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Abstract
Purpose – The study aims to estimate the short- and long-run effects of monetary policy on residential
property prices in South Africa. Over the past decades, there has been a monetary policy shift, from targeting
money supply and exchange rate to inflation. The shifts have affected residential property market dynamics.
Design/methodology/approach – The Johansen cointegration approach was used to estimate the
effects of changes in monetary policy proxies on residential property prices using quarterly data from 1980 to
2022.
Findings –Mortgage finance and economic growth have a significant positive long-run effect on residential
property prices. The consumer price index, the inflation targeting framework, interest rates and exchange
rates have a significant negative long-run effect on residential property prices. The Granger causality test has
depicted that exchange rate significantly influences residential property prices in the short run, and interest
rates, inflation targeting framework, gross domestic product, money supply consumer price index and
exchange rate can quickly return to equilibriumwhen they are in disequilibrium.
Originality/value – There are limited arguments whether the inflation targeting monetary policy
framework in South Africa has prevented residential property market boom and bust scenarios. The study
has found that the implementation of inflation targeting framework has successfully reduced booms in
residential property prices in South Africa.

Keywords Residential property prices, Mortgage finance, Interest rates, Inflation targeting regime,
Exchange rates, Johansen cointegration

Paper type Research paper

Introduction
The deviations of house prices from their fundamental value over the past decades due to
monetary policy changes have continued to catch the attention of academics and
policymakers across the globe. Over the decades, there has been an increase in massive
boom–bust cycles in house prices in the USA, the UK, Spain, Ireland and China, to mention a
few (Martin et al., 2021). From 1996 to 2005, residential property prices have risen by more
than 45% after adjusting for inflation (Baker, 2005). This unprecedented run-up in house
prices generated more than US$5tn in housing bubble wealth, and the housing boom later
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bust in the 2007/2008 global financial crisis which caused more than a US$7tn fall in
aggregate housing wealth (Economic Report of the President, 2012). Recently, there has been
an increase in house prices during the COVID-19 lockdown period from 2020 to 2022 (Bally
and Everett-Allen, 2021; Bank for International Settlement, 2022). According to Bally and
Everett-Allen (2021), Knight Frank’s Global House Price Index noted that 94% of 56
countries experienced residential property price inflation from the first quarter of 2020 to the
first quarter of 2021, although it was uneven across economies. The Bank for International
Settlement (2022) further noted that in the third quarter of 2021, global residential property
prices accelerated to 5.5% yearly in real terms, the greatest since the eve of the 2007/2008
global financial crisis. The boom and bust of house prices were attributed to changes several
monetary policy proxies such as interest rates (Baily et al., 2008; Dieckelmann et al., 2023;
Jord�a et al., 2015; Dullien et al., 2008; Shi et al., 2014), conditions of obtaining mortgage
finance (Karley, 2006; Koblyakova et al., 2021) and other factors such as economic growth
(Agnello and Sousa, 2009; Khan et al., 2014; Yildirim and Ya�gcibas�i, 2019). Given the
potential impact monetary policy variables have on residential property prices, the paper
addresses the question of how the current monetary policy regime in South Africa has
managed to influence residential property prices in the short and long run. Furthermore,
monetary policy in South Africa does not target residential property prices, it targets
consumer price index. The study provides an insight on how the inflation targeting
framework has contributed to residential property price fluctuations in South Africa since
its establishment in the year 2000.

Overviewmonetary policy and residential property prices
Over the past decades, there has been an increase in the adoption of inflation targeting by
economies across the globe to control general price of goods and service within a certain
target using short-term interest rates (Jahan, 2012). The implementation of inflation
targeting has been mainly influenced by two theoretical breakdowns. First, in the 1970s,
economies across the globe adopted monetary policy easing with the aim of promoting
economic growth; however, it resulted in stagflation where there is stagnant growth
associated with high inflation (South Africa Reserve Bank, 2023). Therefore, loose monetary
policy’s bid to promote economic growth failed as it exacerbated inflation, which negatively
affected the ordinary people. After then, inflation become the enemy number of the state (Du
Rand et al., 2023). Second, the need for independent, transparent and accountable central
banks, given their role in promoting financial viability gave rise inflation targeting (Bhalla
et al., 2023). The benefits inflation targeting has regarding combating inflation and
promoting transparency and accountability have resulted in a number of countries, such
New Zealand, Canada, the UK, Finland, Sweden, Australia and Spain and South Africa
adopting inflation targeting. The inflation targeting was implemented in South Africa out of
a desire for financial stability, which is a prerequisite for long-term, sustainable growth and
development (Kumo, 2015). It aims to keep inflation in line with a given target through
maintaining inflation rate within 3%–6% using short-term interest rates (South Africa
Reserve Bank, 2023).

The use of short-term interest rates in maintaining inflation rate within the 3% to 6%
target affects residential property prices through different monetary policy transmission
mechanisms such as the savings and investment channel, exchange rate channel, inflation
expectation channel and the wealth channel (Berg et al., 2013; Gumata et al., 2013; Miyajima,
2021; Sethi et al., 2019; Smal et al., 2001; Van Hai and Trang, 2015). Through the savings and
investment channel, increase in interest rates increases costs for borrowers with flexible
interest rate debt such as the interest rate on residential property loans (Atkin and Cava,
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2017). Increasing cost of borrowing discourages borrowing and promote saving. Increased
savings and reduced borrowing weaken demand and reduce price pressures in the economy.
Monetary policy can also affect short- and long-run dynamics in the economy through
exchange rate channel (Borio and Zhu, 2008; Chanda, 2021; Gumata et al., 2013; Ouchchikh,
2018), a higher interest rate will tend to strengthen the rand’s exchange rate. An
appreciating exchange rate improves returns on rand-based investments, which includes
returns in real estate investments. Furthermore, increasing interest rates signals a
commitment to reduce inflation, and households, firms and investors will factor in their
expectations on price and wage when making their decisions (Akinlo, 2021; Haldane and
Haldane, 1994; Patrick et al., 2017). Monetary policy can affect the residential property
market using the wealth channel, increase in interest rates reduces the prices of properties
hence housing wealth (Goeltom, 2006; Ndubuisi, 2015). Therefore, it is undisputable that
monetary policy significantly influences residential property price dynamics in the short
and long run. The inflation targeting contributes to South Africa’s overall financial stability
through addressing uncertainties that increases risk in financial markets and institutions
(Mandeya and Ho, 2021).

