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Measuring House Price Change
1. Introduction

With house prices falling in countries such as the US, the UK and Ireland, the issue of
house price measurement has emerged as a key issue for these and other economies. A
number of approaches exist but this can result in different information being provided
on both the timing of house price declines and on the extent of these declines. Such
differences can add to the overall uncertainty surrounding housing markets, thereby
leading to a further dampening in demand in the short run as risk-averse potential
buyers stay on the fringes of the market.
As with many economic statistics, the measurement of house prices is challenging. No
two dwellings are identical. It can be difficult to observe reliably a price unless the
dwelling is actually sold. Generally, houses are only sold infrequently and so in any
time period prices are not observed for most houses. House sales usually are the result
of negotiation and so the eventual sale price may differ considerably from the
advertised price.
Measuring the direction of house price change is important. Housing contributes to
individual wealth and so may influence consumer confidence and spending. The
construction sector is an important source of employment. House prices have a key
role to play in the measurement of the affordability of home ownership. House price
change also influences the decision to build new houses (supply) as well as the
decision to either trade up or down or to decide to become a homeowner (demand).
A number of different house price measures now exist. Probably the simplest
approach to measuring house prices is to use the average or the median of all house
prices observed in a particular period. An alternative approach is the repeat sales
methodology. Finally, there are measures using hedonic regression to control for
differences in the mix of properties transacted in each period. A number of existing
papers have examined the performance of alternative measures, for example Case,
Pollakowski and Wachter (1991), and Crone and Voith (1993), amongst others.
Alternative methodologies have been reviewed in an Irish context by Conniffe and
Duffy (1999). In general, these papers do not find in favour of the simple average
approach but instead prefer a methodology that attempts to take account of the
changing mix of properties transacted in each period.
More recently the changing fortune of housing markets has prompted interest in why
alternative measures can give different results. An example of this in the context of
the UK market is Thwaites and Wood (2003). In this paper, we explore the issue of
different approaches to house price measurement with reference to the Irish situation.
We show what a number of measures have reported in recent years on changes in
house prices and assess the relative merits of the approaches. This allows us to
compare the results and to assess the extent to which different approaches produce
different impressions of dynamics in the housing market.
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2. Average Price Measure
The Department of Environment, Heritage and Local Government (DOEHLG)
produces an average price measure for the Irish housing market based on new and
existing house prices at the loan approval stage, the data for which is returned by the
mortgage lending institutions. House prices are observed either due to a sale or a remortgaging. Use of the average price ignores the impact of changes in the mix of
houses between periods. Given that the measure is based on returns from all the
mortgage lenders it is hoped that with a large number of transactions the sample
composition of houses will be sufficiently similar across time to give a reasonably
accurate measure of price changes.
Figure 1 shows the quarterly average price for new and existing houses provided by
the Department of Environment. The estimated average price of a new house rises
from €77,700 in Quarter 1, 1995 to €301,680 in Quarter 3, 2008, an increase of 288
per cent. The average price of an existing house rose from €70,700 to €356,600 over
the same period, an increase of 375 per cent. At their peak average new house prices
were 327 per cent higher than quarter 1, 1995, while the average price of an existing
dwelling was 451 per cent higher.
Even though the average price has risen substantially there are a number of downward
segments. This is especially the case in the series for existing houses. Even though the
general trend in the average price of existing houses was upward, the estimates
suggest that there also were short periods of decline. While seasonal factors may play
a role, the data is not seasonally adjusted by the Department, it is also likely that the
downward segments reflect some changes in the mix of properties sold in each period.
Finally, the need to collate the data from all the mortgage lenders results in a lag
before publication of the average price. However, one of the benefits of the average
price series from the Department of Environment is that it provides data on house
prices since the early 1970s.
Figure 1: New and Existing Houses, Average Price, Department of Environment
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Source: Department of Environment, Heritage and Local Government, Housing Bulletin
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3. Repeat Valuation Measure
One of the main problems using average price as a measure is its inability to control
for the changing quality or changing mix of properties that are sold in each period. An
attempt to avoid these problems in an Irish context is the Sherry FitzGerald barometer
of house prices. The price of a sample of properties that sold in a particular period is
re-valued each quarter and these valuations are used to construct a house price index
for existing houses. An implicit assumption underlying this approach is that a house’s
quality remains broadly the same over time and so any change in a house’s price or
valuation is due to change in market prices. Figure 2 shows the index values for the
Sherry Fitzgerald which shows that house prices have increased substantially between
quarter 4 2001 and the peak in quarter 3 2006.
Figure 2: Existing Houses, National, Sherry FitzGerald, Repeat Valuation
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Repeat valuation of a fixed sample of properties ensures that the mix does not change
between time periods. However, the requirement of constant quality is more difficult.
Over time, houses age and can become run down. Alternatively, homeowners spend
money on repair, maintenance and improvement. If this investment maintains the
quality of the dwelling it serves to aid the accuracy of the repeat valuation measure. If
the money spent on home improvement increases the quality of their home then this
methodology may not capture the full extent of the price change. Statistics show that
in 2008 it is estimated that €5,088.2 million was spent on repair, maintenance and
improvement (CSO, 2008). Given that the prices are based on a valuation there may
also be a subjective element to the values recorded. Despite the limitations the repeat
valuation measure produced for the Irish housing market does have the advantage of
timeliness.
4. Hedonic Regression Measures
This approach is widely used in house price research and is the methodology adopted
for both the Halifax and Nationwide house price indices in the UK. These series are
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well established and now provide data on the UK housing market from the early
1980s. 2
The hedonic methodology is characterised by valuing goods for the attributes they
possess. In the case of housing, prices will reflect the valuation placed by a purchaser
on the particular set of physical and locational attributes possessed by the property
they wish to buy. Prices are disaggregated into their constituent parts using
multivariate regression analysis. This permits the estimation of the change in average
price from one period to another on a standardised basis. Standardisation allows for
the varying mix of characteristics between different time periods and is achieved by
applying a representative set of weights corresponding to the numbers of each
characteristic observed in a base period. For the permanent tsb House Price Index the
original base period was 1996, although the index has since been updated using 2003
weights. The index numbers represent the movement in average prices for houses
possessing the same characteristics as those bought in the base period and are
calculated by comparing the weighted (i.e mix-adjusted) prices in each current period
with the weighted average price in the base period.
A challenge to establishing a price measure using the hedonic methodology is that it
has very onerous data requirements. Not only does it require a high number of
transactions but it requires data on the individual characteristics of each dwelling.
The permanent tsb index is based on the 'hedonic' approach to price measurement. On
a monthly basis hedonic regressions are run to estimate the individual price of the
dwelling characteristics included in the regression equation 3 . A regression equation is
run separately for each of the main indices produced by permanent tsb – Dublin,
Outside Dublin, National, New, Existing, First-Time Buyer, and Repeat Buyer. For
each of these a price is calculated based on the base characteristics and the currently
estimated characteristic prices. Data is available from the start of 1996.
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For details on the Halifax index see Fleming and Nellis (1984) or Fleming and Nellis (1985).
In the case of the permanent tsb the regression equation is a series of dummy variables taking the
value of 1 for the following: first-time buyer, semi-detached, terraced, new dwelling, has a garage,
solid fuel heating, located in an urban high, medium or low price area, located in a rural high, or low
price area. The property size, measured by square footage, is entered as a continuous variable.
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Figure 3: National House Price, Constant Quality, permanent tsb
350,000
300,000

