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Abstract

Motivated by concerns that a speculative price bubble may have formed in the South African
house market, this paper examines South African house-price dynamics over a three-decade
period spanning 1976 to 2005. Estimation of error-correction models reveals that real
changes in the prices of medium- and large-sized South African homes are associated with
short-run changes in economic growth, real mortgage rates and sovereign risk. Empirical
analysis suggests that the real prices of small-sized homes are not associated with real
mortgage rates in the short run. Estimation of the house-price models also revealed that
property prices exhibit mean reversion in the long run, although adjustment to long-run
equilibrium (governed by economic growth, real mortgage rates and sovereign risk) is slow.
The slow rate of adjustment to long-run equilibrium is partly a function of the presence of
substantial inertia in house-price changes. These findings are consistent with the consensus
of housing-market research and the possibility that the South African housing-market may be
subject to speculative bubbles. However, on the basis that economic fundamentals are
unlikely to deteriorate substantially in the current economic context, house prices are not

likely to crash as occurred in the mid 1980s.

TSupervise:d by Professor Graham Barr.




I. INTRODUCTION

It is widely acknowledged that an asset-price bubble had calcified in the South African housing
market during the early 1980s. Faced by a crumbling economy, unsustainably high prices
prefaced a 43% collapse in the real value of homes between 1983:Q4 and 1987:Q1. More than
a decade of anaemic real estate performance followed the mid-1980s housing bust and led into
the onset of the current boom in 1999:Q3. Between then and 2005:Q4, nominal house prices
more than trebled, while real house prices grew at an average annual rate of 14 percent. Real
house prices escalated by a record annual rate of 28 percent in 2004 alone. The size of real
house-price increases during the current upturn has been striking, while real house prices had
topped their 1984 peak by 21 percent at end-2005. Further, the duration of the housing boom
has surpassed that of similar episodes of large real price increases for almost all countries (Nel
and Mbeleki, 2005). Put together, these factors have raised concerns — which to an extent
mirror those in international markets - over whether the domestic housing market is subject to
bubble conditions. These concerns are lent weight when considering that South African buyers
(generally being naive to the boom-bust cycle followed by domestic house prices in the mid-
1980s) are largely unaware of the dangers posed by speculative behaviour.

However, realization of rapid house-price increases is not in itself prima facie evidence of a
bubble. The seminal definition of a bubble as proposed by Stiglitz (1990, p. 13) states that: "If
the reason the price is high today is only because investors believe that the selling price will be
high tomorrow - when ‘fundamental’ factors do not seem to justify such a price - then a bubble
exists”. With this definition in mind, the key characteristics of an asset bubble are that prices
have been bid up beyond a level consistent with underlying fundamentals and that buyers of
the asset have done so with the expectation of future capital gains. In this light, while
expeditious price increases may represent a necessary condition for identification of a
speculative price bubble, such increases do not provide sufficient evidence. Instead, rapid price
increases may be explained by changes in economic fundamentals, which impact on housing

demand and supply.

Several fundamentals forces are purported to have precipitated and driven the current boom.
Broadly, these forces are an outcome of effective macroeconomic policy implementation post-
1994. Government’'s macroeconomic strategy tabbed GEAR (Growth, Employment and
Redistribution) was launched in 1996'. The strategy represents a commitment to fiscal

prudence, conservative monetary policy (under an inflation targeting framework launched in

! While the central tenants of GEAR are expected to remain in place, government tabled a new
macroeconomic strategy under the banner of ASGI (the Accelerated and Shared Growth Initiative) in 2005.
1
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2000), as well as the fast tracking of trade- and financial-liberalisation. Apart from developing
a more propitious environment for economic growth - that had seen economic expansion
maintain for 25 consecutive quarters as of 2005:Q4 - sound implementation of credible policies
has strengthened government’s fiscal position, lowered inflation and interest rates to
structurally lower levels, and fortified the economy’s external position substantially. In turn,
combined with relative political stability, the intersection of improved growth prospects,
sustainable fiscal operations, monetary stability and a strengthened external position; has
contributed to a significant decline in South Africa’s sovereign risk spreads. This development
was reflected by a series of sovereign credit rating upgrades for South Africa by international

rating agencies in 2004 and 2005.

Notwithstanding these positive macroeconomic developments, the magnitude and duration of
the current boom has led to a sharp decline in the affordability of South African homes. The
real cost of servicing housing debt has increased sharply, while the house price to disposable
income ratio (a simple measure used to detect the presence of a house-price bubble) has
approached levels reached at the peak of the early 1980s boom. This is consistent with the
international experience where record real house prices have driven the affordability of housing
(as measured by the house price to income ratio) to historic lows?.

The empirically supported consensus in the housing literature dictates that any theoretical
approach to modelling house-price dynamics must describe a fundamental price to which the
housing market constantly adjusts (Abraham and Hendershott, 1996). In this regard,
determinants of real house price changes can be split into two groups. The first group accounts
for changes in the equilibrium price of a home and can include a broad range of determinants
that shift housing demand and/or supply. The second group accounts for adjustment dynamics
and comprises a lagged real appreciation rate (capturing persistence in house-price changes)

and the difference between the actual and equilibrium real housing values.

In light of these theoretical underpinnings, as well as recent developments in the South African
housing market and economy, the objectives of this paper are twofold. First, by developing a
sound theoretical framework and empirical analysis, this paper seeks to bring the fundamental
forces and adjustment dynamics that drive South African real house-price changes to light.

This is achieved by estimating an econometric error correction model broadly in line with that

2 see, for example, The Economist (29 May 2003a) “Property Survey: Castles in Hot Air”, The Economist
(18 June 2005) “The Global Housing Boom - Special Report” or Baker (2002a) “The Run Up in Home
Prices: Is it Real or is it Another Bubble?”

2
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of Capozza, Hendershott, Mack and Mayer (2002). Second, the paper aims to form an
assessment of the outlook for the domestic housing market.

The latter objective does not necessarily demand an explicit determination of whether a price-
bubble has formed in the domestic housing market. Indeed, as noted in the literature review,
such an exercise is precluded by methodological constraints. Instead, the inclusion of a
sovereign risk variable (an intrinsically forward-looking indicator) in the house-price equation is
employed as a primary device for concluding on the domestic housing-market outlook. The
importance of assessing the outlook for housing is lent credence when considering the severe
impact of housing busts on the real and financial sectors of economies. According to Bernanke
and Lown (1991) at least some part of the 1990 recession in the United States of America (US)
could be attributed to the preceding decline in commercial real estate prices, which weakened

the capital positions of banks and the balance sheets of corporate borrowers?®.