Before the inflation targeting was implemented, tracing back to when the South African
Reserve Bank was established on December 17, 1920, the value of its currency was based on
the gold standard (Feingold et al., 2021). In 1932, South Africa decided to end the use of the
gold standard and replace it with a monetary policy that tied the value of its currency to the
British pound (Swanepoel and Fliers, 2021). In 1944, the Currency and Banking Act of 1920
was replaced with the South African Reserve Act 29 of 1944. The South African Reserve Act
29 of 1944 was enacted to regulate the monetary system in South Africa and extend the
issuing of bank notes, which was by then one of the mandates of the South African Reserve
Bank (Vermeulen, 2020). In 1961, South Africa gained independence, and on February 14,
1961, the South African Reserve Bank abandoned the pound and introduced the rand. In
1985, South Africa introduced the dual rand system with two exchanges rates. The dual
rand system was enacted as an exchange control in response to significant capital outflows
resulting from debt default and economic sanctions (South African Reserve Bank, 2011). The
dual rand system was abolished in 1995. In 1989, the South African Reserve Bank Act 90 of
1989 was enacted, and it replaced the SARB Act 1944 (South African Reserve Bank, 2011).
The main objective of the Act was to protect the internal and external value of the rand
(Honohan and Orphanides, 2022). In 2000, South Africa became the 13th country to adopt an
inflation-targeting monetary policy framework (Kumo, 2015). The SARB targets an inflation
band between 3% and 6% for consumer inflation (Miyajima, 2021). The development of the
monetary policies significantly influenced residential property prices. Figure 1 demonstrates
the monetary policy events between 1980 and 2022 and the real residential property index
trend in the same period.

Figure 1 demonstrates that real residential properties responded to different monetary
policy regimes and decisions implemented by the South African Reserve Bank. The figure
has demonstrated that there is a relationship that exists between changes in monetary
policy in line with empirical studies. From 1980 to 1984, there was an increase in mortgage
interest rates. However, the same period was characterized by increased house prices.
Therefore, factors other than changes in interest rates influenced the trend, as a substantial
increase in interest rates is associated with a decline in residential property prices
(Dieckelmann et al., 2023; Jord�a et al., 2015; Shi et al., 2014; Trimbath and Montoya, 2005).
Since 1985, there have been significant policy changes in the monetary policy framework in
South Africa. In 1985, the South African Reserve Bank introduced the dual rand system to
bust the economic sanctions imposed on apartheid South Africa, and it was associated with
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declining residential property prices. In 2000, the inflation targeting framework was
implemented, and times leading the implementation of the inflation targeting were
characterized by declining policy interest rates, and increasing house prices, leading to the
housing bubble, which caused the 2007/2008 global financial crisis after the housing market
bust. After the bust of house prices in 2008, the South African Bank increased the policy
interest rate by 650 basis points between 2008 and 2010, associated with a decline in house
prices. During the COVID-19 lockdown, the South African Reserve Bank reduced the policy
rate by 225 basis points in the first four months of the year. The reduction in policy rate was
associated with an increase in residential property prices but was lower than the increase
from 2003 to 2007. Due to the lessons learned from the 2008 global financial crisis, the
monetary policy easing during the COVID-19 lockdown had a less significant impact when
compared to the effect of monetary policy easing during the times leading the 2008 global
financial crisis.

Theoretical framework
The user cost framework and the Taylor’s Rule is discussed as the framework of monetary
policy and residential property prices. The user cost model has been used to establish the
relationship between interest rates and prices of residential real estate. The framework
states that cost of owning a residential property is a summation of maintenance cost,
property taxes, transactions cost, opportunity costs such as the returns to property equity
and the cost of servicing the mortgage (interest rates) (Kuttner, 2012). According to

Figure 1.
Residential property
prices for South
Africa from 1980 to
2022 and monetary
policy events
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Poterba (1984) for housing to be considered optimal, the rental income (R) from one unit of
housing service must equal the net cost of keeping the asset, less the anticipated capital
gain. The user cost equation 1 is depicted as follows:

Rt
�
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¼ it þ tpt
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is expected nominal property price appreciation, tpt is the property
tax rate and tyt is income tax rate. Equivalently, subtracting the expected rate of inflation
yields an expression in terms of the real interest rate and the rate of real house price
appreciation. The model after adjusting for inflation is expressed as follows:
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where the term in square brackets represents the real user cost, excluding expected real
residential property price appreciation. Based on the user cost framework as defined by
Poterba (1984), interest rates play a significant role in determining residential property
prices. The effects of changes in interest rate are further demonstrated by differentiating
equation (1) or (2). After differentiating equation (1) and 2, equation (3) was obtained.

1
P
@P
@i

¼ � 1� tyð Þ
UC

It implies that there is a negative relationship between interest rates and residential property
prices and the sensitivity of house prices to interest rates is determined by risk premium and
the level of expected inflation (Yiu, 2023). According to Kuttner (2012), a reduction in risk
premium and increase in expected rate of inflation, all things being equal, significantly
increases price of residential properties and reduces the rent to price ratio, hence increasing
the sensitivity of house prices to interest rates. The user cost framework discussed how the
relationship between interest rates and house prices emerge and concluded that there is an
inverse relationship and the sensitivity of house prices to interest rate can be directly
influenced by risk premium and the level of expected inflation.

Furthermore, the role of monetary policy in explaining the deviation of assets prices from
their fundamental value has been discussed using the Taylor Rule. The Taylor Rule states
that central banks aim at stabilizing inflation around its target level and output around its
potential (Ambrose et al., 2018; Bunzel and Enders, 2010; Hofmann and Bogdanova, 2012;
Orphanides, 2007), and whenever there is a positive or negative deviation of the two
variables from their target or potential level, it would be associated with a tightening or
loosening of monetary policy to address the imbalance, respectively (Okoye, 2018). The
Taylor Rule argues that if there is a deviation of price from their target level and output from
its potential and the central banks do not intervene to stabilize the inflation and output, the
prevailing interest will have a detrimental effect on house prices as the level of interest rates
will not be in line with the Taylor Rule. Interest rates that are below the Taylor’s Rule are
likely to result in housing bubbles where residential property values are beyond their
fundamental values and interest rates above the Taylor’s Rule are likely to reduce housing
wealth as property values fall below their fundamental value (Taylor, 2009). The
conclusions by Taylor manifested during the periods preceding the 2008 global financial
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crisis. Years leading to the 2008 global financial crisis were characterized by low interest
rates, rising prices of goods and services and output fluctuations (Taylor, 2007). As the
inflation was rising, central banks were supposed to hike interest rates; however, this did
not happen, interest rates were kept at a very low rate, which was in violation of the Taylor’s
Rule. Accordingly, interest rates that prevailed in the market since 2003, particularly in the
USA, were below the Taylor’s Rule. This led to a housing bubble, which later bust in 2008.
Taylor (2007) argues that an interest rate that keeps the inflation rate within the target and
output within its potential can prevent bubbles and busts in the housing market.

