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1.



Introduction Many economies experienced housing boom in the post-global financial crisis



(post-GFC) period. Some prime examples are the real estate markets in London, Vancouver, Sydney, and Hong Kong. The surge in housing prices has attracted the attention and created concerns among academics, market participants, and policymakers on the overheating risks in the housing market.



As such, many economies, particularly those in Asia including



Singapore and Hong Kong, have introduced macro-prudential measures to safeguard banking stability against risks stemming from the housing market. As boom-bust cycles in housing prices would pose risks not only to financial stability but also to price stability of an economy, it is important to have a good grasp of housing price dynamics to facilitate pre-emptive policymaking. In this paper, we focus on the drivers of Hong Kong’s housing price dynamics. The case of Hong Kong is of particular interest due to the city’s free market economy and full capital account convertibility. Many studies have analyzed Hong Kong’s property market, in light of its salient features and importance to the economy (e.g. Leung and Tang (2015a), Chang et al. (2013), Hui et al. (2010)).1 Nevertheless, most of these studies focus either on the transmission of financial market fluctuations to the housing market, or on the micro features using transaction-level data. This paper aims to fill the void by focusing on the macro drivers of housing prices. It is common to analyse housing price dynamics using the error correction framework (e.g. Malpezzi (1999), Capozza et al. (2004), Leung (2014), Beenstock and Felsenstein (2010)).2 In the case of Hong Kong, several studies (e.g. Leung et al. (2008), Craig and Hua (2011), and Chung (2012)) have estimated error correction models (ECM) 1



Leung and Tang (2015a) find that the initial public offerings of Chinese firms in the Hong Kong stock market and Hong Kong’s housing market can improve the prediction of each other, pointing to the role of market sentiment as the driving force. Chang et al. (2013)’s regime-switching models indicate that unexpected shock of US stock returns had the most significant effect on HK asset returns and GDP. Hui et al. (2010) use a hierarchical Bayesian approach to value Hong Kong’s residential properties with reference to its micro features, and find that their model can outperform other valuation methods that are based on average price-per-squarefeet or expert assessments. 2 Malpezzi (1999) proposes an ECM featuring housing price-to-income ratio and finds that the model can match the state-level of US data well. Capozza et al. (2004) proposes an ECM featuring some long-run equilibrium housing prices and find support for their model from US data. Leung (2014) builds a DSGE model that can produce reduced-form dynamics consistent with the ECMs proposed by Malpezzi (1999) and Capozza et al. (2004). Beenstock and Felsenstein (2010) introduce the spatial element into ECM of regional housing prices in Israel. 2



with a focus on the long-run determinants of housing prices, such as demographics, housing supply and other fundamental variables. While useful in analyzing housing valuation, the literature has paid little attention in revealing the short-run drivers of housing prices. This paper adds to the previous studies by identifying the role of different factors in affecting housing prices in the short run. We use a Bayesian Vector Autoregression (BVAR) model with sign restrictions to study the Hong Kong housing market. The approach we take is similar to that in Towbin and Weber (2015), and we modify the model specifications to suit the case of Hong Kong. We find that among the shocks that we have identified, bank lending shock and housing supply shock were the main drivers of the short-run housing price dynamics in our sample period between 1996 and 2016. Low mortgage rate was also another key factor that led to the significant increase in housing prices after the GFC. The rest of the paper is organized as follows. Section two discusses Hong Kong’s housing market development since the Asian financial crisis. Section three presents the BVAR model and discusses the sign restrictions for shock identification.



Section four



presents the empirical results. Section five concludes and discusses policy implications. 2.



Hong Kong’s Housing Market Development After a downturn between the Asian financial crisis in 1998 and the SARS outbreak



in 2003, Hong Kong’s housing market has been on a long rally for more than twelve years. Hong Kong’s housing prices have increased nearly four-fold between its trough in 2003 and its peak in 2015, despite occasional declines (Figure 1). Several factors are likely to have contributed to the robust growth of housing prices in Hong Kong. On the demand side, the solid growth in household income over the past decade and the steady growth in the number of household have continued to drive housing need (Figures 2 and 3).
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Figure 1: Housing price index and major market events Index (1999=100) 400 + Introduction of Macro-prudential measures by HKMA Oct 2009: 1st round Aug 2010: 2nd round Nov 2010: 3rd round Jun 2011: 4th round Sep 2012: 5th round Feb 2013: 6th round Feb 2015: 7th round
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Sources: Rating and Valuation Department of Hong Kong (R&VD) and Hong Kong Monetary Authority (HKMA).



