantial tax cuts,

The Halifax House Price Index, which is considered to be the leading
source on House Price trends, commenced in 1983. The figures below
taken from this Index illustrate this point graphically. The U.K. figures

are included but it was in East Anglia where the greatest rises occurred.
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UK East Anglia
Index Annual Index Annual
% %
1983 100.0 - 100.0 -
1984 107.2 7.2 108.4 8.4
1985 117.0 9.1 121.2 11.8
1986 129.9 11.0 138.9 14.6
1987 149.9 15.4 174 .1 253
1988 184.8 233 248.9 43.0
1989 223.1 20.8 2555 26

Figure 1. Extract from the U.K. House Price Index 1984 -1989 . Source: Halifax Plc

Whilst these figures appear to be dramatic the situation for specific

property types and some geographic locations were even more so.

This overheating of the market culminated in a mad rush for properties
between the March 1988 budget presented by N. Lawson and his August
deadline for double MIRAS relief. (Mortgage Interest Relief At Source).
House Price inflation soared through the roof.

Everybody was chasing mortgage business, not just the traditional
avenue, the Building Societies, but the banks and a rash of new lenders
who had entered the market. All lenders were relaxing their lending
criteria. Income multiples increased from a prudent 2.5 times annual
salary to commonly 4 times the main income plus 1 times the second
income (Mackmin, 1994) and occasionally as high as seven times. Price

to income ratios increased as did the percentage of loan against value.
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Figure 2. Price to Earnings Ratio U.K. Housing. Source: Halifax Plc

Loans of 100% of value were common. Pannell, (1995)

“In 1989, 22% of first time buyers obtained loans of 100% of the
purchase price.”

This made lending very risky. The ability of buyers to service their loans
was put under strain. Many buyers had little or no equity stake in their
property and thereby little commitment to make repayments when

financial conditions worsened.

Valuers found themselves in an invidious position under two conflicting
pressures. The first was to facilitate the ever growing business.
Instructions would not be issued to Valuers who frequently created
obstacles to lending. Gronow et. al. (1997)

“Lenders control the market for valuation advice. In a deregulated
market where the competition to lend is strong, there may be a

presumption that the lender instructing the valuer wishes to secure the
business.”

The second was to fulfil their professional obligations to purchasers who
it had been ruled in the courts, for example Yianni, (1981), Smith v Bush,
(1987), could rely on the ‘complimentary’ copy of the mortgage valuation

report that they receive.
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Richards, (1995)

“The only way for housebuyers to protect their interests is to have quality
checked by an independent expert before purchase. But most people
choose to rely on the very limited valuation report from a mortgage
lender..... Whatever level of inspection is carried out, potential house
purchasers quite reasonably place heavy reliance on the contents of the
report which they receive.”

For those residential mortgage valuers who succumbed to the business
pressures the inflation in prices was hiding their errors and

misjudgements.

Matters became worse as brokers began to dominate the market and
lenders, blind to their business practices were happy to take packaged
cases. A packaged case is where the application papers are completed
by the broker and submitted to the lending institution together with a
completed valuation report. The report is commissioned and the fee paid
by the broker.

Mortgage fraud and valuation abuse were rife (as evidenced by the
numerous legal actions brought against valuers in recent years). The
ensuing crash in property values exposed many of these crimes/errors in
judgement and the reputation of the surveying profession began to
suffer. Gronow, (1991)

“Valuation abuse can occur in situations where the packaged mortgages

come through a broker especially where borrowers essentially nominate
the valuer.”

This situation began to tarnish the image and reputation of the
residential valuation surveyor to the point where even the staff valuer

(acting without the external business pressures) came under scrutiny.
Gronow (/bid.).

“..in the case of the staff valuer, considerations of career prospects
within the organisation..... "
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Gronow went on to suggest ways in which these poor perceptions could
be overcome and, as will be seen in Part Three, some of these
suggestions were (towards the end of this research) being incorporated

into the standard procedures of many of the leading organisations.
Gronow ( Ibid. )

“To avoid accusations of fraud, valuers will need to provide evidence of
as much consistency and accuracy in valuation as is possible.

Allied to this comparable transactions should be recorded and analysis
undertaken using computerised databases and even expert system
technology.”

Gronow and Scott (1988) In an earlier paper expressed the opinion:

“jt is clear that the selection of good comparable information on which to
base the valuation is crucial to the satisfactory performance of the
valuer.”

As the market fell, challenged valuations became the norm and it was not
sufficient for the valuer to just show that he had accumulated a number
of comparable transactions as evidence. Mortgage Valuation Guidance
Notes, (1992)

“6.2 The Valuer is advised to keep a record of the comparable

transactions and/or valuations to which he/she has regard in arriving at
his/her valuation.”

The basis of analysis came under scrutiny by a more sophisticated
market. Agents, developers, purchasers and vendors all felt qualified to
challenge the valuer's art. The simple comparative method of valuation
(See Chapter 3) was open to challenge and misinterpretation.
Swift,(1992)

“It is by our performance that we are judged and there is no doubt that it

is our performance which is at the root of the low esteem in which we are
held. The public perception is that our margins of error are too large.”

“our inability to justify the basis of our decisions in detail is grounds for
doubting our competence.”
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The falling market not only exposed the inadequacies and errors of
valuations in the heady days prior to the crash but created new problems
for the besieged valuer. The dearth of transactions meant fewer
comparables and often for many property types there were no

comparables at all.

Adair and McGreal (1986) pointed out the problem that had faced
valuers for years.
“Many valuers will face the problem of lack of good comparable

evidence, a situation which undermines the rationale of valuing by direct
comparison.”

The level of values fell over a period of five years with a number of false
dawns. The experience of the Author was that it was not a steady
decline but tended to be a series of steps. A valuation prepared on the
“nosing” so to speak was very soon exposed. The ability of a valuer to

be able to forecast the market was coming into consideration.

As the market tumbled the aforementioned new lenders disappeared and
most of the banks withdrew from residential lending. The fall in values
left many purchasers of the late eighties in negative equity (their
mortgage debt exceeding the value of the property against which it was
secured). Miles, (1995)

“There are still about one million households suffering negative equity.”

A substantial number of home buyers unable to service their loans
entered into voluntary repossessions and the underwriters of their
mortgage loans revised their underwriting criteria. This last point,
together with lenders wishing to see applicants having a financial stake

in their purchase, affected the level of finance available.
Pannell, ( op. cit. )

“In 1989, 22% of first time buyers obtained loans of 100% of the
purchase price, this has been reduced to 11% in 1993.”
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2.03 The Property Market - Trends for the Future

By April 1997 a resurgence in market activity has become apparent with

increases in house prices particularly in the South of the country.

UK East Anglia
Index Annual Index Annual
% %
1990 223.2 0.0 225.8 -11.6
1991 220.5 -1.2 214.4 -5.0
1992 208.1 -5.6 198.5 -7.4
1993 202.1 -2.9 193.2 -2.7
1994 2031 0.5 195.8 1.3
1995 199.6 -1.7 193.5 -1.1
1996 208.6 4.5 197.7 21

Figure 3. Extract from the U.K. House Price Index 1990 -1996 . Source: Halifax Pic

This is borne out by the house price statistics (Figure 3) which show an
upturn in 1996. Market commentators are now more optimistic than they
were at the commencement of this thesis (1995) when their forecasts
were very gloomy. Wood, (1995)

“Over the next 20 years we are going to see a continued erosion in the
real price of houses, of the order of 20 or 30 percent.”

Miles, ( op. cit. ),

“Demographic factors are likely to reduce the rate of new household
formation over the next thirty years.”

Forrest et al, (1995) held the view that the change in demography of the
country is likely to lead to a long term impact on housing in the U.K.
When examining the trends in Home Ownership they concluded:

“there are grounds for arguing that the pressures boosting growth of
home-ownership in the 1990’s and beyond will be less strong than in the

1980°'s.”
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Now, in less than two years, the same commentators are very much more
optimistic. Nuki and Smith (1997) reporting on research by Miles stated:
“Bricks and Mortar are back. Houses in Britain are massively
undervalued, will more than double in the next ten years and represent a
better investment than stocks and shares according to a new

forecast....... it now suggests that British house prices are trading at 20%
below their true value.”

Miles has constructed a sophisticated model of the British housing
market which suggests that house prices reached an overvaluation of
32% in 1989, compared to an undervaluation of 25% in the second
quarter of 1996. It is on this model that his projections are based.
There are however concerns within the residential valuation profession
that this resurgence may be short lived and this view is shared by
Graeme Leach senior economist with the Henley Centre for Forecasting.

Eade (1997)

“Graeme Leach argues that the Government’s household projections -
the basis for many optimistic assessments of the housing market’s long
term future - could be too high.”

In 1995 there was evidence to suggest that the business pressures on

valuers mentioned earlier had reduced, they are beginning to creep back.
Property Week (1997)

“Some property lenders are pressurising valuers into making higher
valuations in today’s highly competitive lending market a director of the
Bank of England warned last week.”

Cundell (1997)

“The problem according to observers, is that in a fiercely competitive
lending market, banks which want to increase their exposure to the
property market are falling foul of their own lending rules.”

This is all against the background of valuers being sued by lenders for
their valuations of the late eighties / early nineties and complaints, from
ever increasingly consumer-rights conscious purchasers, about perceived

omissions in ‘their’ mortgage report. Property professionals have
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become understandably cautious and have found themselves under

attack from the media and others.
McGhie , (1995)
“YOU MAY LOVE IT BUT WILL THE SURVEYOR - Nit-picking surveys are

putting the market’s recovery at risk,

Then as the market dived a second problem emerged over the question
of mortgage valuations. This time it was mortgage lenders who began to
sue for valuations on properties which then dropped in price..... the
valuers then responded by under valuing or trying to second guess the
movements in the market. Up and down the country agents began to
complain that agreed prices between seller and buyer were being
sabotaged by valuers who were in effect sucking down the market.”

Richards, ( op. cit. )

“Unlawful exclusion clauses, muddled complaint schemes, blinkered
judicial decisions which ignore the realities of life....Surveyor’s
customers get a raw deal from a system which is biased against them.....
The type and extent of defects which go unnoticed by surveyors is
astonishing.”

Articles such as these in the media abound, serving to reinforce the
public’s poor perception of the valuation surveyor. The issues noted
above are not however the only factors contributing to the Valuer's poor
image. The changing structure of the profession has played its part, as

will be considered in the next section.