The format of this paper is as follows. The literature review of Part II opens by developing a
theoretical framework for house price dynamics using a standard asset-price model, which
separates house-price changes into fundamental and non-fundamental components. The
former of these is discussed using a simple demand and supply framework describing the long-
run equilibrium price of homes. A review of research into housing-market efficiency validates
the use of adjustment dynamics to describe house-price changes. Finally, Part II concludes
with a brief review of methodological issues and research related to tests for speculative house-
price bubbles. Part III presents stylised facts on the South African housing market and
economy over 1976 to 2005. Periods of boom and bust, and the forces that may have driven
the housing market, are highlighted. Particular emphasis is spent on comparing the current
boom with the house-price boom of the early 1980s. The exercise provides a useful
pedagogical device for evaluating the current boom in the greater historical context of the
domestic housing market. Part IV begins by developing the error correction model estimated.
Following this, variables include in the model are tested for unit roots and cointegration. Next,
results from estimation of the model are presented and discussed. Concluding remarks and

areas for future research are given in Part V.

? See the IMF World Economic Outlook (September 2004) for a full discussion of the real and financial
effects associated with the bursting of a house-price bubble.
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II. LITERATURE REVIEW AND DISCUSSION OF RELEVANT THEORY
A. House-price dynamics: a theoretical framework

Following Flood and Hodrick (1990) and Gatzlaff and Tirtiroglu (1995), Cho (1996) employs the
Efficient Market Hypothesis (EMH) with a standard asset-pricing model, as a starting point for
understanding house-price dynamics. The development of the asset-pricing model specified
below, and the arguments underlying it, is based on that of Cho. Fama (1970) defined a
market, where prices fully and instantaneously reflect all information, as efficient. Hence, if
new information arrives randomly, the current price of a home is an unbiased predictor of its
future value. Assuming a discrete time let the expected rate of return (r) on holding a home
from time t to time ¢ + 1 be:

Eelrevs] = Eel(Praz— Pe + devr) / Pel, [1]

where E is an expectation operator, P is the house price and d is the appropriate home rental-
price. In effect, equation [1] states that the expected return, from holding a home for one
period, is a function of expected capital gain and expected rental income components. Suppose
E.[re:] - p = 0 is a fair game, where p is a constant®. Then by substituting equation [1] into

this identity and rearranging we obtain:
Pe= E[(Perrt dery) / (1 + p)]. [2]

Next, by solving equation [2] forward for n periods and using iterative expectations, it can be
shown that:

Pe= 5"0{Ec[de] [ (L + p)'} + {Ec [Pl / (1 + )"} = P+ P (3]

Equation [3] expresses the price of a home as the sum of two components. The first is termed
the fundamental price, P}, and represents the long-run equilibrium price. The second is a
measure of price deviation away from fundamentals, and is termed the non-fundamental price,
P,

If (for sufficiently large n) the second bracketed term on the right-hand side of equation [3]
converges to zero, equation [3] will then give the long-run equilibrium price of a home. In
this case, the sum of the expected present values of all future rents represents the price of a
home. Further, under the condition that new information arrives randomly, equation [3]

* A stochastic process y: is considered a fair game if E; [yr+:] = 0; here £ [Yess] = Et [Fte1] - It



Loy SRt s STy APt drsa-orios D0 o3 237

implies in this instance that the housing market will be efficient. In other words, the market
prices homes using all available information.

Alternatively, if the second bracketed term in equation [3] does not converge to zero, then
house prices include a speculative bubble component (given by P™,). Under this scenario, the
current price of a home is not an unbiased predictor of its future value, and the housing market
is informationally inefficient. Further, it implies that demand for capital gain is present, which is
in accord with the seminal definition of a bubble as forwarded by Stiglitz (1990, p. 13), which
states: “If the reason the price is high today is only because investors believe that the selling
price will be high tomorrow — when “fundamental” factors do not seem to justify such a price -
then a bubble exists”.

B. The long-run equilibrium price of homes and fundamentals

The standard asset-pricing model detailed by equations [1] to [3] is informative as a device for
partitioning house prices into equilibrium and speculative bubble components. However, the
model’s practical application is limited, as it requires accurate forecasts of the rental income
accruing over the life of a home. Hence, housing researchers have turned to other methods for
determining the long-run equilibrium price of a home in terms of fundamentals. Fundamental
analysis of house prices is rooted in the supply and demand for housing, and is especially
useful when gauging long-run equilibrium trends (Tse and Webb, 1999). Employing the model
proposed by Gallin (2003), housing demand can be expressed as:

Qd = D(Y/ N/ W/ UC/ Gd)l [4]
where Y is household income; N is the population; W is wealth; UC is the user cost of housing;
and 8, represents other demand shifters. The user cost of housing is a function of the price of
homes, P; mortgage rates, m; income and property taxes, 7, and T7,; maintenance and
depreciation, §; and expected capital gains, cg:

UC=P(1-T)im+T,) +5-cg]l="P"A, [5]
where A represents the bracketed term. Housing supply can be expressed as:

Qs = S(P/ c 65)/ [6]

where C is the cost of new construction and 8; represents other supply shifters. Combining

equations [4] to [6], house prices can be expressed as a function of all the other variables:
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pP= F(Y/ N/ W/ C/ A; edr 65) [7]

Gallin (2003) continues by stating that a log-linearised solution to the standard fundamentals
model given by eqguations [4] to [7] would relate the log of house prices to the logs of all the
explanatory variables. Further, assuming that unobserved components of the model are
stationary and that coefficients of the log-linearised solution do not change; house prices and
explanatory variables that are integrated of the same order will be cointegrated and share a
long-run equilibrium relationship, which will depend on the elasticities of demand and supply.
As regards these elasticities, Meen (1998), in his survey on UK house-price models, suggests
the following central estimates for the main long-run elasticities: real income (1.7 to 3.0); real
interest rates (-0.02 to -0.04); number of households (2.0 to 3.0); housing stock (-2.0 to -
3.0). This implies that a 1 percent increase in real income is typically associated with a 1.7 to
3 percent increase in real UK house prices, while real UK house prices will typically decline by 2

to 4 percent in response to a 1 percent increase in real interest rates.