Empirical literature
There is a plethora of studies that have investigated the effects of monetary policy proxies
on residential property prices. Despite long and vast literature on monetary policy on house
prices, there is a growing consensus that central banks’ influence on monetary policy has
contributed significantly to the residential property prices fluctuations. The boom and bust
of house prices were attributed to changes in several monetary policy proxies such as
interest rates (Baily et al., 2008; Dullien et al., 2008; Dieckelmann et al., 2023; Jord�a et al., 2015;
Shi et al., 2014), conditions of obtaining mortgage finance, (Karley, 2006; Koblyakova et al.,
2021) and other factors such as economic growth (Agnello and Sousa, 2009; Khan et al., 2014;
Yildirim and Ya�gcibas�i, 2019). The study discussed literature with regard to the impact on
interest rates on house prices, the impact of mortgage finance on residential property prices
and finally, the impact of other monetary policy factors such as economic growth, inflation,
inflation and exchange rate.

Interest rates and residential property prices
Monetary policy transmits into the economy through changes in official interest rates.
Changes in official interest rates have a significant impact on money market interest rates,
bank lending rates, expectations on future interest rates, investment and savings decisions
and supply of credit and loanable funds, yet these aspects significantly influence asset
prices such as residential property prices (Asgharpur, 2019; Chanda, 2021). According to
Mishkin (1996, 2001), the interest rates channel holds that if central banks execute an
expansionary monetary policy (either by expanding the money supply or by lowering short-
term interest rates), long-term interest rates decline. According to the expectations theory of
terms structure, long-term nominal interest rates are a weighted average of short-term
interest rates. A decline in short-term interest rates reduces borrowing costs. A decline in
borrowing cost implies a decline in the cost of production. A decline in the cost of production
should be associated with a decline in prices. However, prices are sticky; they remain steady
or move slowly (Head et al., 2012). The excess money supply that prices and wages have not
yet absorbed causes a decline in nominal long-term interest rates. Changes in long-term
interest rates affect real estate prices using the income and wealth channels (Berlemann and
Freese, 2013). The income channel examines the impact of household interest payment
(Simons, 2005). A continuous reduction in interest rates results in lower interest payments
for households, leading to more discretionary income; hence, demand and residential
property prices increase (Simo-Kengne et al., 2012). The wealth channel is associated with
the attractiveness of residential properties as an investment (Ndubuisi, 2015). A reduction in
interest rates lowered the relative cost of housing, making residential investments more
attractive and increasing residential property prices due to the rising demand and
constrained short- to medium-term supply (Sutton et al., 2017).

Empirically, in a study conducted by Williams (2016), a one percentage point increase in
the short-term interest rate resulted in actual house prices declining by over 6%, considering
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a sample of 17 countries over the past 140 years. Calza and Stracca (2009) studied 19
emerging and advanced economies and concluded that a 1% increase in interest rate
reduced residential property prices by 2.3%. Goodhart and Hofmann (2008) concluded that a
1% increase in interest rates led to a 7.2% decline in house prices in a study conducted in 17
countries. So, changes in the short- and long-term interest rates significantly affect house
prices. Yusuf et al. (2023) investigated the relationship between mortgage rates and house
prices in Turkey considering the subsidized mortgage program that reduced the mortgage
rates of state-owned banks in the summer of 2020 as an exogenous shock to provide causal
estimates of a decrease in the cost of credit on mortgage demand and house prices. The
study found out that a one percentage point decline in annual mortgage rates led to an
increase in individual mortgage loans by 3.3% and an increase in house prices by 1.6%.
Hanck and Prüser (2016) conducted an empirical analysis, which revealed that interest rates
play an important role in the recent development of house prices in Germany, as a large part
of the variation in house prices was explained by shocks to interest rates. Furthermore,
Hanck and Prüser (2016) noted that the persistent negative response of house prices to
interest rate shocks indicated that falling interest rates had a substantially contribution to
the sudden increase in house prices. According to LaCour-Little et al. (2020), decline in house
prices was associated with higher mortgage rates. Okey (2023)’s findings revealed that real
interest rates had a negative and significant relationship with house prices. The relationship
between interest rates and residential property prices has been discussed, and an inverse
relationship exists.

Mortgage finance and residential property prices
The bank lending channel demonstrates the significance of financial intermediaries in
transmitting monetary policy into the economy (Mathenge, 2017). The lending channel
significantly influences residential property prices through the money creation process,
which increases the money supply. Theoretically, changes in the money supply (monetary
quantity) are transmitted into the economy through changes in the interest rate (monetary
price) and bank credit (lending channel) (Yan, 2019). There are mixed findings regarding the
effect of mortgage finance (the bank lending channel) on residential property prices. The
effect of the bank lending channel on residential properties has been primarily influenced by
institutional arrangements, loan products available, the degree to which the market is
regulated and the level of securitizations (Farag, 2015). Due to the heterogeneity of
institutions and differences in macro and micro-prudential supervision within economies,
empirical studies on the lending channel’s role in residential property prices have been
diverse. According to Favara and Imbs (2015), bank lending channels will significantly
impact house prices if the credit markets are deregulated. Carbo-Valverde and Rodríguez-
Fern�andez (2011) concluded that mortgage loans have a significant influence on house
prices in Spain. Sutton et al. (2017) conducted a study investigating the response of house
prices to changes in mortgage loans in 47 advanced and emerging market economies. They
concluded that mortgage loans drive house prices, especially in countries where
securitization of home mortgages is less prevalent.