2.04 The Structure of the Valuation Profession

The property profession has grown organically over the years to service
local needs. Even into the 1970's the valuation profession was mainly
organised into a large number of small local, independent practices,
partnerships or sole traders often multidisciplinary with estate agency
being a major element. This gave them comprehensive knowledge of
their local property market and with the estate agency operations a

finger on its pulse.
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Pendered (1995)

“ Because they were involved with the local market, and knew the local
agents, these surveyors and valuers were able to interpret the moods of
the market and react in their valuations accordingly, anticipating rises
and falls in demand.”

As the major financial institutions began to acquire estate agency
practices, to capture the fast expanding mortgage business, they also
quite unintentionally acquired professional valuers. Work by researchers
at Sheffield City Polytechnic, Henneberry and Khan, (1990) showed that
in 1982 the twenty largest estate agencies were all independent
comprising 589 offices. By 1989 the situation had changed to the extent
that the twenty largest estate agents had 5,889 offices. Only five

remained independent accounting, for only 365 of the offices.

Run by accountants and managers these large corporate organisations
rationalised and reorganised what they had acquired. The property
generalists disappeared, the professionals were directed into surveys
and valuations and salespeople were recruited into the estate agency
business. To be fully occupied the valuers were forced to cover larger
and larger geographical areas and they lost that all important local

knowledge. Pendered ( op. cit. )

“these valuers think nothing of travelling 30 to 40 miles to do a valuation
in an area where they cannot possibly have an adequate knowledge.”

Byrom, (1979)

“ To value successfully by the comparative method requires good up-to-
date office records preferably coupled with good local knowledge, for it
often remains a mystery to the outsider as to why one district is so much
more sought after than another apparently similar district only a short
distance away.”

Rees,(1988)

“Whether a property is saleable and the price it will achieve is a matter
for local knowledge. An outside valuer must take extreme care when
visiting an area of which he has no intimate knowledge.”



Lenders in an attempt to gain greater control over the source of their
mortgage business, and thereby reduce the occurrence of valuation
fraud, further compounded the situation by reducing the numbers of
valuers on their panels together with the number of small locally based
independent valuation firms. Clarke et al, (1994)

“In a well published example the Household Mortgage Corporation
reduced its valuation panel to 13 for the whole of England and Wales

thereby making it inevitable that many valuations would have to be
undertaken ‘out of area’ where valuers lacked local knowledge.”

Valuers were being required to cover larger areas at a time when the
acquisition of comparable evidence to support valuations became more

difficult due to a reduction in the number of transactions.

1988 2,149,000
1989 1,593,000
1990 1,401,000
1991 1,304,000
1992 1,128,000
1993 1,195,000
1994 1,275,000
1995 1,134,000
1996 1,243,000

Figure 4. Housing Transactions England and Wales. Source: Inland Revenue
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Professional valuers operating outside their comfort zone were forced to

rely on the salespeople for information which was often sketchy and

unreliable.

The accuracy of valuations suffered and with it the image and reputation

of the valuation profession. The need for support, possibly utilising an
information technology solution was being established. Other solutions

have been suggested and these will be considered in Chapter 4.
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Kirkwood, (1984)

“Valuers certainly need all the help they can get when it comes to
forecasting the changing events that influence present value. One way
of improving the valuers chances of survival is to encourage greater use
of statistical methods as an aid to professional judgment. Such methods
include trend analysis, correlation and regression, sensitivity analysis
and risk simulation.”

2.05 Quality and Consistency .

As will be seen from the following chapter, technical literature giving
guidance on the residential valuation process is limited and very little

has been readily accessible to the average valuer. Scott, (1988)

“The comparative method of valuation is poorly defined and under
researched.”

Over the past twenty years it has become apparent to the Author through
discussions with colleagues and reviewing job application forms that
significant numbers of the valuers practising today were not formally
trained in the residential valuation process. Many of the younger valuers
who obtained their qualifications through colleges and universities sat
courses that concentrated on commercial and taxation valuations. The
older valuers may have received no formal training at all, (entering the
profession without examination). Furthermore a considerable number

have transferred from other disciplines, such as building surveying.

Any training that has been received has been on an apprenticeship basis
and as such relies heavily on the ability and skills of the trainer. This
piecemeal approach to the training of valuers has done nothing to
develop the profession as a whole. Swift ( op. cit. )

“ The valuation of houses is almost the only field of human endeavour

which has never made any progress. As things stand there is no
prospect of any change.”
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As a consequence, within the larger valuation organisations, many
different methods are being used. This leads to inconsistencies which
further damage the valuers’ reputation. There exists a need for valuers
to adopt a more consistent approach to the process of inspection,
reporting and valuation. (Chapter 3 looks in detail at some of the
approaches adopted by the In-House valuation department of the
Halifax.) New technology offers the possibility for a consistent approach
to be adopted by all valuers across the country which will benefit all of
their customers and hence their reputation. Richards ( op. cit. )

“ The valuer knows full well that failure on his part to exercise
reasonable skill and care may be disastrous to the purchaser.”

The need for an improvement to the present situation has been
established. It is the belief of the Author that one possible answer will

be found in the development of an Information Technology Solution.
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CHAPTER THREE

3.00 THE RESIDENTIAL VALUATION PROCESS - THE PRESENT
POSITION

3.01 Introduction

Moreton, (1995) when defending the professional valuer as outlined in
Chapter 2, only referred to physical factors which are matters of fact.
Undoubtedly the most difficult aspect of a valuers work is in establishing
the value, which is, a matter of opinion. RICS Guidance to Clients and
Model Conditions of Engagement , (1992)

‘A Valuation is the individual opinion of a Valuer based on the relevant
facts available”

When the valuer looks for help in performing his/her role he/she has
access to numerous books, manuals, guidance notes even videos to
assist with the physical aspects of the inspection. In addition, an array
of equipment, such as damp meters, crack gauges and endoscopes, is
also available. Wohilst this is a crucial aspect of the valuation process,
Mackmin, (1984) when concerning himself/herself with the valuation itself
noted that the valuer receives very little guidance on the process of
arriving at an opinion of value. A review of products on offer to the
residential valuation surveyor at the Property Computer Show in 1995
discovered that technological assistance is very basic with only

rudimentary database programmes being available.

Mackmin,( Ibid. )

“ The mainstream of residential property valuation is under-researched
and poorly represented in valuation and property publications.”

“Why, if it is so important, do we allocate such little teaching time to it
so little research, so little professional time and so little space in our
trade journals.”



A review of the present situation with regards to the valuation of
residential properties will be of value in developing an information
technology solution. Therefore, this chapter will consider the various

methods of valuation and their application in practice.

3.02 Methods of Valuation

There are five basic methods of valuation that can be used,
(Millington,1994)

e The Comparative Method

e The Contractors Method

e The Residual Method

e The Profits Method

e The Investment Method
The Comparative Method will be considered in the next section.

The Contractors Method is based loosely on the theory that the cost of
the site plus the cost of the buildings gives the value of the property.
This may be appropriate for properties for which few transactions take
place such as libraries, doctors clinics etc. In these circumstances it
may be reasonable to assume that cost and value are not unrelated.
However, for residential properties where there is a large and diverse
market, and where factors other than cost come into the supply and
demand equation, this is not so. In practice, the cost of the site has to
be obtained by reference to other transactions and this is achieved by

comparison.

With the Residual Method, the potential future value of the property is
estimated (by comparison with similar completed properties!) and the
estimated cost of development deducted to give the present condition
value. This method relies heavily on estimating but can be useful where
a latent value exists. This method is most often used in residential
property for establishing the value of land with development potential.
Mackmin,(1994)

“ The residual method of valuation is used to assess the value of land in
an undeveloped state with development potential.”
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The Profits Method works on the assumption that the value of some
properties will be related to the profits which can be made from their use.
It is generally used where some degree of monopoly exists in its use
such as a remotely located hotel. As such this method is not really
appropriate for private residential properties and was excluded by
Mackmin ( Ibid. ). when considering the methods available for these

properties.

The Investment Method is based on the principle that annual values and
capital values are related. Like the other methods referred to above
(with the exception of the Profits Method) this method relies heavily on
comparison.Millington,(1994)

“Although a property may not be let it is possible to predict what its
rental value is by comparing it with similar properties.”

The ability of valuers to be able to compare properties, whether it is for
assessment of capital or rental value, is therefore essential. This thesis
will now consider the guidance that is available to the valuers in this

respect.

3.03 The Comparative Method - textbook approaches.

A review of the leading textbooks on the subject of residential valuations
provides little assistance. So little has been written that it is possible to
include extracts referring to the comparative method in their entirety.
Rees, (1988)

“When he has sufficiently informed himself as to the size, nature and
condition of the property he can select the various methods of valuation
by which he will guide and check his opinion. For example he may be
able to value by the comparison method if he has sufficient knowledge of
recent sales of sufficiently comparable properties.”

Whilst this statement is correct it provides no indication as to what
degree of evidence is sufficient nor what makes another property

sufficiently comparable.



Byrom, (1979)

“So far as a standard property such as a two/three bedroomed semi-
detached house with a single garage and central heating, situated on an
estate of perhaps 200 virtually identical houses, is concerned, it should
be possible for the valuer to get the price right within a few percent,
merely by comparison with office records and with prices recently
achieved for other properties on the estate.

However when one comes to more individual properties and particularly
in the case of properties that are “one off’'s” both in accommodation and
location, it is far from easy and it is here that the valuer's experience and
local knowledge do really come into play. One method sometimes
adopted by valuers when dealing with unusual properties is to assess the
maximum for which they think the property could sell and the minimum
figure which it could be guaranteed to bring and to split the two figures
to give a middle market valuation.”

The implication here is that for difficult properties the valuer can only
rely on his experience and local knowledge but no guidance is given as
to how that may be used. Reference is made to a ‘middle market’
valuation but no clue is given as to how the maximum and minimum

values are assessed.

Millington, ( op. cit. )

“The comparative method entails making a valuation by directly
comparing the property under consideration with similar properties that
have been sold in the past, and using the evidence of those transactions
to assess the value of the property under consideration. ........ In using
this method it is desirable that the comparison should be made with
similar properties situated in the same area, and with transactions which
have taken place in the recent past. The less the comparable property
complies with these requirements the less valid will be the comparison.”

Here more specific advise is given as to what properties make the best
comparables but again little indication is provided as to how the analysis
of those comparables should be undertaken. Furthermore, no guidance
is provided as to how a valuer should proceed if suitable comparables

are lacking.

Britton et al, (1989)

“It is necessary to make various allowances for the differences in quality
between houses. The level of allowance is subjective and depends on

the experience and knowledge of the valuer. This method is simple in
its approach but is dependent on considerable valuation judgment for its

application.”
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Britton points the way to the need for allowances to be made but then
falls back to the weak proposition that this subjective judgment depends

on the experience and knowledge of the valuer!