The asset-pricing model given by equations [1] to [3] suggests that house price dynamics may
not be determined by fundamentals alone. A review of the research into housing market
efficiency and speculative house-price bubbles illuminates other factors - outside of

fundamentals - that can be used to model house-price dynamics.

C. Housing market efficiency

The predominant theoretical issue explored in housing research is the EMH and the associated
question of whether housing markets are informationally efficient. Empirical studies on housing
market efficiency can be delineated into four categories: tests of weak-form efficiency; tests of
semi-strong-form efficiency, tests of efficiency using market fundamentals; and tests for
speculative bubbles. According to Fama (1970), strong-form efficiency implies that investors
cannot consistently earn excess risk-adjusted returns using any publicly or privately held
information. Semistrong-form efficiency restricts the available information set, F,, to publicly
held information. Finally, weak-form efficiency restricts the information set to include only
publicly held data on past prices and returns. As noted by Cho (1996) the majority of housing
research into the EMH focuses on testing weak-form or semi-strong form efficiency, and uses
the following framework:

re=ugt+ €&, (8]
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where u, is the mean return on housing, and e; is an error term. The error term is assumed to
be serially uncorrelated and orthogonal to any element of F;., the available information set at
time t.

Weak-form efficiency is examined by adding lagged returns as independent variables to
equation [8] and testing the hypothesis that e; follows a random-walk process (Cho, 1996).
Several studies testing weak-form efficiency reject the EMH. Case and Shiller (1989) use
repeat sales data for homes in Atlanta, Chicago, Dallas and San Francisco and test for
autocorrelation both in annual changes in real house prices and in after-tax excess housing
returns. Finding that both house prices and after-tax excess returns are positively
autocorrelated, they reject weak-form housing-market efficiency. Following the methodology
used by Case and Shiller (1989), Hosios and Pesando (1991) and Ito and Hirono (1993) reject
weak-form efficiency in the Toronto and Tokyo housing markets respectively.

Evidence of positive serial correlation in house-price movements identified by these studies
confirms that house-price changes in one period tend to be followed in the next period by
changes in the same direction. As noted by Nakamura and Morita (2002), persistence in the
direction of house price changes suggests that market participants form naive rather than
rational expectations. In other words, expectations are formed by looking backwards, with
homebuyers and investors expecting house prices to rise/fall because they have done so in the
recent past.

Semistrong-form efficiency is examined through including regressors taken from the available
information set F, in equation [8], and then testing the hypothesis that their coefficients equal
zero. These studies generally use variables representative of market fundamentals in equation
[8], reject semistrong-form efficiency and include those of Mankiw and Weil (1989), Case and
Shiller (1990), Clapp and Giacotto (1994) and Meese and Wallace (1993, 1994).

Mankiw and Weil (1989) identify the importance of demographic forces as determinants of
housing demand and house prices. Mankiw and Weil report that the entry of the “baby-boom
generation” into home-buying years was the major driver of aggregate US house prices in the
1970s. Moreover, Mankiw and Weil claim that since demographic shifts are perfectly
foreseeable, they should not influence asset prices under the EMH. The findings imply that
naive expectations rather than rational expectations as under the EMH better characterise the

housing market.

Case and Shiller (1990) and Clapp and Giacotto (1994) regress changes in house prices on
income growth, construction costs, tax rates and unemployment rates. These papers both find

that macroeconomic variables can be used to forecast house prices and accordingly conclude
7
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that housing markets are not consistent with the EMH. Similarly, Poterba (1991) finds that
shifts in income and construction costs have a significant effect on real house prices. Meese
and Wallace (1993, 1994) add a disequilibrium variable to the standard fundamentals model.
They find that fundamentals tend to explain house prices in the long run, but short-run
variations are more difficult to explain using fundamentals.

The studies reviewed here largely reject the hypothesis of housing markets being
informationally efficient. In this regard, Cho (1996) finds the general consensus in the
literature to be that house price changes systematically exhibit positive serial correlation in the
short run and negative serial correlation (mean reversion) in the long run. Explanations for
housing-market inefficiency and persistence in house-price changes include: the lack of liquidity
in housing markets; the infrequency of trade in residential property; high transaction costs;
and imperfect information since there is no central exchange for housing (Herring and Wachter,
2002). As noted in The Economist (2003b), the market imperfections described above and
housing-market inefficiency make house prices particularly prone to bubbles.

D. Speculative bubbles and house prices

Discussing house-price bubbles in US housing markets, and following Shiller (2000), Case and
Shiller (2003) argue that speculative bubbles are caused by “precipitating factors” that have an
immediate impact on demand, and by an “amplification mechanism” that takes the form of
price-to-price feedback. Case and Shiller propose that this “amplification mechanism” is
generally generated through optimistic word-of-mouth that leads homeowners and buyers to
anticipate further capital gains. In effect, bubbles are formed by accelerated price increases
(precipitated by positive fundamental developments), which generate price-to-price feedback
(as evidenced by positive serial correlation in the short run) and amplify house-price changes

to levels inconsistent with fundamentals.

Although dramatic house price boom-to-bust cycles that have occurred in several international
markets imply house-price bubbles are an empirically observed reality, few researchers have
explicitly tested for the presence of bubbles in housing markets. This reflects the fact that the
application of econometric modelling - as a means of testing for asset-price bubbles - is
synonymous with methodological concerns®. Most importantly, researchers’ efforts to
distinguish between fundamentals-driven house-price changes and bubbles are hamstrung

since it is impossible to know the “true” fundamental model (Flood and Hodrick, 1990).

® Flood and Hodrick (1990) provide a review of methodological issues and complications related to asset-
price bubble testing.

8



Consequently, econometric results pointing toward the existence of a bubble could be an

outcome of model misrepresentation.