Figure 2: Housing price index and median household income Index (1999=100) 350
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Figure 3: Housing price index and number of households
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Sources: Census and Statistics Department of Hong Kong (C&SD), R&VD, and authors’ estimates.



Under the Linked Exchange Rate System (LERS), the movement of Hong Kong dollar interest rates hinges on the US monetary policy. The ultra-low US policy rates since late 2008 have driven Hong Kong mortgage rates to historical low levels, stimulating investors to search for yields (Figure 4). As such, the rent-price ratio, which represents the return on housing, has also declined to the lowest level in recent years (Figure 5). The Hong
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Kong Government has introduced several demand-management measures since 2010 to curb short-term investment activities. Confirmor transactions and flipping-trade have declined to low levels since then. Tight housing supply is expected to be another key driver of the uptrend in housing prices, and changes in the expected housing supply could affect short-run housing price dynamics. Back in 2002 when housing prices had fallen by more than half since its peak in 1997, the Government once suspended regular land sales in 2003. In the subsequent years, housing commencement and new housing completion declined to low levels (Figure 6). Even though the Government resumed regular land sales in 2010, housing supply was still tight until more recently, due to the time lag between housing commencement and completion. Together with the pent-up housing demand and the low-interest rate environment after the GFC, a housing demand-supply imbalance emerged, though the gap had narrowed gradually. Meanwhile, housing vacancy rate fell in tandem with the decline in housing supply, and such trend is also seen in the housing stock per household living in private housing (Figure 7). Figure 4: Housing price index and average mortgage rate Index (1999=100) 350
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Figure 6: Land supply and housing commencement



Figure 7: Vacancy rate and housing stock per household living in private housing
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Since the GFC in 2008, the banking sector has faced ample global liquidity due to the unconventional monetary easing in major advanced economies. To maintain banking stability and enhance banks' risk management, the Hong Kong Monetary Authority (HKMA) has introduced seven rounds of macro-prudential measures on new mortgages since 2009. In particular, the maximum loan-to-value (LTV) ratio was lowered according to the value of the houses and applicants’ financial conditions.



While the amount of new mortgage loans



approved have not dropped much due to the increase in housing prices since 2009 (Figure 8), the number of mortgage loan applications have declined quite visibly, and the average LTV ratio had decreased from about 64% before the macro-prudential measures to around 50% in the second quarter of 2016 (Figure 9). The debt servicing ratio, which measures the monthly debt repayment of the borrower as a percentage of monthly income, also fell from 40% in 2010 to 34%. On the effectiveness of macro-prudential measures, Wong et al. (2016) suggest there is a state-dependent effect in deploying LTV policy for dampening credit growth, as the LTV policy is expected to be more effective in the case of excess credit demand when credit supply is binding, and is less effective in the case of excess credit supply. The authors then showed that banks indeed saw excess credit demand than excess credit supply after the first introduction of LTV policy in October 2009 up to the end of sample period in 2012. As such, the macro-prudential measures have been effectively transmitted to the market and have strengthened the resilience of banks by reducing the leverage of mortgage borrowers.
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Meanwhile, the performance of Hong Kong’s property market is widely believed to be influenced by market sentiment, given Hong Kong’s status as an international financial centre with free capital mobility. As stock market returns often reflect asset market sentiment, one can see that sharp falls in housing prices were often associated with plunges in the stock market (Figure 10). Figure 8: Loan-to-value ratio and the amount of new mortgage loans approved HKD bn



Figure 9: Loan-to-value ratio and the number of mortgage applications
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Figure 10: Housing price index and the Hang Seng Index Index (1999=100) 600
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Sources: R&VD and Hong Kong Exchanges and Clearing Limited (HKEx).