Richmond, (1994)

“ This procedure is widely adopted in practice, but requires the keeping
of adequate records of transactions.”

What is adequate ?

Ring, (1970)

“ The greater the number and more recent the sales of comparable
properties the greater the accuracy and the more convincing are the
results obtained via the market approach to value. Ready access to the
market transaction source data is therefore of first importance .”

“To achieve comparability and to adjust for price differences caused by
variations in type, size, features, age and condition of the improvements,
most appraising practitioners rather than using “better, poorer, same”
judgment analysis apply percentage ratings to reflect superior or inferior
market factor relationships. The use of a series of percentage
adjustments has serious pitfalls and limitations. A jury or even an
investor might get the impression that the appraiser is playing a number
game that borders on “guestimating” rather than professional
estimating.”

This vague approach to the valuation of residential properties has many
critics and the perceptions they have of the process do littie to help

enhance the image of the valuer.

Clarke et al, (1994)

“Two questions immediately arise here: first how is such a judgment of
value arrived at, and second, what are the clients’ views of value? The
first of these is easily answered: comparability and gut feeling. Market
valuation is based almost entirely on comparability, with gut feeling
compensating for those areas where comparison is impossible, and
frequently being used as a leading basis for valuation. Nor is this
confined to valuations for sale. We have observed mortgage valuations
by qualified surveyors reached on the basis of a drive-past, even if
subsequently confirmed by a tour of inspection for form’s sake. .......
There is nothing esoteric about valuation and nothing the lay client
cannot do unaided and indeed a good many of them do so.”
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Byrom ( op. cit. )

“ Valuation is an inexact science. Send half a dozen valuers to the same
property and you will get half a dozen different figures with the highest
probably 20% above the lowest on a standard property and with a much
greater discrepancy on an unusual one for which there are few
comparables.”

The profession can no longer be seen to be relying on ‘gut feeling’ to
value residential properties, to do so will further damage its image and

reputation.

The aforementioned extracts from leading texts do nothing to dispel the
views that valuation is a somewhat inaccurate art rather than a science.
They refer to ‘similar properties’, ‘market transactions’ and ‘adequate
records’ but give no guidance on how to compare properties, how to
validate the evidence and how to make adjustments if the properties are
not identical or transactions are not contemporary. Such guidance and a
move to a more scientific approach to valuation is required to enhance

the image and improve consistency.
Mackmin ( op. cit. ), breaks the valuation process down into four stages:

1. Select Comparables
2. Extract, confirm and analyse comparable sales prices
3. Adjust sale prices for noted differences

4. Formulate an opinion of open market value for the subject property.

Mackmin goes on to explain how valuers are usually employed by firms
which are also involved in estate agency and therefore have access to
the salient details of residential sales. However, as has been discussed
earlier, as the profession has restructured, this is not now the case.
Valuers must obtain their evidence from other sources and the validity of

that evidence assessed. This will be considered later.

Once obtained the evidence has to be searched for comparability and

adjustments made for those comparables that are less than perfect.
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Mackmin, ( Ibid. )

“The aim of the search is to find as far as possible matching pairs. In
most cases the match will be less than perfect, and adjustments will
have to be made to bring the comparable evidence into line with the
subject property. The main adjustments have to be made for time,
location, physical characteristics and conditions of sale.”

Certain attributes, factors that affect vélue, will have a greater
significance than others and this will vary for different properties.
Mackmin has referred to several categories of attributes. A wider range

and their weighting will be considered later.

Rees, ( op. cit. )

“Accessibility , accommodation, condition and location are the main
factors affecting value together with the standard of construction and
quality of finish.”

It is necessary to extend the search of literature on residential valuations
to the United States of America to obtain more detailed guidance. Whilst
a very different market exists there and some of the key attributes may
be different the basic principles of valuation using the comparative
method or the Market Data Approach as it is known there are similar.
Bloom and Harrison, (1978)

“When carefully collected, analysed, verified and reconciled, market data
usually provides the best indication of market value for a house.”

Bloom and Harrison ( Ibid.) identifies five steps in the residential

valuation process:

. Study the Market

. Collect the Data

. Verify the Data

. Analyse and Compare the Data

. Adjust the Comparables to give an Indicated Market Value.

A b W N -

Bloom and Harrison ( Ibid. ) recommend the collection of large quantities
of data with most reliance being placed on recent sales of similar
properties. They suggest that a computerised data retrieval system
should be used to serve the appraiser’'s needs most effectively. Whilst
guidance is provided on the numerous sources of market data in the
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United States most of the sources referred to do not exist in the U.K. and
these must therefore be considered later. The need to verify the data
obtained is stressed but the suggestion that every property used as a
comparable should be personally inspected, whilst desirable, is not
practical. It does however emphasise the need for the source of data to
be reliable, especially if a valuation is being made by reference to limited

evidence rather than a broad range of properties.

The verification process should consider not only physical factors but
also the motivation for the sale. Is it an ‘arms length’ transaction
between a willing buyer and a willing seller? Is any other consideration
passing other than cash? This aspect is particularly relevant today
where builders are selling many new homes on a part exchange basis.
Many properties today are being sold by mortgagees in possession on a
forced sale basis, and if being used as comparables, these transactions

will need to be treated with caution.

When considering the assembled evidence Bloom and Harrison ( |bid. )

refer to elements of comparison which must be considered:

e Date of Sale

Physical Characteristics

Location

Conditions of Sale

They refer to analysis in the past being based on nothing more than
educated guesses but go on to say, Bloom and Harrison, ( Ibid. )

“Good appraisal practice requires that adjustments be supported with
data from the market. The best technique is to extract the amount of the
adjustment from the market by the utilisation of ‘matched pairs’. This is
often the only acceptable technique to many sophisticated purchasers of
appraisals.”

It has been demonstrated earlier that in this country the perception is
that valuers are still ‘guesstimating’ but that the participants in the
market are becoming more sophisticated. It is now necessary to develop

a more intellectual approach.

The ‘matched pair’ approach tries to identify the difference in value
attributable to a single attribute where that is the only difference
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between two properties. This technique is generally reliable where only
one difference exists but this is often not the case in practice. It should
be possible however to establish the influence of different attributes over

a period of time.

Research on this subject conducted by Natalie Stringer a student working
for the Halifax Building Society during a year out from college will be

considered in a following section of this chapter.

Attribute values established in this manner should be used with care as
some attributes will have differing effects on value dependent on the

property. For example a large garden may have a detrimental effect on
the value of a small bungalow for which the likely market is pensioners

but a positive effect on a family house.

Additionally the adjustment for one item of difference between
comparables may include a partial adjustment for another item of
difference. Wherever possible comparables should be chosen which
require the fewest adjustments. The limitations of this approach to the
analysis of comparables points to the use of other techniques such as

Regression Analysis which will be considered in a later chapter.

3.04 The Comparative Method - Its operation in practice.

Faced with such little literature giving instruction in the ‘art’ of valuation
many valuers have developed their own approach to the residential
valuation process. The case studies which follow later in this chapter
show how two valuers in different parts of the country and their
colleagues have developed the comparative method to include an

element of devaluation.

As Regional Valuation Surveyor the Author had the opportunity to study
the techniques used by 11 valuers employed in the East Region of the
Halifax Building Society. It has been possible to identify a common

thread. No doubt there are many other local variations throughout the
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U.K. The basic method in use by these valuers within the Halifax

Building Society is as follows.

The process of data collection and verification is ongoing and not
entered into as a separate process for each individual valuation prepared
unless a subsequent search of the data reveals insufficient evidence and

further enquiries are necessary.

Valuers employed by the Halifax are typically expected to inspect and
prepare a valuation report on 5 to 6 properties daily. These are all
located within fixed geographical areas but large enough to include many
valuation areas. This provides a significant mass of data for comparable
purposes which satisfies the criteria of Bloom and Harrison ,( Ibid. ).

“Each sale used as a comparable in an appraisal report should be
personally inspected and the data confirmed with the buyer, seller or
broker.”

Data used for comparable analysis come from a variety of sources which
can be ranked for reliability and significance. Staff valuers do not have
ready access to sales transaction data as they are not employed by firms
engaged directly in estate agency. It has been argued that the only
reliable transaction data is data on sales which have been completed, as
until a sale has completed the price does not take into account every
factor that may come into play in the sale of a property ( for example the
price may be renegotiated after the mortgage valuation report has been
obtained or the sale could not proceed for other reasons,- change of

mind, finance difficulties etc.).

In practice the staff valuer (for the majority of comparables), uses
evidence of sales agreed (from instructions to value for mortgage) rather
than sales completed. Whilst this evidence does not fulfill the criteria of
a completed transaction it does provide confirmation that a prospective
purchaser is happy with the price. This evidence does have the
advantage that it is more contemporary with the market. Completions
sometimes take place several months after the sale price has been

agreed.



44

Millington, ( op. cit. )

“There is a great danger in the use of comparable evidence that the
valuer may place too much faith in it, forgetting that while such evidence
reflects what happened in the past his current task is to determine what
the current value of the property is.”

Gronow et al. (1997) observed:

“Experienced valuers also appear to look for and remember transactions
which are representative of a class of properties. Valuers are observed
to use a ‘good’ comparable repeatedly.”

Such comparables can be considered as ‘benchmark’ evidence, favoured

because they have been personally inspected and validated.

Through experience, practice and discussions with colleagues the Author
has developed a categorisation of the sources of valuation comparable
evidence and ranked them in order of validity, as shown in the following
table. Table No.1.

Byrom, ( op. cit. )

“Regular reference to local estate agents’ lists, local newspapers and
certain magazines will assist, subject to the caution that asking prices
are sometimes well above prices actually achieved.”
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Evidence Source Validity

Completed Estate Agents May be historic due to length of sales

Transactions process. Unless inspected personally the
details of size, condition and quality of
fittings may be vague. It may not be
possible to verify fully the conditions of sale.

Mortgage Personail Not always aware of eventual sales price.

Valuations Fully aware of details of size, condition and
quality of fittings. Ability to verify conditions
of sale.

Mortgage Within own Provided a degree of consistency exists

Valuations organisation. within the organisation this source should be
reliable for description of physical factors
and sales conditions.

Mortgage Other professional | This source should be reasonably reliable

Valuations valuers sharing for description of physical factors and sales

information. conditions.

Verbal Estate Agents Valuable evidence of current market

Enquiries conditions but may not be admissible in
court. Details of physical condition may be
lacking as agents do not measure properties
on the same basis and are not trained to
identify defects. This would include
enquiries from ‘For Sale’ boards erected on
properties in the vicinity of the subject
property.

Verbal Property Occupants | Not suitable as evidence but valuable in

Enquiries identifying leads for more detailed enquiries
on property sales in the immediate vicinity.