Abraham and Hendershott (1996) disregard this concern, however, on the basis that housing
researchers have strong priors on what house-price fundamentals should include. Testing for
bubbles in US metropolitan housing markets they (Abraham and Hendershott, 1996) elaborate
on the standard asset pricing model given by equations [1] - [3]. They (Abraham and
Hendershott, 1996) model house prices changes as being determined by fundamentals (i.e. real
income per capita, employment, real interest rates and construction costs), as well as a bubble
builder term (caused by the expectation of capital gains) and a bubble burster term (which
captures the tendency for the bubble to eventually burst owing to actual house prices diverging
from equilibrium prices). Results of their empirical estimation showed that the bubble variables
were significant and, together with changes in market fundamentals, accounted for around 60
percent of house-price fluctuations. Following a similar methodology to Abraham and
Hendershott (1996), Kalra, Mihaljek and Duenwald (2000) tested for evidence of speculative
bubbles in the Hong Kong property market. They (Kalra, Mihaljek and Duenwald, 2000) found
that market fundamentals together with adjustment dynamics (as captured by the bubble

burster terms) explained around 66 percent of the variation in Hong Kong house prices.
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1I1. HOUSE PRICES AND THE SOUTH AFRICAN ECONOMY: STYLISED FACTS

Smoothed guarterly series of nominal and real average prices for all sizes of homeos are
depicted in Figure 1%, Smoothed quarterly serics of real average prices for small-, mediurm,
and large-sized homes are shown in Figure 2. Smoothed quarter'y scries of nominal and real
average prices for affordable and luxury homes are depicted in Figure 3 and Figure 4
respectively. Over the three-decade period spanning 1976:Q1 to 2005:04, two distinct house-
price cycles can be distinguished: the boom to bust ¢ycle of the early 19805 and the current up
cycle. These two oycles, and the attendant sets of cconomic circumstances, are reviewsd in
turn below. Anaiysis highlights that while hoth housing Booms shared one feature of price
bubbles - namely expeditious price increases - the macroeconomic  gircurmstances
accompanying the bwn perieds are widely divergent, For easc of exposition, analysis refers to
the prices of medium-sized homeas for the remainder of Pact T of this paper {(unless otherwiso
indicated).

Fig, . Nominal and real house prices (all sizes) Fig. 2: Aeal houae prices {small, medium, largs)
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" See Part 1V for Ome-series descriptions, transformations and saurces,
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A. Cycle I: The early 19805 house-price boom to bust cycle

After a downturn that foilowed the political unrest of the mid 1970z (Figure &), real house
prices boomad during 1980:0Q1 ta 1982:003. Ohwer this pericd, real year-on-year guarterly
house-price growth averaged 12.9 percent (Figure ). Record nominal increases in house
prices were ohserved during this period, with 8 pealk year-an-year quanterly rate of 40 percent
set in 1981:02 (Figure 7). The current housing boorm and boom of the early 19803= are the
only stages within the sample period where nominal house-price growth has excesded
cunsdmer price inflation for g sustained length of time (Figure 7). Real year-an-year quarterly
house price growth briefly turned negative in 1982:0Q4, before recovering to average 5.5
percent during [983, Howewver, a%er a reversal of the economic condibians that precipitated
the boam, this led into a haousing-market collapse. The severity of the collapse was such that
the empirical anomaly of nominal house-price declines was ohserved’. From a recard high of R
476 150 in the first quarter of 1984, real house prices collapsed to R 269 0L7 by the
corresponding quarter of 1987,

Fig. 5:Aeal GOP and houwse-price growih Fig. G Gaold price And sovgraign rish
[ i rar an gan charg a, quarkar y aeerag am; [ T fLar aely wew g
ran

ani
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200
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1074 o0 1RE3 13RE YRAZ 1996 ZOOR §E0d 1874 1GBD 1RBL 1886 fARI  (Aes 2000 204
| el GOP ———Fial o Line cuizes (RS} GUMprce  e— Sovarmge risk sprosd (RS
Fig. T: Indlatinn and nomindl o use-priea giowth Fig. B laleres! rates
1 b - Pkt sl Lo e ]y dvosges) 12 arborly TarrAR As!

wTH 12510 [ELE} LEE: 1 1082 1035 Lol 2004 1TH dap0 1He 1388 my? HEE anne nod
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Sourcos: ABSA, Stallzfics Soulh Alnca, Soulh African Rese-wa Bank. Inte-national Financial Statistics.
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The onset of the early 15805 hoom was accampanied by robust performance for the domestic
gconcimy,.  Fuelled by the geld-price boom (Figure &), real CGDF growth averaged 5.6 percent
per annum in 1980 and 1981 (Figure 5], while housshalds enjoyved strong gains in disposable
income and employiment levels. Further impetus to 8 bosming ecenomy and house prices was
pravided by negative real interest rates, which were served up by lax monetary policy between
19759:01 and 19531:02 (Figurz 8). Households borrowed heavily to finance hausing purchases
[Figure 9}, leading to a rapid increase in the ratio of household debt to housshold income
(Figure 10). Consequertly, at the onset of the housing market callap=e to follow, household
debt amounted to 57 percent of household income in 1984:Q1, up from 35 percent in 1980:Q1.

Fig. 9: Real credit and house-prica grawih Fiy. 11z Household debt ba dispossble incame

L R RS R B R [ R U T : b 11 T R S T
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Zaurcas: AQSA. Stalistics Soulk Afrca, Sauth Aincan Resense Rank,

Regulatory develepments also impacted on house prices in the sarly 1950s, A= noted by Martin
{1989), the housing market was supported by government provision of incentives designed to
prormats home ownership, Aron, Mugllbauer and Smit (2004) highlight the most quantitatively

" The =mpirical irregularizy of nominal house-price declines is discussed by Krainer, 1. (20037 "Housa Price
Bubbles” FRESF Foonorwc Letkar 2003-06 [Mareh 7).
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important of these as being: tax benefits on deposits at building societies; tax benefits to
employers who provide housing to employees; and housing fringe benefits (in the form housing
cost subsidies provided to many private sector and government sector employees) not treated

as taxable income.

The latter stages of the early 1980s house-price boom coincided with a sharp deterioration in
previously accommodative economic conditions. Prompted by the Reserve Bank, interest rates
began to climb in 1981:Q1, so as to prevent the economy from over-heating. As the price of
gold slumped, growth rates of real GDP and household disposable income turned negative,
while unemployment rose. In an endeavour to support a rand that was flailing towards the end
of the housing-boom period on the back of severe balance of payments distress, interest rates
were hiked further. Interest rates peaked at 21.5 percent in 1985:Q2, lifting the real cost of
servicing housing debt to record levels (Figure 11). Combined with macroeconomic instability,
political pressure from both domestic and foreign sources contributed to a significant widening
of sovereign risk spreads, and culminated in economic sanctions being imposed by the

international community in 1986.