Given the incident that triggered the 2007/2008 global financial crisis, it can be concluded
that deregulation, which promotes easy access to mortgages, significantly contributes to
residential property price fluctuations. Dajcman (2020) explored the determinants of demand
for residential mortgage loans for 13 euro area countries, with a focus on the house prices,
covering the period 2003Q1–2016Q3. The results demonstrated that the growth of house
prices was positively associated with changes in demand for residential mortgage loans.
According to Okey (2023), increase in mortgage finance pushed up house prices by 5% in
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the short run; however, no long-run effects were found, suggesting that most Nigerians
depend on their money income rather than credits in securing residential properties.
Empirical studies conclude that there is a positive relationship that exists between
residential property prices and mortgage finance. However, the effect is mainly determined
by the monetary policy stance, how the central banks operate, how they are regulated and
the degree of innovations.

Other macroeconomics factors on residential property prices
Changes in residential properties have also been attributed to the volatility in the foreign
exchange markets. Many investors consider the exchange rate to be a crucial factor in the
assessment of the residential property market, and any change in the exchange rate
influences investors’ decisions on the purchase of real estate, which affects residential
property prices. Akkay (2021) demonstrated that an increase in the value of the US$ relative
to the Turkish Lira over the 2010–2020 period had an enormous and escalating impact on
residential properties in Turkey. Sumer and Özorhon (2020) found no evidence of a
significant impact of the US$ to Turkish Lira exchange rate on Turkish housing prices.
Based on the findings by Tripathi (2019), the real exchange rate has a positive and
statistically significant effect on accurate house prices. According to Mahalik and Mallick
(2011), a rise in the real effective exchange rate was linked to a drop in residential property
prices in India. . Liu and Zhang (2013) discovered that rising housing prices were associated
with a rise in the value of the US$ relative to the Chinese yen. There is also supporting
literature on the impact of economic growth, a control variable in the study on residential
property prices (Miller et al., 2011). Demand for residential properties is mainly influenced
by the level of income (Tita and Opperman, 2021). So, as the economy grows, the demand for
housing increases. With an increase in demand for housing without the corresponding
increase in supply, residential property prices will increase (Ka Yui Leung, 2005).

Data and methods
The Johansen cointegration technique was used to estimate the long-run effects of changes
in macroeconomic variables on residential property prices. The Johansen cointegration
technique is commended compared to other estimation techniques, such as the ARDL and
Engle-Granger, because it discovers more than one integration equation and examines
multivariate estimation techniques (Inglesi-Lotz and Gupta, 2013). Most time-series data are
not stationary at levels and are stationary at the first difference. The Johansen cointegration
technique supports data that is stationary at first difference I(1) (Brooks, 2008). Previous
studies used Johansen to estimate the relationship between monetary policy and house
prices (Carbo-Valverde and Rodríguez-Fern�andez, 2011; McQuinn and O’Reilly, 2006; Molin,
2020; Okey, 2023). Despite the sensitivity of the Johansen cointegration estimates to the
number of lags used, the model has gained momentum, and it has been widely used in
various fields of studies in economics. To make sure that the model used does not suffer
from spurious results, the variables used were stationary at the first difference using the
augmented Dickey–Fuller test and the Phillips–Perron test and different lag length criteria
such as the LR – sequential modified LR test statistic; FPE – final prediction error; AIC –
Akaike information criterion; SC – Schwarz information criterion were used to determine to
desirable lag length.

According to Hjalmarsson and Österholm (2010) and Johansen (1991, 2004), VAR-based
cointegration tests are performed using an estimated VAR object. The VAR object of order p
is as depicted in equation (4):
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yt ¼ A1yt�1 þ . . .þ Apyt�p þ bxt þ «t

Where yt is a k vector of non-stationary I(1) variables, xt is a d-vector of deterministic
variables and «t is a vector of innovations. The equation can be further estimated as shown
on equation (5):

Dyt ¼
Y

yt�1 þ
X

Ci Dyt�1 þ bxt þ «t

where

Y
¼

Xp
i¼1

Ai � 1

and

Ci ¼ �
Xp
j¼iþ1

Aj

Click or tap here to enter text. Johansen (1991) asserted that if the coefficient matrix has
reduced rank, r< k, then there existK x rmatrices a and b each with rank r such that

Q ¼
ab0 and b0yt is I(0). r is the number of cointegrating relations, and each column of b is the
cointegrating vector, where a is the adjustment parameters in the VEC model. Johansen’s
method then estimate

Q
of matrix from an unrestricted VAR and to test whether the

restrictions implied by the reduced rank of
Q

can be rejected. According to Kapingura and
Alagidede (2016), assuming that Xt is the n� 1 vector of variables, the intra-impulse
transmission process to be captured by the study, where Xt is the number of explanatory
variables in the model can be defined as shown in equation (6):

BXt ¼ mþ UXt�1 þ et

where B is the matrix of variable coefficients. Xt is the number of explanatory variables� 1
vector of observations at time t of the variables. m is the vector of constants, C is a matrix
polynomial of appropriate dimension and et is a diagonal matrix of structural innovations
with zero means and constant variance. The regression model that was estimated is defined
as shown in equation (7):

HPIt ¼ b0 þ b1 IRt þ b2M3t þ b3LOGHMLt þ b4GDPt þ b5LOGCPIt þ b6LOGEXCHt

þ b7ITFþ êt

where HPIt is for house price index; IRt is for interest rates; LOGHMLt is for housing
mortgage loans; LOGCPIt is for consumer price index; GDPt is for gross domestic product;
LOGEXCHt is for real effective exchange; ITF is a dummy variable for policy shift to
inflation targeting framework from 2001 to 2021; êt is for the error term and the b0 is the
constant andb1 to b7 are the coefficients. whereHPIt. The data is described in Table 1.

The trace and eigenvalue test have confirmed the existence of cointegration equation(s).
The vector error correction mechanism established the long-run relationship and short-term
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dynamics between house prices and the explanatory variables under consideration. After
estimating the vector error correction model, the study further estimated the Granger
causality test between the residential property prices and explanatory variables to
determine the direction of causality between variables. These estimations seek to answer the
questions of the effects of monetary policy on residential property prices.

Results of the study
The study estimated the descriptive statistics and correlation analysis and tested the
stationarity of variables using the augmented Dickey–Fuller test and the Phillips–Perron
test. The study further determined the lag length using different lag length criteria such as
the LR – sequential modified LR test statistic, FPE, AIC, SIC and HQ – Hannan-Quinn
information criterion. After the lag length was established, the study determined whether a
long-run relationship existed using the trace and maximum eigenvalue tests. The trace test
and the maximum eigenvalue test rejected the null hypothesis of no integration, the vector
error correction model and the Granger causality test was further estimated. Lastly, the
variance decomposition established how the shock of each explanatory variable influences
residential property prices.