Advertisements | Local Newspapers, | Useful in identifying leads for more detailed

Estate Agents
Windows

enquiries but see below.

Table 1. Valuation Evidence, Sources and Validity. R. Dennett
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Data collected from the mortgage valuations referred to above is held on
a computerised database recording approximately 30 attributes of each
property. The completed reports of those inspections carried out within

the organisation are held in a paper form for further reference.

The database can be searched on several criteria to select those
properties on the database which are the most similar to the property

being valued. The criteria are:

Street All or part name.

Postcode Any part or all of the postcode

Unit Type House, Flat or Bungalow

Property Style Detached, Semi Detached, Terraced etc.

Number of Bedrooms | Single Integer

Price Range From 1 to 5,000,000

Date of Valuation Valuations after the keyed date.

Table 2. Valuation Search Criteria - Halifax Valuation Surveyors Database

From this selection which can be against any one, all or any combination
of the above criteria, one of two reports showing the properties chosen
by the system can be produced. These reports/printouts are shown
following. Figure 5. is the full report of all criteria on the system and
Figure 6. is a shortened report including those attributes most frequently

used for comparison purposes.



06-Jan-96

HALIFAX Valuation Surveyors - Property Report

Property Details
Roll Number 8232291
Value £70,000

Unit Name

Plot No
Unit No 2
Street Name Pottersfield,

District or Village
Town or Borough
Post Code CM17 9BY

No of Beds 2

No of Living Rooms

Main heating Gas
Extent
Garages/ 1

Parking Spaces

Orientation

Condition Factor
Quality Average

Single Overriding
Factor

SourceM & M
Quality of Evidence

Remarks

Purchase Price £70,000

Valuation Date 19/08/93

Unit Type Semi-Det
Description House
Age in Years 55
Tenure 1
Builder

Chief Rent £0.00
Ground Rent £0.00

ServiceCharge £0.00

Unit Size 69

Length Of Lease

Length Remaining

Local Authority No

Traditional Yes
Sought After No
Firm

Figure 5. Full Comparable Listing - Halifax Valuation Surveyors Database
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Having obtained the narrowed down selection, the valuer uses his
judgement to make any adjustments, (that may be necessary) to the
comparables to enable them to be used in the valuation. In reality, for
the majority of st.aightforward valuations, the valuers form an opinion of
value based simply cn judgment and experience and then search for

comparables to support that judgment.

HALIFAX Valuation Surveyors - Comparable Print

Search Criteria: Address N/A Postcode SG11 2NH Type of Property Detached

Postcode  Address Unit Garages  Age Over Factor Purchase Floor Date
Style Price Area
Main Beds Condition Factor  Value Val/M2 Valuer
Heating
SGI12NH  10a Friars Road, Detached 1 30 Views £134000 134 1.1.95
Braughing House
Elec 4 3 £134000 £1000 RMD

Figure 6. Brief Comparable Listing - Halifax valuation Surveyors Database

From the printout ( Figure 6. ) above it can be seen that the database
produces a rate per square metre of floor area. This is a very simple
devaluation where the valuation is divided by the gross external floor

area. This approach was advocated by Millington (op. cit.)

“An example is given of the crudest form of devaluation. Comparable
properties in the same street but of different sizes are compared by
establishing the value per square metre of usable space. This is done by
dividing the purchase price by the floor area.”

Given that properties of the same type in the same valuation area have
been chosen, this method can provide a general indication for value
levels when a reasonable number of comparables have been produced.
The valuer can make adjustments for the other attributes shown on the
printout where they differ from the subject property. The adjustments
are made on a fairly rough and ready basis again relying on the valuers

judgment and experience.
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It will be shown later that regression analysis and neural networks can be

used to enhance this aspect of the valuation process.

3.05 Comparison or Property Ranking

It is worth considering briefly at this stage a variation on the comparative
method which could be referred to as ‘Property Value Ranking’. This
technique is most commonly used by estate agents when assessing
where a property should be placed in the market in relation to other
properties currently available. It has also been used by valuers for
properties for which there are few direct comparables and, as such,
relies entirely on the ability of the valuer to weight the various different
attributes of different properties in the market, or for which recent sales

have been achieved. The following example illustrates the technique.

Sales have recently been completed on the following properties which

are ordered in terms of price achieved.

Property | Type Size Bed Single Overriding | Other Key Price

No. Factor Attribute Achieved

1 Det 100 3 1 acre plot Rural outlook £105000
Hse

2 Det 110 4 Double garage Estate Location £103500
Hse

3 Det 95 3 Excellent Single garage £97000
Hse Condition

4 Semi 100 3 Adjoins Park Very Good £92000
Hse condition

5 Semi 84 3 None Average Condition | £89000
Hse

Subject | Det 80 2 Bungalow Well landscaped ?
Bung garden

Table 3. Property Rating Schedule. R. Dennett

From the list it can be seen that there are no direct comparables for the
bungalow to be valued. The valuer knows from experience that
bungalows are in short supply and pro rata to the accommodation being
offered achieve premium prices. The valuer determines that the value of

the property lies between that for property 2 and property 3, i.e. £103500
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and £97000. After further deliberation and consideration of the lesser
attributes the value is determined to be £100000.

3.06 Valuation Attributes

As part of Project Dragon and to assist in its development, a valuation
student (Natalie Stringer) was recruited by the Halifax and under the
Author’s direction carried out research into the key attributes that affect
value. This research had the objective of establishing the ‘experts’
opinion of those attributes that most affect value and applying a
weighting to them. The findings of the research are summarised below

to provide a basis for later consideration.

Primary information was collected from 100 ‘experts’, Valuation
Surveyors employed by the Halifax Building Society, by means of a
questionnaire. Whilst it had its limitations ( it only considered physical
attributes ) it was able to provide useful raw data for further
development. Attributes were ranked using two methods. Firstly a
straightforward number of times an attribute was ranked of prime
importance. Secondly a weighted ranking which took account of second

and lower choices.

Location was considered to be the most influential attribute affecting
value from the primary factors offered for consideration, whichever
method of analysis was chosen. On the weighted analysis property type
( House , Flat or Bungalow ), size and state of repair were ranked
equally after location. These were followed by construction type
(Traditional or Non-Traditional ), property style ( Detached, Semi,

Terraced etc. ) and age.

Stringer, (1994)

“56% of respondents thought that the number of bedrooms should be
classed as being of major importance.”
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The number of bedrooms can be considered a factor of property size
but the two are not wholly interdependent and, therefore, can be

considered as separate attributes.

Availability of on-site parking was also considered to be of prime

significance by a substantial proportion (24%) of the respondents.

In addition to factors that occur in virtually all properties, the concept of
single overriding factors was explored. This concept is based on the
premise that there are certain factors/attributes which when they occur
are so powerful that they can outweigh all other attributes combined.

For example, when a property is situated in an area affected by land
contamination this can be so detrimental that despite the size, condition
or style it could have no appreciable value. Other such factors ranked in
order of importance by the respondents include, coastal erosion,
flooding, crime rate, adverse tenure, overhead pylons, rights of way

and unusual plot size.

It is worth noting that this last factor, unusual plot size, is only included
as an exception and no suggestions were forthcoming that plot size
should be included as a main attribute. [t is not standard practice within
the U.K. in residential valuations for the plot to be measured or to make
specific reference to it unless it is unusually small or larger than a
quarter of an acre. This is in direct contrast to the U.S.A where lot size

is measured and included in Multiple Listing datasets.

Lenk et al. (1997)

“Seven variables, which have been shown consistently in prior studies to
be significant property attributes for determining value, were chosen as
the independent, or input variables. These variables were the number of
bedrooms, the age of the house, the lot size.......... "

From the experience of the Author condition is another attribute that can
have the effect of a single overriding factor. It was however, not
included in the list of overriding factors chosen by the participating

valuers.
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PROPERTY TYPE Weighted

Analysis
Detached Bungalow 19.4
Detached House 18.9
Semi Detached House 18.6
Semi Detached Bungalow 17.1
End Terrace House 15.4
Dormer Bungalow 14 .1
End Terrace Bungalow 13.9
Mid Terrace House 13.4
Mid Terrace Bungalow 12.3
Purpose Built Flat Ground 11.8
Purpose Built Flat First 11.6
Purpose Built Flat Second + 9.9
Converted Flat Ground 8.9
Converted Flat Second + 8.7
Converted Flat First 7.4
Purpose Built Flat Basement 6.4
Converted Fiat Basement 2.2

Figure 8. Impact of Property Type on Value - Source: Research by N. Stringer (1994)

These two results are useful to valuers in a practical sense in that they
reinforce views held and enable analysis of comparables in respect of
age and property type to be made with more confidence. For example,
when comparing a subject property (say, a Detached 1990-1994 House)
with a comparable (say, a similar sized property in the same location but
Semi-Detached 1982-1990 House) appropriate adjustments can be made.
What this information fails to provide, however, is the degree of
adjustment that can be made. Further research or analysis perhaps

using statistical techniques is required.

Locational factors were ranked as follows, Neighbourhood, Social Mix,

Street Scene, Topography, Urban/Rural and Density.

ignoring extensions, improvements to a property that can affect value
were ranked in importance thus: Kitchen Fittings, Heating System,

Bathroom Fittings, Double Glazing and Security Systems.

It can be seen that there are a large number of attributes that need to be
taken into consideration when assessing the value of a property. This

research has provided some indications as to which attributes must be
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considered. Some attributes such as location will have a major impact
on value, others such as the quality of the bathroom fittings will have a
less significant effect. Equally it will be easier to make adjustments for
some attributes than others. The cost of fitting a good quality bathroom
can be established by straightforward estimating but the impact of
different locations will be more difficult to assess.

When selecting comparables therefore it can be seen that for the major
attributes they should match the subject property as closely as possible
and for the less important attributes adjustments which would tend to

have a marginal effect on value can be made.

Whilst a number of the standard texts list the attributes that may need to
be considered, Byrom ( op. cit. ) categorises attributes as follows: Type
of Property, Tenure, Arrangement, Location, Qutiook and Orientation,
Character, Accommodation, Service Installations, Structural and
Decorative Condition, Plot and Outbuildings, Provision for Motor Cars

and Maintenance costs, few give guidance on priorities for selection.

Almond et al. (1997) have identified the need for the profession to agree
a standard set of attributes for inciusion in a comparables database and
whilst they have provided a possible classification they note:-

“In its current form there is an incoherent structure, and disagreement
amongst professionals as to the attributes that impact on value.”

3.07 The Comparative Method - Best Practice Distilled

The prime requisite of valuation using the comparative method is local
knowledge. This knowledge is used to identify different valuation areas
in order that appropriate comparables can be selected but, more
importantly, to be able to collect relevant market data.