Relating the stylized facts to the real estate literature, Leung et al. (2002) use transaction-level data between 1991 and 1998 and show that there was a strong, positive correlation between real housing price and transaction volume in Hong Kong. There are two competing theories to explain such a strong correlation which is also observed in other
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housing markets such as the US market. Stein (1995) suggests the downpayment effect, in which a rise in housing price increases the wealth of homeowners and relaxes the downpayment constraint for buying new homes. This in turn increases trading volume. Alternatively, in Berkovec and Goodman (1996), a negative housing demand shock reduces the number of transactions, and in a search and matching environment sellers would have the incentive to speed up the selling process by reducing their selling prices. Hence, transaction volume and housing prices have strong positive correlation. To give us a sense as to whether the positive correlation between housing prices and transaction volume in Hong Kong continues to hold, we compute in Table 1 the correlations using frequency-filtered aggregate housing price and transaction volume data at the business cycle frequency between 2000 and 2016. The correlations are significant for the pre-GFC period. For the full sample period which includes the post-GFC period, the correlations remain significant, but the effect appears to have weakened. This suggests that the existing theories of price-transaction volume correlation may not have very well captured Hong Kong housing market as circumstances evolve over time.



As such, we need an



empirical model which considers multiple underlying factors or shocks to explain Hong Kong’s housing price dynamics in the short run, as well as including a time-varying component to capture structural changes. Table 1: Correlation between housing price and transaction Periods Sample before GFC (Jan 2000-Sep 2008) Full sample (Jan 2000-Jun 2016)



Correlation between real housing price and transactions in Baxter-King Filter Christiano-Fitzgerald Filter 0.7013 0.5710 (8.7447) (7.0597) 0.5293 0.2168 (7.6146) (3.1092)



Note: t-statistics are in parenthesis. The two columns show the results based on the Baxter-King filtered data and the Christiano-Fitzgerald filtered data, respectively. The filtered data come from the raw data filtered by the respective methods with periodicities between six and thirty-two quarters.



3.



Empirical Model, Data and Identification of Shocks To examine the importance of various factors or shocks in affecting housing price



dynamics in Hong Kong, we estimate a Bayesian VAR (BVAR) model with sign restrictions.
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There are different approaches to study housing price dynamics, including the use of regimeswitching models (e.g. Chang el al. (2013)), models with time-varying coefficients (e.g. Guirguis et al. (2004)), and large-scale models with an extensive number of variables (e.g. Das et al. (2009) and Stadelmann (2010)).3 However, most of these studies focus either on the forecasting ability of the models, or from an asset pricing perspective. In contrast, the focus of this paper is to identify driving factors or shocks that can affect short-run housing price dynamics, using structural identification with theoretical underpinnings wherever plausible. The use of large-scale models may not be suitable for such purpose. Moreover, even though the above price-trading volume correlation analysis and the results in Leung et al. (2013) both suggest the possibility of a structural change in Hong Kong housing market after a financial crisis, the use of non-linear models such as regime-switching models would limit the number of variables to be included. While the use of time-varyingparameter VAR (TVP-VAR) may control for the structural change, it also suffers from criticism that the invariance of parameters cannot be rejected, such as the literature by Bernanke and Mihov (1998), Sims (2001) and Stock (2001). To circumvent this problem, we include a time-varying deterministic component into the BVAR model, following Clements and Hendry (1996). In our estimation, we consider the following BVAR model: 𝐲𝒕 = ∑𝐿𝑖=1 𝐀 𝒊 𝐲𝒕−𝒊 + 𝐞𝒕



with



𝐞𝑡 ~ 𝚴(𝟎, 𝚺) ∀ t = 1, …, T



(1)



where 𝒚𝒕 is a vector of explanatory variables at time t. L is the lag length and 𝐀 𝒊 denotes the coefficient matrix for the ith lag. 𝐞𝒕 is a reduced-form error term with variancecovariance decomposition 𝚺. The vector of explanatory variables is given by: 𝒚𝒕 = (Δ𝑃𝑡 𝐻𝑡 𝑉𝑡 𝑖𝑡 𝑀𝑡 Δ𝑌𝑡 𝑅𝑡 /𝑃𝑡 Δ𝑆𝑡 1)𝑇 .



(2)



3



Chang et al. (2013) compare a medium-size linear VAR with a small regime-switching VAR to study the relationship between US and Hong Kong’s financial variables with Hong Kong’s real GDP and asset returns, including housing returns. Guirguis et al. (2004) use a time-varying-parameter model to forecast US housing prices. Das et al. (2009) use small- and large-scale BVAR model and dynamic factor model to compare competing models’ forecasting abilities using South African data. Stadelmann (2010) uses Bayesian Model Averaging approach to select variables from a large variable set to select variables that can affect housing prices. 9