Descriptive statistics
Descriptive statistics are essential to econometric analysis as they give a foundational
understanding of the data for more sophisticated statistical analyses such as regressions
and other conclusions (Brooks, 2008). When data is described effectively, it enables the
study to demonstrate the nature of the data, whether it has outliers, skewness, kurtosis,

Table 1.
Data sources

Variable Symbol Description Source

Residential
property prices

HPI Real residential property prices for
South Africa, Index 2010¼ 100,
quarterly, not seasonally adjusted from
1980Q1 to 2022Q4

Federal Reserve Economic
Data
https://fred.stlouisfed.org

Gross domestic
product

GDP Leading indicators OECD: Reference
series: gross domestic product (GDP):
normalized for South Africa, index,
quarterly, seasonally adjusted from
1980Q1 to 2022Q4

Federal Reserve Economic
Data
https://fred.stlouisfed.org

Money supply M3 Monetary aggregates/money supply:
M3 from 1980 to 2022

South African Reserve Bank
https://www.resbank.co.za/

Housing
mortgage loans

HML New mortgage loans and re-advances
granted for residential dwellings and
flats from 1980 to 2022

South African Reserve Bank
https://www.resbank.co.za/

Consumer price
index

CPI Consumer price index: all items: total
for South Africa, index 2015¼ 100,
quarterly, not seasonally adjusted

Federal Reserve Economic
Data
https://fred.stlouisfed.org

Exchange rate EXCH Nominal effective exchange rate
normalized for South Africa, index,
quarterly, seasonally adjusted from
1980Q1 to 2022Q4

Federal Reserve Economic
Data
https://fred.stlouisfed.org

Inflation targeting
framework

Dummy variable: 0 – from 1980 to 2000
and 1 from 2001 to 2022

Own computation

Source:Authors’ own creation
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distribution, and other measures of central tendencies. The descriptive statistics obtained as
depicted in Table 2.

The descriptive statistics have shown that house prices, money supply and interest rates
are highly volatile since the wide range between the minimum and maximum values
associated with high standard deviation exceeds the recommended parameter that ranges
between –2 and 2. The variables are within the skewness of –3 and 3, indicating that the
data is not highly skewed. Byrne (2010) argued that data is standard if skewness is between
–2 to þ2 and kurtosis is between –7 and þ7. The descriptive statistics have demonstrated
that all the variables are within Byrne’s (2010) range except for gross domestic product, with
a kurtosis value exceeding þ7. However, it is argued that a lower standard deviation
accompanies a higher kurtosis. The kurtosis value might be of limited use.

Correlation analysis
The study performed the Pearson correlational analysis to establish the relationship between
residential property prices and explanatory variables. The Pearson correlation is crucial as it
predicts the relationship between dependent and explanatory variables before estimating the
regression model. Correlational analysis can further be used to check for multicollinearity. If
the relationship between two explanatory variables is high, above 0.8, it implies that the
variables included in the regression model are likely to suffer from multicollinearity. The
results obtained after testing the relationship between variables are displayed in Table 3.

The results show a positive relationship between the gross domestic product and the
house price index. An increase in output, all things being equal, is associated with increased
residential property prices. The study has shown a negative relationship between interest
rates and house prices. All things being equal, a rise in interest rates will reduce house
prices. Low interest rates increase the demand for housing mortgage loan resulting in an
increase in prices. Correlational analysis has further shown that implementing the
inflationary targeting framework in 2000 increased the residential property prices. The
inflationary targeting framework uses monetary policy instruments to keep the consumer
price index from 3% to 6%. The analysis elaborated that consumer price inflation is
associated with a positive impact on residential property prices. Exchange rate appreciation
is negatively associated with high house prices. There is a positive association between
house mortgage loans and house prices. Lastly, an increase in money supply (M3) is
negatively correlated with house prices. The relationship will be further ascertained using
the vector error correction model. The analysis has further noted that some of the
explanatory variables are highly colinear, and including such variables enables the model to
suffer the problem of multicollinearity. However, the existence of multicollinearity doesn’t
not affect the unbiasness of coefficients.

Unit root test
Unit root tests that can be used to check for the stationarity of data include the Augmented
Dickey-Fuller (ADF) test, Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) test, and
Phillips-Perron (PP) test (Ahmad et al., 2023). The ADF test is the most widely used in
applied econometrics for identifying the presence of unit roots. This technique enables
examining slightly more complex time series processes than the original theory’s simple
random walk models, which are a suitable description of the underlying data generation
process (Gianfreda et al., 2023). Stationarity testing is necessary to avoid spurious
regressions and to assist in choosing the best estimation procedures for the research. There
Augmented Dick Fuller Test and the Phillips Perron were used to check for data
stationarity. The outcomes are shown in Table 4 and 5.
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The results obtained after testing the unit root at levels shows that the variables are not
stationary. The level of stationarity is inconsistent as one variable can be stationary at
intercept and non-stationary at trend and intercept and none. Since the variables are not
stationary at levels, the study further tested for stationarity at 1st Difference to conclude the
stationarity of variables. The results for 1st Difference are shown in Table 5.

After checking for stationarity at 1st difference, all the variables were stationary. All the
variables were stationary at a 1% significance level except for Consumer Price Index
(LOGCPI), which was significant at 5%. The Johansen cointegration can establish long-run
estimation if the variables are significant at the same level and 1st Difference. Testing for
stationary is important since correlation may persist in a non-stationary series, leading to
spurious regressions (Bilgili, 1998). The macroeconomic theory assumes that there should be
a stable long-run relationship among variables, implying that variables cannot move too far

Table 3.
Correlation analysis

Correlational analysis
HPIII GDP INCPI INEXCH INHML IR ITF M3

HPIII 1 0.023764 0.467158 –0.292702 0.551404 –0.148566 0.746033 –0.277912
GDP 0.0237 1 –0.226656 0.157947 –0.232381 0.213668 –0.144852 0.330178
INCPI 0.4671 –0.226656 1 –0.784672 0.966754 0.274260 0.811653 –0.555031
INEXCH –0.2927 0.157947 –0.784672 1 –0.730751 –0.103547 –0.670620 0.399409
INHML 0.5514 –0.232381 0.966754 –0.730751 1 0.210152 0.865988 –0.437769
IR –0.1485 0.213668 0.274260 –0.103547 0.210152 1 –0.027486 –0.051343
ITF 0.7460 –0.144852 0.811653 –0.670620 0.865988 –0.027486 1 –0.375938
M3 –0.2779 0.330178 –0.555031 0.399409 –0.437769 –0.051343 –0.375938 1