euro

250,000
200,000
150,000
100,000
50,000
0
Jan-96 Jul-97 Jan-99 Jul-00 Jan-02 Jul-03 Jan-05 Jul-06 Jan-08

Source: permanent tsb
Figure 3 shows national house prices as estimated by the permanent tsb house price
index between 1996 and 2008. As outlined, the bundle of characteristics is weighted
by values in 2003. The results show that the price of a house rose from €75,000 in
March 1996 to €253,000 in March 2009, an increase of 237 per cent. At their peak
house prices as measured by permanent tsb were 314 per cent higher than March
1996.
The hedonic regression methodology is also used by the property website daft.ie to
produce a measure of house prices based on the asking price of properties that are
advertised on their website which have between 1 and 5 bedrooms. The index is
calculated using information on property type, number of bedrooms and bathrooms, as
well as location identifiers and a series of location and property type interactions,
location and number of bedroom interactions, and number of bedroom and bathrooms
interactions. The location identifiers include a number of Dublin region and city
identifiers, the other main cities and separate location variables for the rest of the
country. The weight of each county and local authority area in Census 2006, as
measured by the number of households, determines its weight in the daft.ie index. The
annual average of 2007 is used as the base. The annual sample for 2008 was just
under 150,000 properties, a monthly average sample size of 12,500. Asking prices in
March 2009 were 16.3 per cent lower than the same month a year previously.
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Figure 4: Asking Price, Residential Sales, Constant Quality, daft.ie
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5. What do the Alternative Irish House Price Measures Show?
This section compares examples of each of the types of measures. Figure 5 shows the
level of house prices in Ireland as measured by the alternative methods. Over the
longer term the different measures show a similar trend – rising prices until around
the beginning of 2007. In the short-term some differences emerge. The Sherry
FitzGerald Barometer indicates that prices peaked in quarter 3, 2006 and also
indicates a higher peak for house prices, while the daft.ie index indicates that asking
prices were slower to adjust to the downturn in the market.
Figure 5: Trends in Irish House Prices, 2005 = 100
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Figure 6 shows house price inflation as measured by these alternative methods.
Estimates of the annual decline in quarter 3 2008 range from -5.5 per cent for the
average price of new houses to -14 per cent based on the repeat valuation of existing
properties. Data from permanent tsb, daft.ie and Sherry FitzGerald for quarter 1, 2009
show that the downward trend continued, although the estimates range from -11 per
cent to -23.8 per cent. While this comparison shows trends over time it is hampered
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by the fact that the different measures use different prices. The Department of
Environment uses the price at loan approval stage, daft.ie is based on asking price,
Sherry FitzGerald is an estimate of the selling price, while permanent tsb data uses the
agreed sale price.
Figure 6: Irish House Price Inflation
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Table 1: Alternative house prices measures, changes from peak