Scott and Gronow, (1988)

“It is clear that the selection of good information on which to base the
valuation is crucial to the satisfactory performance of the valuer.”

Ring, ( op. cit. )

“Ready access to the market transaction source data is therefore of first
importance.”



As data is collected it must be verified to ensure accuracy and validity
(Bloom and Harrison, op. cit. ). The most useful data is that collected by
the valuer personally (from physical inspection) as he will be able to
collate information on all attributes and to ensure that the verification
process is completed satisfactorily. Mackmin, ( op. cit. )

“ Each valuation adds to that data bank so it is essential to see that all
the important information is recorded in a clear and accurate manner for
subsequent users.”

The valuer will also importantly have first hand experience of attributes
the detail of which it may be difficult to record in an easily retrievable
manner. For example, the number of bedrooms or size of a property can
be recorded numerically, and the search for properties of the same size
or with the same number of bedrooms can be carried out easily.
Decorative condition however could be anything from appalling to
excellent. Average condition could include rooms in a range of
conditions. It is possible to grade condition perhaps on a scale of 1to 5
to allow easy retrieval but two properties of grade 2 could be very much
different and only first hand knowledge would allow them to be

differentiated.

Assessing and recording the valuation of the property in average
condition for its age and type at the time the comparable data is
collected allows a more consistent approach to the analysis of data when
subsequent valuations are prepared. In effect the analysis takes place

before the property to be valued is inspected.

Kirkwood, (1984)

“A rigorous, methodical analysis of previous transactions in landed
property has always formed an essential part of the valuer’s
methodology. This thoroughness reflects the inextricable bond between
analysis and valuation, that is summarised in the aphorism ‘As you

7

analyse so shall you value’.

This approach also has the advantage of overcoming some of the

limitations of grading condition referred to above.



The following information should be collected as:

56

ESSENTIAL OPTIONAL
Attribute Example Attribute Example
Date of Sale
Location Address Location Neighbourhood Type
Postcode Social Mix,
Grid Reference Street Scene,
Unit Type House, Topography
Flat, Urban/Ruratl
Bungalow Density
Size Gross External Floor Plot Size
Area
Condition External Features Double Glazing
Internal Security Systems

Construction Type
Property Style

Age

Number of Bedrooms
On site parking
Heating Type/Extent

Single Overriding
Factor

Source

Transaction Type

Transaction Status

Price

Kitchen Fittings
Bathroom Fittings
Traditional
Non-Traditiona! - Name
Detached, Semi,
Terrace,

in years

No. of parking spaces
No. of garaging spaces

Views,

Short Lease,
Local Authority
Large Plot.

Firm name

Open Market Sale
Possession Sale
Part Exchange
Remortgage
Right to Buy

Contracted
Sale Agreed

Contacted or agreed
sale price.

Number of receptions

Valuation

Present Condition
Average Condition

Table No. 4. Essential and Optional Attribute Data. R. Dennett

When a property is inspected for valuation purposes it is necessary to

collect the aforementioned information. Once this has been done a

search for comparable properties can be made. Modern computer

operated database packages can take the tedium out of this search

process. This research will later consider how more sophisticated

techniques can be used.
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The search should attempt to find properties that match the subject
property on as many of the aforementioned ‘essential’ attributes as
possible. The valuer should use his knowledge of the property market to
identify the iocations which should be searched for comparable evidence.
Research by Adair and McGreal (1986) on the statistical variability in
house prices in the Northern Ireland Property Market concluded that
within specific bands of property types it is possible to look over wider
areas for comparable data. The valuer should be able to identify such

properties and valuation areas.

Having identified a minimum of three comparables, adjustments should
be made to them to make them equate to the subject property. As has
been demonstrated earlier (Millington, op. cit. ), the fewer the
adjustments the more accurate will be the valuation. Additionally the
more adjustments that can be supported with evidence or can be made
without subjective judgment the better.

Bloom and Harrison, ( op. cit. )

“Unless aided by properly applied adjustment processes such as
regression analysis, the appraiser should generally make the fewest
adjustments possible.”

In the absence of regression models or other more sophisticated
analysis techniques adjustments can be made in a number of ways
including percentages of value or cash consideration. Different forms of
adjustment will be appropriate for different attributes. Care should be
taken to treat such adjustments with caution. The fewer the adjustments
the more reliable the comparable becomes.

Ring, ( op. cit. )

“The use of a series of percentage adjustments has serious pitfalls and
limitations.”

Bloom and harrison ( op. cit. )

“The appraiser should resist the temptation to use cost estimates as the
basis for market adjustments. While relationships between cost and
value contributions of components may exist, they may be supported only
by market data.”
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Four key ‘Elements of Comparison’ (areas of adjustment) have been
identified by Mackmin, (1984), these are: time (date of sale), location,

physical characteristics and conditions of sale.

Whilst Mackmin suggests that all physical characteristics are factually
identifiable and measurable in value terms, this view is not wholly
supportable. It is true that items such as a heating installation can be
valued in cost terms, however attributes such as property type which

cannot be measured may require some other form of adjustment.

The following is a suggestion as to how the various attributes should be

treated.
Attribute Suggested Method of Adjustment
Date of Sale Reference to House Price Index
Location Percentage
Unit Type Percentage
Size Direct Mathematical but observing the law of
diminishing utility
Condition Cost
Construction Type Percentage
Property Style Percentage
Age Percentage
Number of Bedrooms Percentage
On site parking Cost/Value
Heating Type/Extent Cost
Single Overriding Factor Various

Table No. 5. Suggested Methods of Adjustment for Attribute Data. R. Dennett

Whatever method of adjustment is chosen it is very important to support
adjustments with market evidence. Valuers must collect this evidence
whenever it presents itself and build up a database for future use. One
method of doing this is to use the ‘matched pairs’ approach.

Mackmin, (1984)

“ The theory of valuation by matching pairs can be stated simply as
follows: if a matching pair of properties can be found which sold under
similar conditions at the same time but displayed a single physical
difference then any variation in price might reasonably be accounted for
by that difference.”

The adjusted comparable data will provide an indication of value based
on an empirical analysis of the market data. Of necessity this market

data will be historic and the valuer will need to be aware of what is
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happening in the market place at the time of the valuation to enable final

adjustments to be made.

Millington, ( op. cit. )

“The valuer must make every effort to determine who is looking for
property of the relevant type, what their precise needs are, and what
their purchasing power s. Such factors could have a great influence on
how comparable evidence should be used and whether it is indeed a
reliable indicator of the prices likely to be paid in the current market.”

When preparing a valuation for mortgage purposes the valuer will also
have to have an eye to the future. Most loans secured on property are
for periods of 25 years and mortgage lenders are keen to ensure that the
they are adequately secured for the whole period. Whilst valuers are
currently required to provide Open Market Value (OMV), consideration is
being given to providing an Estimated Realisation Price (ERP).

Clarke et al, (op. cit.)

“A property’'s mortgage valuation is not merely the price that it would be
likely to fetch today, but which could prudently be assigned to it for the
reasonably foreseeable future.”

Without reverting to an information technology solution this is the extent
of the comparative method. To make significant advances in the process
it will be necessary to make use of modern technology but there is a

certain degree of inertia within the profession in this respect.

Kirkwood, ( op. cit. )

“Valuers have in the past limited their analytical techniques to those that
could be undertaken manually; in consequence, improvements in
valuation methodology have been constrained.”

The following case studies consider two such manual approaches.
information on the case studies has been obtained by interviewing the
two valuers who the writer has worked with in the past. The two persons
concerned have different backgrounds in respect of their entry to the

profession and value in different parts of the country.
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3.08 Simple Devaluation Techniques - Case Study One

The first case study looks at the devaluation technique developed by R.
C. Johns FRICS (Senior partner, retired of W. H. Lee & Co.) for the
valuation of properties in the general area of Welwyn Garden City,
Hertfordshire. This approach evolved from a card index system that had
been in use since 1904 and was still in use well into the 1970’s. This
system relied on the retrieval of historic valuation reports and whilst it
operated within well defined urban areas it had its limitations in rural
areas. As inflation in property prices increased in the 70’s a need arose
for a system to be developed that drew primarily on current rather than

historic information.

Date |Address Town |Description |(Age |Gge |Plot |Htg |Price GISF |Rate |Gar’ |Htg Plot
7.81 | 4 Bushey WGC | 2Bed TH 25 |0 Gd | F 24995 | 840 196 | 0 1500 | 7000
7.81 1G('.;1 Warren | WGC | 3Bed Semi | 22 | 1 Gd | F 41750 | 932 22.8 | 2500 | 1500 | 16500
7.81 E?{Ieens WGC | 3BedSemi | 58 | 1 Gd | Pt | 47000 | 1033 | 23.2 | 2500 | 500 20000

Figure No.9 Extract from Comparables Crib Sheet. Source: R.C. Johns

The above is an extract from the records kept using this approach. It
can be seen that estimated sums are deducted from the sale price to
reflect plot size, level of heating and garage to give a rate per square
foot of the gross internal floor area for the house and location.
Significantly at this time central heating was not installed in alli
properties and was considered to be a key attribute.

The system was amended in 1984 to exclude garage and heating from
the devaluation calculations and to replace them with a sum for

outbuildings.

This technique of devaluation whilst slightly more sophisticated than the
straightforward price divided by size approach adopted by some Halifax
Valuation Surveyors relies heavily on the judgement of the valuer to
estimate the impact on value of plot size, garage and heating extent.
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3.09 Simple Devaluation Techniques - Case Study Two

The second Case Study looks at the method that was developed by P.
Watkins (Senior Asset Manager, Halifax plc.) in the town of Newton-le-
Willows, Lancashire primarily for use in estate agency. On leaving
college he found himself responsible for valuing properties for sale and

in the absence of any practical training he developed this approach.

There existed many comparables for the valuation of terraced properties
but evidence for detached and semi-detached houses was scarce. The

need was perceived for some form of analysis to make use of the limited
evidence available for these house types and to be able to take account

of the variations in features and degree of modernisation.

Considering semi-detached houses for which the method was mainly
used transactions were analysed for the predominant age groupings of
modern and 1930’s built. The prime attributes of, unit type, construction
type, property style, age and often number of bedrooms having been
accounted for the valuer was able to concern himself with less significant

attributes and make adjustments on an estimated cost basis.

Sales prices achieved were first adjusted for location and plot size by
deducting a lump sum and the remainder of the price adjusted to provide
a base value by making monetary (primarily cost based) deductions for
attributes such as double glazing, heating, garage and quality of

kitchen/bathroom fittings.