Consequently, with real house price growth continuing and economic fundamentals worsening
in 1983 and 1984, it is likely that house prices departed from their long-run equilibrium value,
with house-price growth being driven by demand for future capital gains. Two pieces of
evidence support the conjecture that a price bubble had calcified in the housing market during
the early 1980s. Figure 11 reveals that the house price to disposable income per capita ratio
reached record levels in late 1984, suggesting a departure of house prices from long-run
equilibrium value®. Further, as shown in Figure 12, the average price of new homes had fallen
below their replacement cost, suggesting that the housing market was due a downward
correction (ABSA, 2004).

Following the housing market collapse, average real house price growth approached a negative
percent per annum through 1988:Q1 to 1999:Q1. During this period, macroeconomic
performance was poor, and characterised by intermittent periods of recession, high and volatile
inflation and interest rates, as well as political uncertainty. Further pressure on house prices
stemmed from the exodus of skilled professionals during most of the 1990s (Luls, 2005). On
the back of moderately good economic growth, an improved fiscal position, lower inflation and

interest rates, as well as an easing of fears regarding South Africa’s political situation, robust

8 The house price to income ratio is widely used as simple non-parametric measure for detecting house-
price bubbles; see for example Youngblood (2002), Case and Shiller (2003), or Baker 2002b).
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real house price growth returned in 1997:Q4. Financial liberalisation and a softening rand,
which attracted foreign buyers towards South African property, aided the recovery. The
impact of foreigners on domestic house prices was felt strongest in the tourist-friendly Western
Cape region, where quarterly, year-on-year nominal growth averaged 24 percent from 1997:Q4
to 1998:Q3. However, contagion effects from the Asian crisis led to a sharp fall in the rand and
a spike in interest rates, which sent house-price growth back to sub-inflation levels, leading

into the current housing up-cycle.

B. Cycle II: Economic reform and the current housing boom

Because housing market performance was weak during the twelve years succeeding the mid-
1980s crash, real house prices came off a low base at the onset of the current boom in
1999:Q3. Since then, average nominal house prices have more than tripled, lifting from
R210,389 in 1999:Q3 to R706,002 by 2005:Q4, while real year-on-year quarterly house-price
growth averaged 13.8 percent. Nominal vyear-on-year quarterly house-price growth
approached 32 percent in 2004:Q4, the fastest rate achieved since 1981:Q3. By 2005:Q4, real
house prices exceeded the 1984:Q4 peak by 21 percent.

Between 1999:Q3 and 2005:Q4, house prices benefited from significantly improved
macroeconomic conditions. Real GDP growth lifted to an average annual rate of 4 percent
between 2000 and 2005, after average less than 2% in the 1990s. Robust economic growth
performance has supported strong gains in household disposable income growth. Improved
economic performance has been built on a platform of prudent macroeconomic policies. A
conservative fiscal stance has lowered government deficits and debt to favourable levels.
Combined with effective implementation of monetary policy (quided by an inflation-targeting
framework adopted in February 2000), fiscal prudence has helped reduce inflation and interest

rates to structurally lower and stable levels.

Having averaged over 10% during the first half of the 1990s, consumer price index (CPI)
inflation has steadily declined, with an annual rate of 3.3% recorded in 2005. Consumer price
index excluding mortgage costs (CPIX) inflation - the Reserve Bank’s targeted measure -
remained within the 3-6 percent target range for 28 consecutive months to December 2005,
and generally trended below the midpoint of the range since mid-2004. By anchoring inflation
expectations, credibility of monetary policy has reduced the economy’s vulnerability to adverse
external shocks. Disinflation under inflation targeting enabled a 650 basis point cut in the repo

rate (the repo rate was cut by 550 basis points in 2003 alone) between June 2003 and
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December 2005. Bank lending rates followed suit, allowing households to borrow heavily in
order to finance consumption and real estate purchases. As a result, although households’
balance sheets initially improved during the early phases of the current housing boom, the ratio

of household debt to disposable income reached record levels by end-2005.

According to ABSA (2004) housing market demand has also received a boost from demographic
forces. These are: a rapidly growing black middle-class, a steady increase in the number of
households over the years, and a strong foreign interest in domestic property. Moreover, ABSA
(2004) posits that shifting demographics have heightened the scarcity of suitable and properly
serviced land, in close proximity to central business districts - adding to a supply constraint.
On the regulatory front, ABSA (2004) reports that annual reductions in property transfer duties
- since February 2001 - have helped sustain house price growth. The cost of buying homes
was further reduced in March 2004 through the abolition of the mortgage bond stamp duty.
Housing subsidies for low-income householders are providing added impetus to the housing
market. Once allowed into the property market, low-income households can sell their
subsidised homes and upgrade. The improved investment status of property relative to other
asset classes has also supported by the residential property boom (Nel and Mbeleki, 2005).
Between 2001 and 2004, the percentage of homebuyers that are investors rose from 5 percent

to 10 percent®.

Despite favourable macroeconomic and regulatory conditions, the affordability of housing
deteriorated sharply during the second half of the current house-price boom. Average quarterly
mortgage repayments on homes have lifted to 1985:Q1 levels, while the house price to income
ratio has approached levels recorded prior to the mid-1980s crash. Further, on the back of
rapid increases, the ratio of mortgage instalments to rental income began steadily increasing in
2004 (Nel and Mbeleki, 2005); hence, reducing the attractiveness of residential property as an
investment vehicle. As a result, by rendering residential property increasingly unaffordable,
expeditious price increases have dampened consumption demand for housing, while also
weakening investment demand owing to the divergence of prices from vyields. Consequently,
the rate of house-price growth began to moderate in 2004:Q4 and, by end-2005, annual house
price growth had slowed for fourteen consecutive gquarters. Despite this slowdown, the prices
of new and existing homes rapidly converged in 2004 and 2005, suggesting that house prices

may be due a correction.

° Source: Standard Bank. Investors are distinguished from owner-occupiers on the basis that they own
more than one home.
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IV. MODELLING SOUTH AFRICAN HOUSE PRICES

A. An error-correction model of house prices

Following Capozza, Hendershott, Mack and Mayer (2002), it is assumed that there is a long-run
equilibrium price for homes, P, in each time period, ¢t, that is determined by macroeconomic

conditions, X, such that:

P{t = p[X:] [9]

where P is the log of the real fundamental value of housing and X; is a vector of exogenous
explanatory variables. Using an error correction framework, it is assumed that changes in the
real price of homes are determined by reversion to their long-run equilibrium value, short-run
changes in macroeconomic conditions, as well as serial correlation according to the following

relation:

APy = a(P'e.1 - Pe1) + BAP + YAP, [10]

where P, is the log of real house prices (at time t) and A is a difference operator. The first term
on the right-hand side of equation [10] describes reversion to long-run equilibrium and a (-1 <
a <1) measures the rate of adjustment to equilibrium. The second term on the right-hand side
of equation [10] captures short-run real house prices movements in response to changes in
economic conditions. The third term on the right-hand side of equation [10] is the serial

correlation term, where v is the serial correlation coefficient.