Methodology

Source

Average Price - New
Average Price - Existing
Hedonic Agreed Price
Hedonic Asking Price
Repeat Valuation

DoE
DoE
permanent tsb
daft.ie
Sherry FitzGerald

Peak
Q2 2007
Q3 2006
January 2007
February 2007
Q4 2006

Decline
from peak
to date Latest data
%
-9.1
Q3 2008
-13.9
Q3 2008
-18.5 March 2009
-19.7 March 2009
-30.2
Q1 2009

6. Why might the measures differ?
Although the measures show similar trends there are differences in the reported
performance of the Irish housing market and these have given rise to some concerns.
Some of the difference results from the fact the methodologies are not the same and
the point in the transaction cycle at which the house price is measured also varies. A
number of other explanations may also be put forward and the contribution of these is
outlined below.
The permanent tsb index value that is published is a 3 month moving average, and is
based on the price paid for the dwelling. A transaction features in the index when the
mortgage is drawn down. Thus, there is a lag between agreement of the sale price and
when that sale price enters the index. It is possible that this lag has lengthened as the
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market has slowed. While use of price at the loan approval stage might serve to
reduce this lag such an approach is not without its own difficulties. Data collected at
the loan approval stage may not proceed to completion or may ultimately proceed
with another lender. While approval may be sought for a particular property the final
transaction may be on a different property.
The daft.ie index is calculated using asking price. However, one of the difficulties
measuring house price is that in many cases the final agreed price may differ,
sometimes substantially, from the advertised sale price. If the transaction is a private
treaty sale the final price may not be made public. During the Irish market boom
period many media reports highlighted the extent to which the advertised sale price
was exceeded at auction. It now seems likely that the reverse is occurring during the
downturn.
Any of the methodologies may be biased if estimated using unrepresentative samples.
Indices based on mortgage datasets may be subject to some sample selection bias as
they are dependent on the lenders’ mortgage book and so may depend on how
competitive that lender is. With regard to permanent tsb they are a sizeable lender and
account for over 20 per cent of mortgages in the Irish market. Indices that are based
on mortgage data will exclude cash transactions from their datasets. It is difficult to
obtain numbers for such transactions. DKM Economic Consultants (2001) estimated
that 29 per cent of transactions were non-mortgage based. This would be important if
the samples used to construct indices do not include dwellings that have similar
characteristics to dwellings purchased without a mortgage.
As a first step we look at how representative the permanent tsb sample is and how the
weights used for the hedonic regressions have changed in recent times. We can
compare some aspects of the permanent tsb data set to the annual data from the
Department of the Environment. The Department’s data is based on mortgage loan
approvals, while the permanent tsb dataset is based on house prices for which
mortgages have been drawn down. The Annual Housing Bulletin represents the main
data source against which we can compare the dataset for the index. The analysis
shows that Munster and the “Rest of Leinster” are somewhat over-represented in the
sample of new houses, while Dublin is under-represented. New houses account for a
smaller proportion of permanent tsb transactions than of the Department of the
Environment total. Despite this the average price of new houses, both nationally and
in Dublin, is very similar. The permanent tsb average price for existing houses is
significantly lower than the Department’s average, possibly reflecting some
underrepresentation of very expensive transactions in the permanent tsb sample.
We can also compare the distribution of prices. This confirms the suspicion that the
difference in the price of existing houses is at least partly due to underrepresentation
in the permanent tsb sample of very expensive transactions. This may also account for
some of the criticisms of the index – what happens to the price of expensive properties
may attract disproportionate coverage.
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Figure 7: Second-Hand House Price distribution, 2007 data
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The permanent tsb index is currently weighted using 2003 proportions or absolute
values for the different variables in the regression equation. If major changes in
buying patterns had occurred since the base period then this would mean that the
index did not fully reflect what is happening in the market. A comparison of the 2003
weights with weights for 2007 shows that although there have been some changes in
buying patterns for the most part there has not been major changes. That having been
said there is a noticeable change in the square footage and dwellings located in the
urban high price band which would make a smaller contribution to the index if the
index were rebased.