The resultant sum was divided by the floor area to give a base rate per
square foot. These rates were obtained for the property types referred
to earlier. On receipt of instructions to valué a property for sale the
process was reversed taking care to add back the same cost based sums

for features where appropriate.

The following is an illustration of how this method worked in practice.
For this illustration all of the properties are privately built, three
bedroomed semi-detached houses of traditional construction built in the
1930’'s. Sales took place in a period with no house price inflation.
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Property Price Reduced | Size Rate/sq. ft

Achieved Price sq./ft
Adjustments Plov Central Double Single Modern Modern Total

Location Heating Glazing Garage Kitchen Bathroom Adjustment
Basic Variable £1500 £1000 £6000 £2000 £1000
Adjustments
1 65000 56500 900 62.8

-6000 -1500 -1000 -8500
2 71000 52500 850 61.8

-8000 -1500 -1000 -6000 -2000 -18500
3 66000 61000 984 62.5

-5000 -5000
4 69500 61000 1000 61

-6000 -1500 -1000 -8500

Base Rate 62

Table No.6 I[Hustration of Comparable Analysis by P. Watkins.

A property to be valued is of the same type and same location as

properties 1 to 4. The valuation calculation would be as follows.
850 sq. ft

Size

Base rate

Additions

Location/Plot

Central Heating

Double Glazing

Single Garage
Modern Kitchen
Modern Bathroom

Valuation

£62 / sq. ft

£6000
£1500
£1000
£6000
£2000
£1000

£52700

£17500

£70200

This is a simplification of the process as other adjustments would need

to be made for condition, plot size etc. but it does illustrate one potential

flaw in that where a series of adjustments are made each additional
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attribute may have diminishing utility. This would not be accounted for
by the formula but the final figure placed on the property would be

determined by the valuer.

The efficiency of this approach relies on the accuracy and
appropriateness of the essentially cost based adjustments and the
homogeneity of the housing stock. Adjustments for Location/Plot relied
on the judgment of the valuer but these judgments were tested against
new evidence as it became available. Potential errors in establishing
cost based adjustments were in part avoided by adding back the same

sums that were extracted from the comparables.

Being used to establish asking prices for properties for sale it was
possible to test this approach against prices achieved and it was found

to be sufficiently robust to also be used for mortgage valuations.

This method has limitations in its application and would not be suitable
for use over wider areas or for differing property types, without further
development and perhaps the use of statistical methods such as

regression analysis for establishing the magnitude of adjustments to be

made.

Elements of this approach may however be usefully incorporated into an

information technology solution.

3.10 Conclusion

it can be seen from the above that the comparative method and indeed
most of the other methods of valuation of residential properties rely
heavily on the judgment of the valuer. When valuations are in dispute it
is this judgment that is brought into question. It is no longer possible for
the valuer to rely on his experience and local knowledge alone when his

valuations are challenged and, therefore, prepared.
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Whilst it may never be possible to eliminate this element of judgment
completely, and indeed it can be argued that this should not be the case,

information technology solutions can be used to support and reinforce it.
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THE DEVELOPMENT OF A FULLY INTEGRATED INFORMATION
TECHNOLOGY SOLUTION TO THE RESIDENTIAL PROPERTY
VALUATION PROCESS.

PART TWO

EVALUATION OF THE OPTIONS FOR AN INFORMATION TECHNOLOGY
SOLUTION
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CHAPTER FOUR

4.00 REVIEW OF THE OPTIONS FOR STATISTICAL OR
COMPUTERISED SOLUTIONS TO THE RESIDENTIAL VALUATION
PROCESS

4.01 Introduction

Kirkwood (1984) stated that the valuers task is a formidable one as it
consists of making predictions about an uncertain future, he went on to
comment,

“one way of improving the valuer’s chances of survival is to encourage
the greater use of statistical methods as an aid to professional
judgment.”

The need for an improvement in residential valuation methodology and
the inadequacies of the direct method of comparison as currently
practiced has been demonstrated. The problem facing anyone wishing to
develop an information technology solution is which statistical method or
computerised system to use. Various approaches are available. Whilst
much has been written for example, on the application of expert systems
to medicine, this chapter will consider the options from the perspective of
their application to residential valuation and go on to suggest which

options should be used.

Regression Analysis, Artificial Neural Networks and Genetic Algorithms
would be confined in their application (by virtue of their nature) to use in
analysis of accumulated comparable data for production of a valuation
estimate. Expert systems and Geographic Information Systems, it will be
seen can be used to assist in both the valuation and the broader problem

solving aspects of the valuation process.
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4.02 Regression Analysis

Whilst the use of regression analysis in the U.K. has been expounded by
a number of people, Boyle (1984), Greaves (1984), and Baum (1982). It
is reported by Adair and McGreal (1987) that its application in practice
has been limited to rating/local taxation valuations. Alastair Adair and
Stanley McGreal are the main exponents of the use of regression
analysis in residential valuations. Their work has focused on the

residential property market in Northern Ireland.

Regression analysis is essentially a statistical technique which attempts
to determine a mathematical relationship between say the value of a
property and the elements or attributes of the property which combine to
produce that value. Adair and McGreal (1987)

“It measures statistically the relative influence of several factors...... It
objectively explains how price is dependent on independent variables.”

In its basic form regression analysis uses the simple equation:

Y = B4X.
In residential valuation terms Y (the dependent variable) would
represent the value of the property which would be obtained by
multiplying X (an independent variable) such as floor area by B, (the
regression coefficient) the value per square metre of floor area. In the
last chapter the use of this simple approach in practice was shown.
Bloom and Harrison (1978)

“any use of a simple unit of comparison such as price per square metre is
an application of simple linear regression analysis.”

There are two problems with this basic form. Firstly this equation would
force the price per square meter through the zero intercept and in reality
this would not happen. This is overcome by introducing a regression
constant Bp. The second shortcoming is that it assumes only one
independent variable and it has been demonstrated earlier that there are

many.

This is accounted for by extending the equation thus:

Y = Bg + BiX4 + BaXn. + €
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Where the independent variables X; to X, have values B; to B, and ‘e’ is

the unexplained component.

This extended equation enables the combined influence of several
variables to be measured. There is however a danger in increasing the
number of independent variables to increase the level of explanation,
this leads to collinearity - the interdependence or interaction of many
comparable elements a factor which as Bloom ( op. cit. ) states

“traditional comparison methods have generally overlooked.”

Kirkwood ( op. cit. ) explained it thus:

“Correlation refers to the strength of the relationship between two
variables.”

For example the number of bedrooms and the floor area of a house are
very closely related (they represent the size of the property). To include
both attributes would lead to a considerable degree of double counting.
This is as opposed to two variables-such as number of garages and
quality of location-which though to a certain extent are interdependent

their inclusion would not involve double counting.

The double counting of collinearity can be overcome by multiple
regression analysis. One of a number of MRA methods is ‘Stepwise MRA’
used by Fraser and Blackwell (1988)

“It is a process in which the independent variables are programmed to
enter or leave the equation in order of magnitude of their effect in
improving the predictability of the dependent variable.”

Bloom and Harrison ( op. cit. )

“Regression techniques ( particularly stepwise ) can serve to reduce the
problem of collinearity and provide a means of measuring where

significant dependence is present.”

Multiple regression analysis can be used either for explanatory or
predictive purposes. Bloom goes on to state that it is important to
recognise that the model used for the final application of market
adjustments must aiso be used as the model for original explanation of
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the adjustment factors (a relationship criteria identified by Watkins - see
case study 2 above).

There are two main measures used to establish the precision of
regression estimates, one is the standard error (Bloom and Harrison, op.
cit. ) the other is the levei of statistical explanation. Adair and McGreal
(1988)

“The 'best’ model is one which combines a high level of statistical
explanation as denoted by R? with a low degree of variability as
measured by the Standard Error.”

When being used for prediction the success of MRA has been variable.
Pendleton (1965) demonstrated that a statistical model could be
constructed to predict average sales prices of houses in the District of

Columbia within error limits of 6 to 7 percent.

Adair and McGreal (1987) however, stated that many other studies have
been unable to achieve such accuracy and using data for one property
type at a micro locational (street) level they were only abie to achieve
13.7% standard error. Fraser and Blackwell ( op. cit. ) in Melbourne,
Australia using stepwise MRA faired better with 10.66 percent. To be of
value a statistical approach will need to have a standard error which is
close to the 5% accuracy claimed by most valuers using a manual
methodology, Mackmin, (1984).

To achieve an acceptable level of prediction or explanation using MRA it
is necessary to have a sufficient amount of data,...... Shenkel (1978)

“a database of 100 comparables using sales giving good information on
size, location, physical and neighbourhood characteristics is a
prerequisite of the use of MRA.”

segmented locationally (or by market area) ...... Adair et al. (1994)

“U.S. studies show that regression modeling works best and achieves the
highest levels of explanation in well defined market areas.”

and by property type/style. Adair and McGreal (1987)
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“statistically based computer models for valuation should be developed
for individual property types rather than attempting to construct hybrid
models in which the ratings would simply be averaged out.”

The separation by property type also overcomes the problem of trying to
quantify mathematically the difference between a terraced house and a
detached house. Adair and McGreal ( Ibid. )

“such an approach is consistent with valuation practice in that the valuer
will normally be seeking comparable evidence from similar property, so
why develop regression models on a different basis.”

“if MRA is to be applied effectively by the valuer then models need to be
generated for a ‘homogenous’ group of properties in a well defined
geographical unit.”

Adair and McGreal ( |bid. ) saw potential for the improvement of

regression models lying with:

e better definition of property variabies
e the need for larger database
e increased data, better scaling of property and socio economic

variables

To summarise, to be effective MRA requires sufficient validated data
segmented by market areas and property types. Identification of the
market areas may not be easily achieved and may require some other
form of analysis. These objectives ma'y not be readily satisfied.

Adair et al ( op. cit. )

“it is impossible to resolve the data problems satisfactorily - complete
data may result in multi-collinearity among the variables whereas
stratification may make the sample size too small for meaningful
analysis.”

It is clear from the above that MRA can play a significant part in any
information technology solution to the residential valuation process but it
has its limitations and cannot be used alone to replace present manual
systems. Its role may need to be confined to a search tool for key value
attributes. That is from a large data set MRA could be used to identify
those attributes that have the greatest impact on value. Alternatively
having stratified the data utilising an expert system MRA could be used
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to analyse the remaining attributes and provide a prediction of value.
Fraser and Blackwell ( op. cit. )

“comparable selection has stood the test of time in the courts of law the

world over. MRA on the other hand is a much more complex process. |t
is difficult to put in layman’s terms and is thus not favoured in law nor by
practitioners.”