Notes: The table shows the Pearson correlation of the house price index (HPI), gross domestic product
index (LOGGDP), interest rates (IR), inflation targeting framework (ITF), consumer price index (LOGCPI),
exchange rate (LOGEXCH), housing mortgage loans (LOGHML) and money supply (M3) using quarterly
data from 1980Q1 to 2022Q4
Source:Authors’ own creation

Table 4.
Unit root test for

stationarity at levels

Variable

Levels
Augmented Dickey–Fuller test Phillips–Perron test

Intercept Trend and intercept None Intercept Trend and intercept None

HPI –1.673751 –2.305142 –0.268037 –1.275769 –1.712557 0.122452
LOGGDP –4.574718*** –4.694863*** –0.109497 –4.745462*** –4.876664*** –0.106338
ITF –1.000000 –1.993940 0.000000 –1.000000 –2.026102 0.000000
LOGCPI –5.632881*** –2.777684 1.689341 –7.764103*** –2.657212 4.712376
LOGEXCH –3.240371** –4.460348*** –0.604007 –2.121041 –2.806941 –0.672606
LOGHML –1.582806 –2.149918 1.661918 –0.946978 –1.457627 2.235514
LOGM3 –3.220032** –3.982510** –0.880859 –2.782790* –3.339640** –0.921269

Notes: The table reports the unit root tests using the augmented Dickey–Fuller test (ADF) and the
Phillips–Perron (PP) test at levels. House price index (HPI), gross domestic product index (LOGGDP),
interest rates (IR), inflation targeting framework (ITF), consumer price index (LOGCPI), exchange rate
(LOGEXCH), housing mortgage loans (LOGHML) and money supply (M3) were tested at intercept, trend
and intercept and none using automatic selection based on the SIC for ADF and Bartlett Kernel for the PP.
The results show the test statistic and its level of significance: *** (0.01 level of significance), ** (0.05 level
of significance) and *(0.1 level of significance)
Source:Authors’ own creation
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from each other. If individual time series are not stationary, they can wander too far from
each other, and results become unreliable (Sørensen, 2020).

Lag length determination
The selection of the lag order is an essential component of empirical research based on the
vector autoregressive (VAR) model, as all inferences in the VARmodel are predicated on the
correct model specification (Brooks, 2008; Kapingura and Alagidede, 2016; Liu and Zhang,
2013; Molin, 2020). When executing the Johannsen cointegration test, selecting the
appropriate lag length is crucial. Several studies have demonstrated the importance of lag
length determination by showing that impulse response functions and variance
decompositions generated from estimated VARs are incoherent when the predicted VAR’s
lag length differs from the actual lag length (Enrique Guti�errez, 2007; Inoue and Kilian, 2002;
Ozcicek and McMillin, 1999). Since underfitting the lag length typically leads to
autocorrelated errors, adopting a greater order lag length than the actual lag length causes
overfitting, which raises the mean-square forecast errors of the VAR. The correct lag length
needs to be used. The criteria for determining the number of lags are the LR – Sequential
modified LR test statistic, FPE – Final prediction error, AIC – Akaike information criterion,
SC – Schwarz information criterion and HQ. According to Khim-Sen Liew et al. (2004), in the
case of small samples, AIC and FPE outperform the other study criteria in a way that
minimizes the likelihood of underestimation while maximizing the likelihood of recovering
the proper lag length. The results of the lag length determination are displayed in Table 6.

The sequential modified LR test statistic, FPE and AIC have identified six lags to
establish the Johansen cointegration and perform the vector error correction.

Cointegrating equations
The trace test and the maximum eigenvalue test were used to establish whether the long-run
relationship exists between monetary policy and house prices. The results obtained are in
Table 7.

Table 5.
Unit root test for
stationarity at the
first difference

Variable

First difference
Augmented Dickey–Fuller test Phillips–Perron test

Intercept
Trend and
intercept None Intercept

Trend and
intercept None

HPI –4.325736*** –4.318129*** –4.335000*** –4.325736*** –4.318129*** –4.335000***
LOGGDP –12.87395*** –12.83426*** –12.91205*** –14.03005*** –13.97020*** –14.07298***
ITF –12.92285*** –12.88365*** –12.88410*** –12.92285*** –12.88364*** –12.88410***
LOGCPI –3.215659** –7.490735*** –1.954071** –5.169329*** –7.737622*** –2.511038**
LOGEXCH –4.723587*** –4.737865*** –4.706713*** –4.655871*** –4.651986*** –4.649619***
LOGHML –5.294745*** –5.340937*** –4.888225*** –5.313637*** –5.246311*** –4.942099***
LOGM3 –7.962652*** –7.943128*** –7.980688*** –7.719405*** –7.777157*** –7.817764***

Notes: The table reports the unit root tests using the augmented Dickey–Fuller test (ADF) and the
Phillips–Perron test (PP) at the first difference. House price index (HPI), gross domestic product index
(LOGGDP), interest rates (IR), inflation targeting framework (ITF), consumer price index (LOGCPI),
exchange rate (LOGEXCH), housing mortgage loans (LOGHML) and money supply (M3) were tested at
intercept, trend and intercept and none using automatic selection based on the SIC for ADF and Bartlett
Kernel for the PP. The results show the test statistic and its level of significance: *** (0.01 level of
significance), ** (0.05 level of significance) and *(0.1 level of significance)
Source:Authors’ own creation
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The study has found eight cointegration results based on the trace statistic and five
cointegrations based on the maximum eigenvalue test. The results reject the null hypothesis
that no cointegration exists and conclude that long-run relationships exist between
residential property prices and the variables under study. The study has concluded that
long-run relationships exist and further estimated the vector error correction model.