The exogenous explanatory variables investigated (for both the long-run equilibrium solution

and short-run changes in economic conditions) are:
X; = {RGDP; RISK; RMRATE} [11]

where the variables in equation [11] are the log of real GDP, sovereign risk, and the real
predominant rate on mortgage advances. The limited number of variables investigated reflects
a desire to develop a parsimonious representation of house prices, while the selection of the

variables used is based on their theoretical appeal.

The coefficient of the real GDP (income) variable is expected to be positive since greater
income levels are likely to raise housing demand and hence exert upward pressure on prices.

Case and Shiller (2003) suggest two compelling theoretical arguments for house-price growth
16
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to track per capita income growth in the long run. First, if land zoned for new construction is
fixed while individuals allocate a certain fraction of their incomes for housing; then with fixed
supply, the price of that fixed land should increase with income. Secondly, construction costs
(which mostly comprise labor costs and form a substantial component of new house prices)
tend to track per capita income as well; hence house prices and income levels should track
each other. House prices studies generally utilise a per household income measure and not an
aggregate measure of income. However, following the IMF (2005), the latter is used in this
paper because it captures two effects simultaneously: (i) the increase in average household
income; and (ii) the rise in the number of households, which is pertinent to South Africa given

prevailing demographic trends and, in particular, the emergence of the black middle class.

The coefficient of the real mortgage rate variable is expected to be negative, owing to higher
financing costs dampening demand and lowering pressure on prices!®. The inclusion of real
mortgage rates can also be motivated in terms of the asset-pricing model given by equations
[1] to [3] since, as noted by Abraham and Hendershott (1996), the conversion of a future
stream of rents into a value introduces the real interest rate as a determinant of real house

prices.

The inclusion of a sovereign risk variable is relatively unique within the housing literature but is
motivated on several grounds!'. Sovereign risk can be used as a proxy measure for a broad
range of determinants including: political stability; economic growth prospects; the credibility
and efficacy of macroeconomic policies and, as such, the sustainability of a sovereign’s fiscal
position and the stability of its monetary environment; and, finally, the strength of a
sovereign’s external position. Hence, combined with the real GDP variable, the sovereign risk
variable allows the model to capture the effect of economic growth, as well as the sustainability

of economic growth and macroeconomic conditions during a given time period.

B. Data properties

Quarterly time-series data spanning 1975:Q1 to 2005:Q4 has been collected for the analysis.
South African house-price data is sourced from Absa bank’s Residential Property Market
Database (RPMD). The RPMD is widely acknowledged as the authoritative source of South

African housing data'®. House prices are examined on a disaggregated basis in this paper. In

19 see Harris (1989) for a full discussion of the impact of real interest rates on house prices.

It Barr and Kantor (2002) include a political risk variable in an equation for South African house prices.

12 For a full discussion of the process used to compile the RPMD see “The ABSA Residential Property Market
Database for South Africa: Key Data Trends and Implications” (Lulis, 2005), taken from “Real Estate
Indicators and Financial Stability” (BIS Paper No 21).
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this regard, the model given by equations [9] to [11] is estimated for five different house-price

series, namely:

i. The prices of small-sized homes (80m2-140m2 in size);

if. The prices of medium-sized homes (141m=2-220m?2 in size);

iii. The prices of large-sized homes (221m32-400m2 in size);

iv. The prices of affordable homes (40m=2-80m?2 in size and less than R100,000 in
value in constant 2002 prices);

V. The prices of luxury homes (properties with a value in excess of R1,500,000 in
constant 2002 prices).

The use of disaggregated house-price data in this paper is motivated on two grounds. First, it
represents an attempt to account for the wide socio-economic disparities prevalent in South
Africa (and the attendant distinctions in house-price dynamics across different housing-market
segments). Second, the use of disaggregated house-price data is motivated by the need to
account for differing house-price dynamics across different sizes of homes during periods of
boom and bust. A review of Figure 2 reveals that house prices increased more for large- than
medium-sized homes during housing boom periods, while the prices of small sized-homes have
tended to decrease relative to medium sized-homes during boom periods and vice-versa. In
reviewing size trends in South African homes, Lulis (2003) interprets this trend as suggesting
that homeowners tend to “downscale” during periods when the property market was under

pressure and “upscale” during housing-boom periods.

All the house-price series are smoothed by ABSA so as to exclude the distorting effect of
outliers in the data. The nominal house-price series have been converted into real terms
(constant 2000 prices) using the consumer price index (CPI) for metropolitan and other urban
areas published by Statistics South Africa. This conversion differs from other studies, which
utilise the consumer price index excluding mortgage costs (CPIX)'®. However, the CPIX series
has only been published since 1997, and hence, its use is precluded from this analysis.
Descriptions and basic summary data for the five house-prices series examined in this paper

are shown in Table 1.

13 See for example Aron, Muellbauer and Smit (2004).
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Log of price of medium-sized homes deflated by 12.59 02403
CPI (metrapalitan and ather urban areas) ; ==

Lag (RHP M}

Log of pnce of affordable homes deflated by CPI

'mielropoiitan and other urban aroas) L2 0-1168

Log (RHP AFF)

Log (RHP_LUX) ::.ug of prica nfilul-:::lmur-:lr'l I::rnes r.leﬂate:; by CP1 14.42 0.1258

The real GDP series {scasonally adjusted at constant 2000 priges} s sourced from the South

African Reserve Bank. The real GOP and house price series have been corverted into
logarithmic form and transformed inlo year-on-yesr growth rates using the continuausly
compounding growlh rate formula. The sovereign risk series is calculated as the difference in
yicld bBetween long-term South African and US government bonds. The relevant series are
sourced from International MNinancial Statistics, The predorminant sate on mortgages series Is
sgurced from the South African Reserve Bank. Subtracting the year-on-year change in the
consumer price index series from the mertgage rate series generates the real morigage mate
series. Descriphions and basic summary data for the exogenous varables used in estimating
equations [9] tn [11] are shown Table 2.