Δ𝑃𝑡 is the monthly growth of real housing prices as measured by the log difference of the housing price index of Hong Kong’s Rating and Valuation Department (R&VD), deflated by the underlying CCPI inflation rate. 𝐻𝑡 denotes housing commencement, which is the log of units of buildings commenced from the Buildings Department of Hong Kong. We take the 3-year moving average to reflect the timing of between housing commencement and completion.4 𝑉𝑡 denotes housing vacancy. Instead of using the R&VD vacancy data series which is available only in annual frequency, we proxy vacancy by the monthly housing stock per household living in private housing, given the close relationship between the two as shown in Figure 7. The data on housing stock is from the R&VD and the data on household living in private housing is from the General Household Survey data compiled by the Census and Statistics Department (C&SD) of Hong Kong. The real mortgage interest rate 𝑖𝑡 is the difference between HKMA’s internal estimate of the average mortgage rate and the inflation rate. 𝑀𝑡 is the log of value of new mortgage loans approved by banks in real terms. The data source of nominal mortgage rate and mortgage loans approved is the HKMA’s Residential Mortgage Survey. Δ𝑌𝑡 is the log difference of total household real income in Hong Kong, constructed using the data on median household income and the number of domestic household from the Census and Statistics Department, adjusted for inflation. 𝑅𝑡 /𝑃𝑡 is the rent-price ratio constructed using nominal housing rent and price data from the R&VD. Δ𝑆𝑡 is the monthly stock market return as measured by the log difference of the Hang Seng Index (HSI), adjusted for inflation. These variables in nominal terms have been graphed in Section 2. Finally, the unit vector captures the time-varying deterministic component, or the “noshock” path. The inclusion of housing commencement helps identify expected housing supply. Vacancy contains information that can help disentangle housing demand and supply, with an increase in housing supply increasing the vacancy rate, while an increase in housing demand would reduce it. Mortgage interest rate and mortgage approval by banks reflect bank lending condition on both price and quantity terms of bank loans. Total household income captures information on households’ budget constraint and housing needs. The inclusion of the rentprice ratio helps control for the long-run housing price dynamics given the expected cointegrating relationship between housing prices and rents. Finally, monthly stock return 4



Data on housing commencement only goes back to April 1995, which means that by taking 3-year moving average the series used for estimation would start only in April 1998. Since it takes about three years for housing commencement to completion, we use housing completion in the 3 years ahead to construct the data on 3-year moving average housing commencement for the months before April 1998. 10



captures information on financial market sentiment which affects the general housing market performance, particularly during turning points. The sample covers the period from January 1996 to June 2016. The BVAR is estimated with the Normal Wishart prior implemented using dummy observations, in which extra “data" are added to the sample in order to express prior beliefs about the parameters. We draw the posteriors using Gibbs sampling. The hyper-parameters are based on Bańbura et al. (2008). The hyper-parameter (λ) that governs the tightness of priors of the lag terms is set to 0.262 for a small-to-medium size BVAR model. The hyper-parameter (τ) that controls for the degree of shrinkage is 10 times λ. The hyper-parameter on the constant terms is normalized to 1. The model is estimated with a lag length of 3 months.5 Sign restrictions have been used to identify structural shocks following the work of Canova and De Nicolo (2002) and Uhlig (2005) and others in the literature. Comparing to parametric restrictions, sign restrictions could be less stringent (Lütkepohl and Netšunajev (2014)) and more appealing as variables are usually determined in a simultaneous manner (Fry and Pagan (2011)). In particular, Towbin and Weber (2015) applied sign restriction identification schemes to a BVAR model on US housing prices.



We modify the sign



restrictions in Towbin and Weber (2015) according to the selected variables in our model and the specific features of Hong Kong housing market. We estimate the model with 10,000 iterations and 5,000 burn-ins, in which we accept 5,000 models with impulse response functions being consistent with the specified sign restrictions for all shocks.6 We identify five shocks in our model, namely housing supply shock, housing demand shock, mortgage rate shock, market sentiment shock and bank lending shock. Table 2 summarises the corresponding sign restrictions, and all signs are restricted in the way that 5