Error correctional model
The study estimated the vector error correction model to establish short- and long-term
relationships between residential property prices and selected macroeconomic factors. The
results obtained from the estimation are shown in Table 8. The estimates showed a positive
long-run relationship between the growth of the output and house prices. As the economy
grows, so does growth in income because there will be more economic activities. Income is
one of the main contributing factors to housing affordability. With constrained income,
households cannot afford housing mortgages and improve their savings habits (Squires and
Webber, 2019; Tita and Opperman, 2021; Voith and Wachter, 2009). However, employment
opportunities and income rise as the economy grows, increasing affordability. As
affordability increases, the demand for residential properties rises, so does the house prices.
The study has further noted a significant long-run negative relationship between interest
rates and residential property prices. Interest rates determine mortgage servicing costs; the
cost of acquiring a housing mortgage rises as interest rates rise (Dieckelmann et al., 2023;
Jord�a et al., 2015). Increasing the cost of servicing mortgages reduces the demand for
residential properties and hence prices (Chanda, 2021; McQuinn and O’Reilly, 2006; Shi et al.,
2014; Sutton et al., 2017; Trimbath and Montoya, 2005). The study has found a negative
relationship between the consumer price index and residential property prices. As prices of
goods and services increase, residential properties’ prices fall. From an income point of view,
as prices of goods and services rise, the purchasing power of income declines, and
households need more income to meet their day-to-day consumption levels. This implies that
the level of savings will decline, given the income constraints. The decline in savings
reduces the demand for assets, hence the price of residential properties.

The study has found a positive relationship between housing mortgage loans and
residential properties. The study posits that residential property prices will increase as the
demand for housing mortgage finance increases. Mortgage finance is one of the primary

Table 6.
Lag length

determination

Lag length determination
Lag LogL LR FPE AIC SC HQ

0 –1,866.019 NA 1.780187 23.27973 23.43285 23.34190
1 556.4557 4574.113 3.37e–13 –6.018084 –4.640064 –5.458552
2 888.4049 593.7973 1.21e–14 –9.346645 –6.743720* –8.289752*
3 916.2155 46.98435 1.93e–14 –8.897087 –5.069256 –7.342832
4 957.6255 65.84445 2.62e–14 –8.616466 –3.563728 –6.564849
5 1,066.403 162.1525 1.57e–14 –9.172705 –2.895062 –6.623727
6 1,211.748 202.2195* 6.12e–15* –10.18321* –2.680656 –7.136866
7 1,261.610 64.41811 8.04e–15 –10.00758 –1.280124 –6.463878
8 1,321.540 71.46918 9.67e–15 –9.957019 –0.004657 –5.915956

Notes: The table shows various criteria used to determine the appropriate lag length; *indicates the
number of lags determined by each criterion at the 5% level. The criteria used are LR – sequential modified
LR test statistic; FPE; AIC; SIC; and HQ. These criteria were determined using data from 1980Q1 to 2022Q4
Source:Authors’ own creation
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sources of financing the acquisition of residential properties in South Africa. An increase in
access to credit increases the demand for properties, and when demand increases, so do the
prices holding the supply of residential properties constant (Favara and Imbs, 2015;
Koblyakova et al., 2021). The study has further shown that an appreciation in the rand’s
value negatively impacts residential property prices. Given that the appreciation of a
currency makes domestic assets and commodities more expensive in the eyes of the
international community, foreign investors are likely to reduce their demand for properties
in South Africa. On another note, an appreciating exchange rate strengthens the value of
local currency in relation to other currencies (Adu et al., 2019; Sumer and Özorhon, 2020).
Finally, the study found that the inflation targeting framework, implemented in 2001,
significantly reduced residential property prices. The inflation targeting framework uses
interest rates and other monetary policy tools to control the general price level of goods and
services in South Africa.

The short-run results have shown that interest rates, consumer price index, the inflation
targeting framework, exchange rate, money supply, gross domestic product adjust to their
long-run equilibrium at an average speed of 0.01% when they are in disequilibrium. The
study has further noted that house prices and housing mortgage loans take longer to return
to equilibrium when they are in disequilibrium. To explore more on the short-run
relationships, the vector error Granger causality was estimated. The estimated coefficients
are unbiased as the model was free from serial correlation and the model was
homoscedastic. Using the VEC residual heteroskedasticity tests (levels and squares), the chi-
square estimate was 3,444.230, with a probability value of (0.0535); therefore, we fail to reject
the null hypothesis of constant variance. The VEC residual serial correlation LM test was
used to test for serial correlation. The results demonstrated that the model residuals are not
correlated with the error term on all the lags, thus failing to reject the null hypothesis of no
serial correlation.

Vector error Granger causality estimates
The study further estimated the vector error Granger causality test to explore the short-run
dynamics. The results obtained are shown in Table 9.

The study has revealed that exchange rate Granger cause residential property prices and
other variables such as inflation targeting, economic growth, consumer price index, money

Table 9.
The vector error
Granger causality
test

Dependent variable: D(HPI)
Variables Chi-sq df Prob.

D(GDP) 1.244120 6 0.9746
D(INCPI) 6.764847 6 0.3431
D(INEXCH) 19.47462 6 0.0034
D(INHML) 2.334425 6 0.8865
D(IR) 6.979894 6 0.3227
D(ITF) 2.787670 6 0.8350
D(M3) 9.901518 6 0.1289
All 50.93986 42 0.1622

Notes: The table reports the direction of causality between house price index (HPI) and gross domestic
product index (LOGGDP), interest rates (IR), inflation targeting framework (ITF), consumer price index
(LOGCPI), exchange rate (LOGEXCH), housing mortgage loans (LOGHML) and money supply (M3).
Source:Authors’ own creation
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supply and interest rates do not Granger cause residential property prices. Jointly, the
variables do not Granger cause residential property prices. Therefore, the study postulates
that in the short run, changes in exchange rate significantly affect residential properties.

Variance decomposition
To examine the relative effect of mortgage finance, economic growth, interest rates, general
price level and money supply on house prices, ten periods of variance decomposition have
been estimated. The results are shown in Table 10.

The model depicts that a shock in the exchange rate, inflation targeting framework,
money supply, consumer price index, housing mortgage loans, gross domestic product and
interest rates influence residential property prices. Among these shocks, exchange rate
shock has the most significant impact, whereas interest rates has the most negligible impact
on economic growth.