If we examine the distribution of dwelling size we see that the distribution shifts
towards the right with the year 2007 having more properties with a square footage
over 4,000. Data for other years suggests that although the average for 2007 is
unusually high the average house size has trended upwards.
Figure 8: House size distribution, permanent tsb data, 2003 and 2007
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Figure 9 shows the impact of rebasing the national index to base year 2007. As is
evident rebasing does have an effect and would have produced a sharper fall in prices.
This is most noticeable in early 2008 at a time when criticism of the permanent tsb
index began to mount.
Figure 9: House Price inflation, Alternative bases
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The number of characteristics included in the hedonic function underlying the house
price index is fairly small. An implication is that while the index appropriately adjusts
for changes in major characteristics, such as house size or presence of a garage, it may
not be able to adjust for changes in unobserved characteristics, such as improvements
or declines in the quality of materials used in construction or in construction
techniques. For example, as the property market started to slow in Ireland there were
increasing reports of incentives to attract buyers, such as fitted kitchens. The index
does not record fitted kitchens as a major characteristic and so house price growth as
measured by the index may not have slowed as quickly as the market.
It is also true that many hedonic indices record the presence of an attribute but do not
record the quality of this attribute. In keeping with the example above a fitted kitchen
could cost €10,000 or could cost €50,000. This difference is not measured in many
cases. If such unobserved characteristics were more common in dwellings that sell at
certain phases of the price cycle then house price inflation may be over or under
stated. In a difficult market it could be argued that those houses that sell will be of
higher quality. If this higher quality is in unobservable characteristics (i.e. fitted
kitchen) then this will contribute to the perception that prices are falling faster than
the index is estimating.
The above focuses on reasons related to the methodologies. Other possible
explanations also exists at an aggregate level. The belief that the measures are
somehow underestimating the true extent of the decline in house prices to date may
reflect a change in base when switching from calculating a price increase to
calculating a price decrease. It is possible that this change in base leads people to
misinterpret the current scale of decline relative to the increases reported in previous
years. A move in prices from €250,000 to €300,000 represents an increase of 20 per
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cent. However, if prices were to fall from €300,000 to €250,000, then this is a smaller
change of -16.7 per cent.
A quarterly estimate of the number of households is calculated by the CSO based on
the Quarterly National Household Survey. Figure 10 shows the annual change in the
number of households based on these estimates. The CSO data suggests that
household formation rose steadily. The most recent data shows that the number of
households in quarter 4, 2008 was approximately 60,000 new households higher than
the same period in 2007. This suggests that households are still being formed even
though house prices are declining.
Figure 10: Change in number of households
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7. Conclusions
There exist a number of different methodologies for measuring house price change.
Each is valid as there are different concepts of house price, such as average price or
the price of a typical house. Some of the differences in measured prices or rates of
change reflect the fact that the alternative measures use different methodologies,
different datasets and measure the price at a different point in the transaction cycle.
Indeed, as much of the research on the issue recognises that the different measures
provide results that are different for valid reasons a shift is occurring towards
identifying the right measure for a particular set of circumstances. An example of this
in a UK context is Pryce and Mason (2006) who examine UK house price measures in
the context of land planning and housing supply decisions.
Each methodology has advantages and disadvantages. The simple average has the
advantage of being easy to construct and easy to understand. In an Irish context it
provides the longest time series for house price data. The repeat valuation approach
and the asking price index are not constrained by the need for a transaction to occur.
The hedonic methodology has the advantage of adjusting for changes in the
composition of properties that sell. The measures differ in a variety of ways including
approach and when the price is measured. Despite the differences in how they are
compiled the paper shows that the different measures tend to follow the same trends
over the long run. The main conclusion would be that observers of the housing market
should be careful not to over interpret the results of one single measure.
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