Eckert (1985) recommends that if a valuer is limited to using linear
regression, formulation of a multi-stage model employing both normal
linear and log linear regression is advisable thereby producing a hybrid
additive-multiplicative model which will more fully approximate the

realities of the housing market.

4.03 Genetic Algorithms

Genetic algorithms are a form of regression model. Their form was
prompted by the process of biological evolution where through continued
refinement, rejection of defective products and mutation a viable entity
can evolve. Cooley et al. (1994)

“they require that potential or partial solutions to a problem can be
encoded in such a way that improved or complete solutions can be
generated by operations analogous to mutation and breeding in
biological populations.”

The genetic algorithm uses a process which evaluates then modifies a
randomly generated population of encodings so as to favour the more
successful encodings. It does this in two ways, either randomly modifying
segments of an encoding - mutation or by combining segments of two

encodings to produce a new one - breeding.

Genetic algorithms are used where automation is preferred to judgment
or where the appropriate expertise is lacking. Cooley et al.( Ibid. )
showed in an analysis of house prices in Canterbury, Kent that genetic
algorithms can be successfully used to identify sub-areas within a tightly
defined property market area. The study used data on 792 transactions

over a ten year period on properties close to the city centre.
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By comparison with the local expert the genetic aigorithm achieved a
level of statistical explanation R? of 0.839 as opposed to 0.819. Both of
these however fall short of the level of explanation suggested by Adair
and McGreal (1987), 0.95 R? and 1988, 0.90 R? as being acceptable for

use in practice.

4.04 Artificial Neural Networks

Taking their lead once again from the forms of nature, neural networks
have been inspired by the neural structures of the brain. They appear to
offer a less rigid/more responsive approach to problem solving where

data may be incomplete or contradictory.

In a study of prices conducted in San Diego it was argued that neural
networks are superior to multiple regression models when estimating
residential property values. Quang Do and Grudnitsky (1992),

“This paper uses market transactions to provide evidence that a neural
network’s estimates of residential property values are nearly twice as
accurate as those of a multiple regression model.”

Tay and Ho (1993) using a backpropagation model (this is a technique
where if a discrepancy exists the software works backwards to adjust the
hidden layer weights to reduce the prediction error) to value residential
apartments in Singapore also considered that neural networks could be
used successfully in property valuation,

“backpropagation models have a place to play in valuation practice
because records of property transactions contain latent valuation
functions which backpropagation models can automatically detect, learn
and apply to future valuations.”

and when comparing neural networks to multiple regression techniques
found a distinct advantage in their application,

“in multiple regression techniques there has to be a priori parametric
knowledge of the form of the non-linear function to be tested...... butin
neural networks no such priori information is presumed or required.”

A neural network comprises three layers, an input layer which receives

data on a selected range of attributes and an output layer which in
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residential property analysis would be the estimated price or valuation.
Between the two is a hidden layer which feeds back and re-presents the
attribute data to the network to enable it to adjust its weights such that
the estimated price equates to the sale price provided with the test data.
Tay and Ho ( lbid. )

“ANN deduce rules and adjust their connection weights from learning the
patterns inherent in the input and output training set.... they learn to
solve specific problems without the need for problem specific
algorithms.”

The illustration below is a simplified form of artificial neural network as it
would apply to the residential valuation process using a limited number
of input nodes. In a practical application many more input nodes would

be required.

Age

Size

Type

Estimated priceJ

Style

I input layer | rhidden Iayer} [ output layer

Figure 10. Structure of a simple appraisal artificial neural network. R. Dennett

Tay and Ho ( Ibid. )

“neural networks employ a large number of interconnections to attain a
high level of parallel processing.”

It is not necessary for the valuer to understand the mathematics which
produce the neural network as a number of user friendly software
packages are available and any solution developed would need to be
structured such that the user did not require any programming skills (see
Chapter 6) One of the criticisms of neural networks is the lack of

confidence they promote purely from the lack of understanding.



Borst (1994)

“Critics of ANN have suggested that it is a ‘black box’ with little ability

for interpretation of the W;; *. This may have been true initially but
advances in software have made the solutions offered by ANN much
easier to interpret.”

*W;j ....the weights on the connections between the nodes

Artificial neural networks have a good deal to offer the valuation
process, particularly in those areas where the factors affecting value are
not clearly defined or identifiable, and in this respect have distinct
advantage over expert systems. Tay and Ho ( op. cit. )

“many situations exist where it is difficult to identify and represent the
rules experts use to solve a problem.”

Quang Do and Grudnitsky ( op. cit. )

“Neural networks seem particularly well suited to finding accurate
solutions in an environment, such as residential appraisal, characterised
by complex, noisy, irrelevant, or partial information or imprecisely
defined functional models.”

They offer the possibility of analysing data to ascertain the impact of
certain attributes on value. This has the effect of replacing the valuers
‘feel’ for hard statistical evidence. Evans et al.(1992) explained how an
Artificial Neural Network achieved this:

“The trained network allows not only the estimation of the value of
unknown properties but also the analysis of the value effects of various
attributes of the training set of properties. This can be achieved by
repetitive testing with a notional property, during which a single
parameter is varied over the desired range while the remainder are still
fixed.”

Borst ( op. cit. ) was able to show that ANN-performed well in
establishing initial value estimates achieving an absolute error
(prediction vs. Actual) of 7.5% and Quang Do and Grudnitsky ( op. cit. )
proved neural networks to be nearly twice as accurate as muitiple

regression models with a mean absolute error of 6.9% .

These levels of accuracy achieved with neural networks have only been
possible where transactions in a very narrow domain (both in terms of
time and space) have been used, they are however close to the error
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rates achieved by experts ( see Chapter 3) and clearly offer potential for

use in the residential valuation process.

Evans et al.( op. cit. ) using a data set of 34 (subsequently reduced to
33) properties in 14 streets in a single town in The Midlands were able
eventually to achieve an average error rate of 5.03% with a maximum of
11.1%. This was achieved by reducing the number of attributes from 10
to 9. The omission of central heating improving the error average from
13.48%.

Evans et al.( op. cit. ) considered neural networks could be of benefit to
valuers in one of at least three ways.

“1. As an additional tool to speed the normal valuation process of
gathering comparables and adjusting for differences in parameters such
as location, floor area etc.

2. Checking for discrepancies in returned figures, obviating the need for
inspection in many cases but also highlighting non-conforming figures for
further investigation.

3. For preliminary so called desk top valuation. The valuer then has a
suggested figure on which to work.”

As with the work on MRA there are limitations with neural networks. One
of the most significant has been computing power. Tay and Ho (op. cit.)
using a simplified backpropagation model with 10 items of data (input
layer), 5 nodes in the hidden layer and 1 output node found that it took
205,858 iterations on a training set of 833 cases to train the model.

“Highlighting the need for the backpropagation to run on powerful
computers.”

Recent advances in computing power are overcoming this problem.

Whilst Artificial Neural Networks have the ability to identify rogue pieces
of data, to provide levels of accuracy necessary for a practical

application they must have a carefully selected data set.



77

Evans et al.(op. cit.)

“Although the network is fairly robust and can cope with a certain
amount of ‘noise’ inappropriate entries in the data set, like the single flat
originally included in the trial will affect the level of error.”

It would not be feasible in practice to re-present data to a network to
ascertain the degree of error and hence reliability of valuation prediction.
Therefore if Artificial Neural Networks are to be incorporated into an
application it would be necessary to develop a rigorous approach to the

collection, validation and selection of data.

Lenk et al. (1997) when comparing ANN’s to hedonic pricing models
found little or no advantage to their use and concluded,

“that caution be exercised and that more technical knowledge is needed
before private and public confidence can be placed in these techniques
for property valuation lending decisions.”

Further research however, by Lewis et al.(1997a), (1997b) has explored
two ways of handling the location component of property data with some
success. One of the key limitations of the studies mentioned above is
that they were restricted to homogenous groups of properties in tightly
defined geographical locations. In their first piece of research Lewis et
al (1997a) used Kohonen feature maps both to identify groupings within
the initial dataset and also to aid in the subsequent valuation analysis
using an ANN.

“It is evident from the results obtained, that the methodology proposed in
this paper compares very favourably with the more conventional neural
network approach. An average increase in prediction accuracy of 10%
was achieved using the new method.”

In their other research Lewis et al, (1997b) have opened up the exciting
possibility that Census data can be used to account for the location
component of comparable data. Census data is available for the whole
of the U.K. which can be analysed by postcode district.

“This paper presents results indicating that features extracted from
Census data can provide location surrogates that significantly improve

prediction accuracy.”
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Further work is required in this area but it does offer tremendous

potential for the use of ANN’s in the residential valuation process.

4.05 Expert Systems

Expert Systems attempt to replicate the behaviour and thought processes
of human experts in any particular field of expertise. Experts accumulate
knowledge or data relating to their particular field and then use that
knowledge to solve problems or complete processes within the given
parameters of rules and regulations that may exist. Expert systems are a
computerised means of replicating human expertise, utilising knowledge

acquisition and knowledge application techniques.

An expert system can be developed to be better than any single expert
and therefore increase the levels of competence and ability of the users.
Rychener (1985)

‘Expert systems are a good means for pooling the expertise of a number
of specialists to provide a system that is more effective than any single
specialist working alone.”

Gronow and Jenkins (1991) saw the expert system as having the level of
expertise of a consultant and being a method of reproducing expertise

rather than analysis of data.

Czernkowski (1989) considered one of the benefits of expert systems as
being able to model complex non-linear and qualitative relationships and
processes such as those which exist in the field of valuation and:

“by mimicking an expert, the knowledge and reasoning capabilities may
be applied to a problem without necessarily having the expert present.”

Expert systems unlike the mathematical models that have been
considered earlier have the added benefit of being able to provide some
explanation of the conclusions reached. Gronow and Scott(1987)

“the user is usually able to question the system as to how it reached its
particular recommendation.”

Czernkowski ( op. cit. ) felt that expert systems could go beyond the

abilities of a human expert.
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“the human mind’s inability to handle more than a limited number of
information ‘chunks’ means that the human expert will inevitably resort to
heuristics in analysing situations which require the simultaneous
manipulation of many rules and data items. The ability of expert systems
to investigate each avenue persistently and methodically means the
problem of limited human information processing ability may be
minimised.”

Gronow and Scott ( op. cit. ) described expert systems as differing from

conventional systems in three ways:

e they offer advice when faced with incomplete information
e they utilise sophisticated knowledge storing and manipulating
techniques

e their knowledge base is stored separately from the inference engine

Expert systems provide a structured model of expertise. Scott (1988)
described expert systems as comprising of two parts.