Discussion of results
The effect of monetary policy factors on residential has been documented in the literature
under different circumstances, and there is overwhelming evidence that the prevailing
monetary policy environment influences the fluctuations in residential property prices. First,
the hypothesis on whether interest rates influence house prices has been tested across
economies, and the results supported a significant relationship in the short and long run.
Findings from the study have noted that interest rates significantly influence residential
property prices in South Africa. The result from the study concurs with existing literature
which posited that interest rates have a significant impact on house prices (Dieckelmann
et al., 2023; Jord�a et al., 2015; McQuinn and O’Reilly, 2006; Shi et al., 2014; Sutton et al., 2017;
Trimbath and Montoya, 2005). Based on the findings by Dieckelmann et al. (2023), non-
linearities in the residential property price reaction to interest rate fluctuations are
significant in a low-interest rate environment, and residential property prices might
experience downward pressure that is three to eight times more than what other studies
predict if real interest rates rise from their current ultra-low levels.

Table 10.
Variance

decomposition

Variance decomposition
Period SE HPIII GDP INCPI INEXCH INHML IR ITF M3

1 1.262611 100.0000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
2 2.377385 99.19836 0.057800 0.001014 0.039579 0.042733 1.76E-05 0.437080 0.223413
3 3.423270 95.27330 0.482561 0.221901 0.667067 0.208559 0.013315 1.692256 1.441044
4 4.574731 87.69488 0.707264 0.727476 3.111315 0.698265 0.008594 3.547015 3.505192
5 5.845593 78.68133 0.905531 1.275076 7.363900 1.033391 0.033002 5.282958 5.424814
6 7.184359 70.30407 1.114839 1.829194 12.09987 1.284542 0.176675 6.645963 6.544847
7 8.586319 63.30225 1.287126 2.039758 16.75415 1.566119 0.321057 7.529996 7.199547
8 10.05694 58.29157 1.397130 2.192211 20.68124 1.821940 0.416158 8.070514 7.129232
9 11.53373 54.70070 1.438517 2.468754 23.60780 2.086137 0.453622 8.584979 6.659492

Notes: The table reports variance decompositions for the house price index (HPI) to gross domestic
product index (LOGGDP), interest rates (IR), inflation targeting framework (ITF), consumer price index
(LOGCPI), exchange rate (LOGEXCH), housing mortgage loans (LOGHML) and money supply (M3) on ten
periods using data from 1980Q1 to 2022Q4
Source:Authors’ own creation
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The findings by Dieckelmann et al. (2023) posit an increase of real interest rates by that 0.1
percentage points could lead to downward pressure on residential property prices in the
range of –2.4% and –1.2%, which is about four- to eight-fold the magnitude the literature
would predict. The study supports these findings as a negative relationship between
residential property prices and interest rates was established, and a unit increase in interest
rates was associated with a 2.4-unit decline in residential property prices. According to
Sutton et al. (2017), in the USA, data from the period from 1970 to the end of 1999 indicates
that a 100 basis-point decline in the nominal short-term rate was coupled with a
corresponding decline in the real short-term rate led to a three-year increase in residential
property price by 5% relative to the baseline, if data until the end of 2015 was considered,
more significant influence was noticed. Sutton et al. (2017) further noted that in advanced
and emerging markets economies, a 100 basis-point decline in domestic short-term interest
rates and a corresponding decline in real interest rates resulted in a three-year increase in
housing prices of up to 3.5% relative to the baseline. Therefore, both short-term policy rates
and long-term interest rates significantly influence residential property prices.

Findings on the relationship between mortgage finance and house prices remain mixed
and unexplained across economies. Different macro and micro-prudential regulations and
monetary policy regimes across economies have explained the mixed results. The study
established a positive, significant long-term relationship between residential mortgage loans
and house prices. Favara and Imbs (2015) supported the study findings, who concluded that
mortgage finance positively influenced residential property prices. Carbo-Valverde and
Rodríguez-Fern�andez (2011) concluded that mortgage loans positively influence house
prices. However, according to Favara and Imbs (2015), mortgage finance will significantly
impact residential property prices if the credit markets are deregulated. In 2000, the South
African government implemented the inflation targeting regime to target inflation between
3% and 6%. The study has demonstrated that implementing the inflation targeting
framework was associated with declining house prices. Therefore, using short-term interest
rates and other monetary policy instruments to target inflation significantly contributed to
the decline in house prices. Williams (2016) noted that implementing an inflation targeting
framework is likely to change the monetary policy transmission mechanism on
macroeconomic variables to the economy. The study also noted that residential property
prices significantly respond to economic growth. As the economy grows, individuals
experience increasing income, and income plays a significant role in housing affordability
(Chen, 2012; Grum and Govekar, 2016; Tita and Opperman, 2021). Increased affordability
increases the demand for housing, leading to an increase in house prices. According to
Muthee (2012), economic growth leads to an increase in the middle class of society. The
middle-class society pushes up the demand for housing, residential property prices increase.
Leung et al. (2020) concluded that the constant GDP growth rate was traced as one of the
causes of house price growth in Hong Kong. Economic growth significantly contributes to
the rising house prices in several economies across the globe.

The study has further noted that the exchange rate appreciation significantly reduces
house prices. Adu et al. (2019) also investigated the impact of exchange rate volatility in
Ghana and found that the appreciation exchange rate significantly influences residential
properties. The findings of Adu et al. (2019) were also in line with the study’s findings
regarding the consumer price index. The study found a negative relationship between
residential property prices and the consumer price index. During inflation, purchasing
power declines, affecting mortgage affordability and savings. The negative impact of
inflation savings and mortgage affordability reduces the demand for mortgage finance, one
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of the primary sources of financing residential properties in South Africa, negatively
affecting the demand for properties.

Conclusion
This study used quarterly data from 1980Q1 to 2022Q4 to estimate the effects of consumer
price index, exchange rates, money supply, interest rates, housing mortgage loans, economic
and the inflation targeting framework on residential property prices. The study used the
Johansen cointegration and the Granger causality test to establish long-run estimates and
short-run dynamics. In the long run, the studies concluded a significant positive long-run
relationship between economic growth and mortgage finance with residential property
prices. Furthermore, increases in general price level, local currency appreciation and interest
rates have a significant negative relationship with residential property prices. The study has
further established that the implementation of the inflation targeting in the year 2000 by the
South Africa Reserve Bank is associated with a decline in residential property prices in
South Africa. In the short run, only exchange rate significantly Granger causes residential
property prices. The study concludes that monetary policy changes significantly influence
residential property prices in South Africa. The study recommends that policymakers
continue to pursue macro and micro-prudential supervision and enforce the inflation
targeting framework as it prevents housing market booms that negatively affect
affordability andmay later bust.
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