Log of real GDP (constant 2000 prices, seasonally 1
adjusted at an annualised rale) 13.59 3453

Predominanl rate on mortgage advancos/ 100 less .
the annual change in the lag af CPT G:5L U:0453

RMRATE
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C. Testing for unit rects and cointegration

Az a precarsor to estimation of the error-correction modeal, the vanablzs employed are tested
for unit roots and cointegration.  Testing for unit roots is performed i EVIEWS using the
Aunmented Dickeoy-Fuller unit root test procedure. In applying Augmented Dickey-Fuller unit
raab bests on the data series, appropriate lag lengths hawve been chosen using the Schwartz
Information Criterion. A trend term has only Seen included in the test if significant. Table 3
reports the Augrmented Dickey-Fuller unit root results for the relevant variables. Results of unit
roob festing reveal that none of the variables arc stationary in levels, However, year-on-year
growth rates and changes for all the variables are stationary: henge the wvarables are all

integrated of the same arder, ic. (13

Levels i 0, 7710

EHG L BHP_ I Year-un-year change 2 -3.2034*

Leyels 3 -2.5511

h
Log (RHP AFF) P D ey o 2 -3.RR1E%*

Lewrls,
Year-an-year change

4153

Log (RGDP) -4 2669%*

B LJ Ly

Lewyels 2 -1.438l7
Year-on-year change 2 -5, 04 7LE*

RMEATE

e Although real interest rates are expecled to be [ID) in tireary, the man-stationarity of <he real interest
rate senes in South Africa over 197901 o 2005:034 is an empirical chraracteristic of the data,  This
probably stems from the facl thal the real interest rate series was consbructed from a deflated nominal
intorest rate serles, and |s thes significantly influenced by emsodes of high Inflatlen and subsequent
disinflation during the testing periad,
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Since the variables cmployed in the otror-carrection models are all integrated of the same
arder it is possible to proceed with testing for cointegration (.o, to cxamine whether the
respoctive house-price series and RGDP, RISK and RMRATE are cointegrated in a long-run
equilibrivm relationship). Tesking for cointegration s performed In CVIEWS employing tha
methodalogy developed in Johansan. In applying the tests, it is assumed that the level data
have na deterministic trends and the cointegrating equations haye intercepts,  Rasults from
comtegration testing are displayed in Table 3 and confirm that the small-, medium-, and large-
sized hause-price series arg coinlegrated with the RGEOP, RISK and MRATE series in lang-run
cguilibrium relationships.  The house-price series for affordable and fuxury homes are not,

however, cointegrated with the exogenous variables examined; hence, these series are

preciuded from estimation in the ercor-carrection model.

None " * 0.324748 5792313 53.12 6014

At most 1 0.17a84% 25.51488 34 91 41.07
AL most 2 0,067400 11.11292 19.96 24.60
taone * 0.25408 56,1628 53.12 6016
At most 1 0.11857 24.5041 34.91 41.07
At most 2 0.06336 108814 19.95 24.60
Mene * 0.239752 57.53820 33.12 BO.i 6
At most 1 0.118933% 27.93422 34.91 41.07
At most 2 0.09/s832 14,2588/ 19,495 24 60
fong 0.147475 33.73403 53.12 BO.15
At miost 1 0.108355 21.50189 34.91 41.07
AL mass 2 0.056088 9.1156%3 19.94 24 50
Mane 0.182402 46 81613 53.12 G156
AL mast 1 0.131114 25.06662 34.97 41.07

AL most 2 0.060763 9.5874943 L19.95 24.80
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D. Error-correction models estimation and results

For the sample period spanning 1980:Q1 (coinciding with the onset of the 1980s boom) and
2005:Q4, the madel given by equations |9] to [11] is estimated using EVIEWS in two stages for
gach of the applicable house-price series. In the first stage, equation [9] is estimatad using
Ordinary Least Squaras ta determine the long run equilibrium price of hames.  Estimation
results for the small-, medium-, large-sized house-price lang run equations are presented in
Table 5, Table 6 and Table 7 respectively. Far 2ach of the sguations, paramcter coefficients af
the explanatory wariables are of the expected sign and are highly significant, Further, the

residuals taken from the estimated equations are all stationany.

Dependent variable: | g (RHP 5]

| DG (RGDP) 0, 510608 D.-,'J"JZSEEE 3661477 [LOGC

RMIATF -3 GE0R33 0LO0LA0F R P S .00

Dependent variable: L!;:‘n_g‘{RIIF‘ M}

e T 29459319 C.o023z24 4127378 Ce v

e T L N
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Dependent variable: Log [RHF L)

LG (RGDR) 0.584945 N.002425 A04,3324 00000

RMRATE -0.053665 0.005212 10224528 .0o0nn

The residuals {ERRDR_S, ERROR M, ERROR L} taken from estimation of the long run-
equilib-ium relations are each lagged by one period and ingluded in equation [LO], which is then

estimatad using Ordinary Least Squares. Estimation results for the small-, medium- and large-
sized house-price error-correction modeals are presented in Table 8, Table 9 and Table 10
respectively. The residuals taken from the cstimated eq'l_raliio'hs ara stationary, as illustrated in
Figure 13, Figure 14 and Figure 15, which plot actui}_ﬂbl, fitted, and residual values for the small-,

medium- and large-sized house price eguations respactively.

Dependent variable: 4 Log (RHP 5)

& LS [RGOR, {27 1.250123 0 1ie138 2.413036 00177

ERROR_S (-1 SU0LZEE 0024321 -2. 212842 D022
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Dependent variable: A Log [RHFP_M)

037920 0.04473

I

4406 (RGDP, (1)) 0.201676 0.09E96]

A MRATE {-2) -0,225494 0.102822 -2.133045 0.0307

SRROR M (-1} -0.153592 0.024407 -2.195736 0.0305

bependent variable: A Log {RHFP_L)

A LDG {RGDP, (1)) 0,220216 0.08 /694 2.511177 00137

A MRATE ¢-23 -0.1757348 11.0921 3] -1.907502 00394

ERRE=R L1 -0,046933 0022957 -1.608E2S 0,1109
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Fig. 13: Aclual. fittad and msidual values for AHP 5 modal Fig. 14: Actual, fitted and msidual valuas for RHP M maodsel

|||||r-r:-||:||r||||||1| L G N PR L 3 R L TN T S S A U I e i
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¢ Fig, 15: Aclual, Mited and resldual values for RHP_L mgdel
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Combining the results fraom the two-stage estimation procedure wields the following relations for

the final error correction models:

Alogl(AHP_S)

ALog(RHP M) =

-0.0S38* | 02406 L OG[RGODF) - 1.1751=RISK - 0.0806%EMRATTE -
LOG(RHP S(-1})] + 0.2561%ALOG(RAGDP{2)} - 0.0067<ARISK +
0.8796*ALOGRHP_S(-17],

-0.0535%[(0.9593*LOGIRGDP) - 0.0616=AISK - 1.2367*AMRATE -
LOG(RHP_M(-11)] + 0.2017*ALOG(RGDP, (1]} - 0.00G0*ARISK(-1) -
0,2255%AMRATE(-2) + 0.8065*ALOGIRHP_M(-11).
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Alog (RHP_L) = -0.0369*[0.9849*LOG(RGDP) - 1.4109*RISK - 0.0536*RMRATE -
LOG(RHP_L(-1))] + 0.2202*ALOG(RGDP, (1)) - 0.0065*ARISK(-1) -
0.1757*AMRATE(-2) + 0.8935*ALOG(RHP_L(-1)).

Each of the estimated models performs is highly successful in explaining variations in South
African house-price changes. The exogenous variables explain around 92% of the variation in
small-sized home price changes, 93% of the variation in medium-sized home price changes and

94% of the variation in large-sized home price changes.

The parameter coefficients of the RGDP series are significant in the long and short run and of
the expected sign for the three house-price models. Accordingly, real changes in the prices of
homes are contemporaneously positively related to real GDP growth. Further, in view of the
aggregated measure of income employed in testing, it could be inferred that rising numbers of
households in South Africa (and the emergence of the black middle class) has supported house

prices during the current housing boom.

For all the models, the parameter coefficients of the RMRATE series are of the expected sign.
In addition, the parameter coefficients were significant (albeit less so in the RHP_L model) for
the both the RHP_M and RHP_L models. The short-run RMRATE parameter coefficient was not,
however, significant in the RHP_S model. This finding possibly stems from the fact that lower
segments of the housing market (including first-time buyers) have limited access to housing
finance, irrespective of short-run movements in interest rates. In the short run, the parameter
coefficient of the RMRATE series is higher in the RHP_M model than in the RHP_L model. Since
the review period has been characterised by large swings in the RMRATE series (relative to the
RGDP series for which the short-run parameter coefficient is marginally higher in the RHP_L
model), this result would appear to be in discord with the notion - as suggested by Luiis (2003)
- that householders “upscale” during boom periods and “downscale” during periods when the
housing market is under pressure. However, owing to the fact that buyers of large-sized
homes will in many instances require less financing to purchase homes (owing to greater
personal wealth), buyers in the upper segment of the housing market are likely to be less

sensitive to short-run changes in interest rates when making home buying decisions.
The parameter coefficients of the RISK series are significant in the long and short run and of

the expected sign for all three house-price models. In view of the motivation underpinning the

inclusion of a sovereign risk variable in estimating house prices, this finding indicates that
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house-price changes are not only influenced by favourable macroeconomic conditions, but also

the sustainability of favourable fundamentals.

For all the models, the short-run parameter coefficients enter the models at a lag or lead of two
periods at most. This finding suggests relatively quick pass-through from the exogenous

variables to property prices.

The parameter coefficient of the error correction term is negative and significant for all the
models (although only very weakly significant for the RHP_L model). This finding is consistent
with the housing-literature consensus that house prices exhibit mean reversion in the long run.
The relatively small parameter terms on the error coefficients suggest that adjustment to

housing-market equilibrium is slow.

For each of the models, changes in real house prices are highly autocorrelated. This result is in
accordance with the consensus in the literature that housing markets are not informationally
efficient. In addition, the high level of persistence in short-run house-price dynamics partially
explains the slow rate of housing-market adjustment towards long-run equilibrium. Further, the
evidenced inertia in house-price changes suggests that there is potential for South African

house prices to overshoot, which is consistent with the possibility of bubble formation.
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V. CONCLUDING REMARKS

This paper has examined South African house-price dynamics over a three-decade period
spanning 1976 to 2005. Estimation of error-correction models for a sample period spanning
1980:Q1 to 2005:Q4 revealed that real changes in the prices of medium- and large-sized South
African homes are associated with short-run changes in economic growth, real mortgage rates
and sovereign risk. Empirical analysis suggested that the real prices of small-sized homes are
not associated with real mortgage rates in the short run. Estimation of the house-price models
also revealed that house-prices exhibit mean reversion in the long run, although adjustment to
long-run equilibrium (governed by economic growth, real mortgage rates and sovereign risk) is
slow. The slow rate of adjustment to long-run equilibrium is partly a function of the presence
of substantial inertia in house-price changes. This finding is consistent with the possibility that
the South African housing-market may be subject to speculative bubbles.

This possibility is lent credence when considering the dramatic boom-to-bust cycle followed by
house prices in the mid-1980s. In evaluating the present position of the housing market,
however, due consideration must be taken of the fact that economic conditions are widely
divergent from those experienced in the mid-1980s, when a sharp deterioration in
fundamentals led into a housing market crash. With the establishment of credible monetary
and fiscal policy frameworks (which together with improved economic growth prospects and a
substantially strengthened external position have helped narrow South Africa’s sovereign risk
spreads substantially), interest rates in South Africa are likely to remain at structurally lower
levels in a context of reasonable growth performance for at least the medium term. In this
light, while favourable fundamentals have supported the recent boom in house prices, they are
expected to support house prices in the near term. This contention is supported by house-price
developments post-2005, which suggest that the housing market is set for a “soft-landing”.

Risks to the housing-market outlook are, however, apparent. A key risk derives from the
strong presence of buy-to-let investors in the current market, which provide the market with
momentum and can fuel house-price growth trends, since investors are more likely than
homeowner-occupants to buy/sell properties when they expect or see a rise/drop in property
prices (Mbeleki and Nel, 2005). Hence, a simultaneous selling-off by investors to avoid or limit
capital losses can exacerbate a potential decline in house prices. A more robust examination of
this topic represents a possible area for future research, whereby the housing market would be

disaggregated into homeowner-occupant and buy-to-let investor segments.
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