“Simplistically the expert system can be considered to consist of two
parts, a knowledge base and an inference module. ...... The inference
module evaluates and interprets those rules for a given set of
circumstances and is able to reason logically around the data that is
presented.”

Wiltshaw (1986) considered the expert system to comprise of three parts:

e A knowledge base
e An inference engine

e An explanatory interface.

“a knowledge base consists of the facts and relationships the expert
thinks exist between the facts.”

“an expert system possesses an ‘inference’ or ‘reasoning’ capability
which processes knowledge.”

“the inference engine handles two aspects of the experts expertise. The
first is the manner in which the conclusion is drawn. The other is how the

procedure should be controlled.”
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Medsker (1996), produced a diagram which provided a very clear outline
of the composition of an expert system. It is repeated below to aid in the

understanding of the following sections.

Knowledge
Base

—
X “\
M

> Inference
Engine

Py

F4

Explanation
Interface

Figure 11. The architecture of expert system development and operational environments.
Source: Medsker (1996)
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The first step in the development of an expert system is to identify the
expertise that needs to be built into the system to replicate the
processes of an expert or experts in the particular domain. Gronow and
Scott (1986) explored the various means of eliciting knowledge from
building society valuers. Two basic approaches were identified. Rule

induction (learning by example) and active methods.

With rule induction as with MRA a set of data on different properties
would be required to form the training set. The ‘expert’ valuer would
provide the initial guidance on those attributes that impact on value and
an expert system that can induce rules and relationships would be
applied to the data set to establish those rules and relationships by
induction. These could then be applied to subsequent valuations.

There are however dangers in this approach. Scott and Gronow (1989)

“a forceful personality in a given elicitation process may effectively
produce a single expert system rather than the required multiple expert
system.”
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Scott ( op. cit. ) overcame this by developing a single valuer model
before exposing it to the critical appraisal of multiple valuers. The same
approach would need to be adopted with active methods which although
they can take a number of forms, would still be susceptible to the

influence of a single valuer.

Gronow and Scott (1986) described the most often used forms of active

methods as observation, introspection, interviewing and model criticism.

Czernkowski ( op. cit. ), when considering the difficuities of developing a
system, put forward the proposition that the appropriate approach may
be elicitation of the valuer’s decision model and parameter weights
rather than the assumption of a model and statistical discovery of
parameter weights. As such he expressed a preference for active

methods over rule induction.

Kolodner (1984) suggests that knowledge is built incrementally:

“By repetition, reasoning processes are refined and rigidity of rules
learnt.... Experience turns unrelated facts into expert knowledge.”

It has been shown in the last chapter that the methodology of residential
valuation (in particular the process of comparables analysis) is far from
clear and therefore the elicitation of the valuer’s decision model would

not be straightforward.

Scott ( op. cit. ) described the problems of ‘Knowledge Elicitation’ thus:

“The knowledge was not however easily available because most valuers
are trained through a combination of academic study and practical
experience to execute a task. They are not trained to explain the
processes and reasoning involved in the execution of the task.”

Scott and Gronow ( op. cit. )

“the sequence of activities used in residential valuation is poorly
described.”

Gleaning knowledge from the expert is fundamental to the development
of an expert system and is a stage through which every system must

pass.
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This process can delay development. Medsker ( op. cit. )

“The knowledge acquisition process, which can be difficult and time
consuming, has been identified as the bottleneck in the knowledge
engineering process.”

Wiltshaw ( op. cit. ) identified the need for an explicit understanding of
the expertise to be replicated.

“Formally the expert may not be able to explain his analytical
ability............. What the human expert would put down to ‘judgement’
has to be explicitly modeled.”

Gronow and Scott (1986) concluded that all approaches had their

limitations and suggested a combined approach. This would consist of:

e an interview with a valuer to establish areas of importance and identify
key concepts and relationships.

e observation of the valuer at work

e an opportunity for introspection by the valuer on his approach to the
valuations observed.

e probing by the developer to provide sufficient material to develop a
prototype

e evaluation of the prototype by the valuer.

e an iterative process of refinement until a workable application is

developed.

It is clear that the more expertise and knowledge that is built into an
expert system the more efficient it will reason and the more accurate will

be the results it produces.

Expertise can be considered to be domain dependent, that is it usually
comes in narrow specialised domains. Scott ( op. cit. )

“for an expert system to function adequately it must have a detailed
knowledge of its field of specialisation. If the ‘grain’ size is too large the
system will reason crudely, the result an expert system which operates at
the level of a superficially informed novice.”

Having elicited the knowledge the expert system developer has to select

a method of representing that knowledge.
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Gronow and Jenkins ( op. cit. ) identified various ways of doing this:

Production Rule Reasoning is a logical process that follows the premise
that given A and B, C can be deduced using for example an IF - THEN
function. This approach is suited for situations where there are clearly
defined answers such as true or faise. This approach has been used in
the development of the Tree |dentification database which is described in
the next chapter. Gronow and Scott (1987)

“a production rule method of knowledge representation would probably
be the simplest to operate and build. However, it may not be suitable in
all aspects of the valuation process. An ability to use the more complex,
inference network type of representation would therefore be required.”

Inference Networks are built up with a system of ‘Nodes’ which
represent objects that are connected by ‘Arcs’ which represent the
relationships that exist between the nodes. The benefit of this approach
is that items lower in the network can inherit features from items above.
Inference networks are considered to be a psychological model of human

memory.

Frames are data structures to which several types of information can be

attached:

- How to use the frame
- What one can expect to happen next

- What to do if expectations continue.

Higher levels in the frame contain the general concepts whereas the

lower levels are more specific.

Wiltshaw ( op. cit. ) envisaged the expert system as being able to

“form an initial impression (based on macro data) and then revise it in
the light of detailed evidence.”

The foliowing (Figure 12) is an example of how a frame could be used to

represent structural cracking diagnosis in domestic buildings.
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Horizontal frame

400mm spacing
On d.p.c.
Above opening

Vertical frame
Below opening
Centre of wall
On corner
Below d.p.c.

Diagonal frame
Up from opening
Between openings

Random frame
Crazed

Construction frame

Finish frame

Solid Stone

Cavity Brick

Timber framed Render
EXTERNAL FACTORS SUBSOIL FRAME CRACK DIMENSIONS
Trees Shrinkable Clay (WIDTH)
Drains Sand/Gravel Hairline
Sloping Site Rock up to 2mm
None 2mm to 5mm

over 5mm

CAUSES FRAME
Wall Tie failure
Sulphate Attack
Thermal
Subsidence
Shrinkage
Settlement

Figure 12. Schematic of Frame Based Expert System.




Gronow and Jenkins ( op. cit. ) considered Frames to be a suitable
approach to mortgage valuation expert systems in the context of the
valuation process. Grant and McTear (1992) used a combination of rules
and frames when developing a prototype expert system for mortgage

valuations.

Jenkins (1992) suggested that expert systems can be easier to develop
to assist in the inspection process than for valuation analysis because
much of the valuer’'s declarative knowledge focuses on diagnostics. The
above is an illustration of how a framed based approach could be

beneficial to the diagnostic process.

Having found structural cracking to a property the valuer is required to
either provide an ‘on the spot’ diagnosis or consult an expert. Obviously
as valuers build up their expertise the need to consult an expert
diminishes but there will always be situations that the valuer has not
encountered before. The expert system can provide the expertise and
therefore speed up the valuation process. |t is necessary to make the
diagnosis as the degree of severity of the defect or problem that has

been encountered will have an impact on value.

In the illustration above the order of the frames starts at the higher level
in a generalised form with the nature of the crack, through the lower
levels the user is queried to provide more detail to enable the diagnosis
to be made. The system will be abie to guide the user to the appropriate

next frame based on the response.

Gronow and Scott (1987) when considering the user interface

commented that it

“provides advice by asking the system user duestions, the responses to
which are used to formulate a course of action.”

In this instance once it has been established that the cracking is
horizontal with a 400mm spacing in cavity brickwork the diagnosis can be
made without the need to interrogate the user on, for example, external

factors, crack dimensions and sub soil.
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The process used in the frame based approach above is an example of
forward chaining. Expert systems can be developed to work towards an
unknown conclusion (forward chaining ) or to prove a known factor

(backward chaining)

Czernkowski ( op. cit. ) described the differences thus:

“the chief difference between backward chaining and forward chaining
lies in the speed with which conclusions are obtained. Where there
exists a single conclusion to be proven (facts to be found), backward
chaining may be more efficient because investigation of the environment
is goal orientated. If however, a number of concliusions is possible
forward chaining may be more appropriate.”

Gronow and Scott (1987) indicated that forward chaining is the most
appropriate technique for valuations given that a value is sought from
the data rather than the data being sought to prove a pre-existing
conclusion. Whilst this is strictly true from an academic standpoint,
Gallimore (1995) established a considerable degree of confirmation bias
in the valuation process. This bias is to a certain extent brought about
by the commercial pressures outlined in Chapter Two and these should

be ignored in the development of an expert system.

To be of value the solution must provide impartial, unbiased advice. It

should replicate what a valuer should do, not necessarily what he does.

Backward chaining could legitimately be used in a valuation expert
system to test the accuracy of valuations placed on property for

mortgage by external or sub-contracted valuers.

Gronow and Scott (1987) put forward the proposition that

“ a valuer when selecting a system must decide on what functions he
requires and to what purposes he intends to use it”

and went on to provide a specification for a system for mortgage

valuations.

The specification stated that an expert system for mortgage valuations

should:
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arrive at an acceptable value by forward chaining.

. be able to access external functions such as a comparables data base.
. include an induction package - due to the lack of a basic methodology.
. have the ability to deal with uncertain information.

. be easy to use and construct.

. be capable of running on commercially available hardware

N O s WON A

. be cost effective

item four above highlights one of the features of expert systems that is
not present in the statistical methods of analysis. That is the
management of uncertainty. Uncertainty can occur for a variety of
reasons.

Zahedi (1993)

“Knowledge could be vague, experts could be uncertain or even wrong
and the user may not have the ideal data for the case.”

Byrne (1995)

“It is generally agreed that uncertainty results from imperfect information
and lack of knowledge.”

Uncertainty can face the valuer in a number of ways and these have
been summarised by Scott et al. (1989)

“Types of uncertainty, imperfect (incomplete) knowledge, intrinsic
randomness, inherent interdeterminancy and categorical uncertainty.”

In the valuation process imperfect knowledge may relate to unknown
lease details and, in situations such as this, the valuer would make and
state assumptions that qualify the valuation placed on the property. An
expert system could be programmed to make such assumptions in the

absence of relevant information.

Intrinsic randomness relates to situations where the facts are not known,
only the probabilities about those facts (Scott , op. cit.). This situation is
less likely to face the valuer in the actual v<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>