Estimation using a lag length of 6 months or more does not alter the results significantly. That said, the sign restriction approach has received a number of criticisms. Kilian and Murphy (2012) and Lütkepohl and Netšunajev (2014) argue that sign restrictions do not identify shocks uniquely but allow a range of admissible shocks. Fisher et al. (2016) also note that sign restrictions may not be able to identify shocks as successfully as claimed. To address the issue, Kilian and Murphy (2012) suggest imposing additional bound on the impulse responses to narrow the range of admissible shocks, while Lütkepohl and Netšunajev (2014) use change in volatility to provide additional identifying information and check the validity of sign restrictions. As relevant empirical evidences are limited, we refrain from imposing any additional bound on the impulse response functions. Given the length of our sample period and the number of variables in our model, it would also be difficult to allow for Markov-switching in the error terms. On the other hand, Arias et al. (2014) criticize that the implementation of sign restrictions using the penalty function approach would introduce additional sign restrictions on variables that are seemingly unrestricted. Hence, they propose a new algorithm that can address such issue. We do not use the penalty function approach in this paper noting that there is no natural choice for such function. 6
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the initial responses of real housing prices to the respective shocks are positive. Also, we assume that shocks are instantaneous, except mortgage rate shock and bank lending shock, which would affect housing commencement for 3 periods, the same as the lag length of the BVAR model. The latter assumption is made because it is unlikely that a shock that is only instantaneous would affect housing commencement, and hence we extend the period under impact to make the assumption more realistic. Table 2: Shock identifications Housing price



Housing commencment



Vacancy



Mortgage rate



New mortgage loans approved



Household income



Housing supply (-)



+



-



-



Housing demand (+)



+



-



+



-



+



Mortgage rate (-)



+



Market sentiment (+)



+



-



-



+



+



Bank lending (+)



+



Rent-price ratio



HSI



Shocks:



+ +



-



-



+



+



A negative housing supply shock represents a reduction in the expected new housing units available due to an unexpected decline in housing commencement, and this would pose upward pressures on housing prices. Housing supply shock reflects changes in the primary market supply are largely due to changes in land supply, land regulations, as well as property developers’ business strategies (e.g. Leung and Tang (2015b)). As changes in mortgage interest rate and bank loan quantity could also affect property developers’ decisions on housing commencement, these factors are separately identified as mortgage rate shocks or bank lending shocks which we will discuss below. A negative housing supply shock would also drive down vacancy as it would shift the housing supply curve inward.7 There is also an associated drop in total household income stemming from the decline in residential investment in the primary market, much like the income approach and the expenditure approach which are mirror images of each other in national income accounting. A positive housing demand shock comes from an increase in household formation or income growth, either of which would raise total household income and push up housing 7



A negative housing supply shock could also affect secondary-market activities by changing homeowners’ willingness to sell as they would raise their offer prices in a search and matching environment. For instance, in a search-theoretic housing model (such as Wheaton (1990) and Head et al. (2014)), one can imagine that an increase in new housing supply can affect housing market tightness and the search intensity of home sellers in the secondary market. Since we do not include any variable that can directly capture buyers and sellers behaviour in the secondary market, we focus on the primary-market channel when interpreting the impact of a housing supply shock. 12



prices. We also assume that vacancy would decline as the shock would shift the housing demand curve outward. A positive demand shock would also raise the real mortgage rate due to increased mortgage loan demand. In this regard, even though movements of Hong Kong dollar short-term interest rates largely follow those of the US interest rates under the LERS, banks in Hong Kong could still determine the risk premium and interest rate spreads charged on their mortgage loans. To help distinguish a shock to housing demand from an easing in bank credit, we follow Towbin and Weber (2015) and assume that new mortgage loans approved would fall in response to a positive housing demand shock. A negative mortgage rate shock reduces the real mortgage rate and increases housing prices. A mortgage rate shock can arise from a change in either the US monetary policy, risk premium due to banks’ pricing of risks, or the term structure of interest rate. Lower mortgage rate would increase housing demand and thus boost housing prices, and one can think of this as a movement along a downward-sloping housing demand curve. Although we assume housing commencement to be largely affected by land supply and policies, a lower mortgage rate, which could reflect lower interest rates in general, would reduce property developers’ costs of borrowing and hence increase housing commencement. The increase in both housing demand and supply means that the impact of such shock on vacancy is indeterminate and depends on the relative sensitivities to the mortgage rate. We also restrict a decline in the mortgage rate to be associated with a decrease in new mortgage loans approved in order to disentangle a mortgage rate shock from a bank lending shock. Meanwhile, the performance of Hong Kong’s property market is widely believed to be influenced by market sentiment, given Hong Kong’s status as an international financial centre with free capital mobility. Leung and Tang (2015a)’s analysis of Hong Kong’s IPO activities and housing market also point to the role of market sentiment as the driving force in the asset markets. Hence, we identified a positive market sentiment shock in the BVAR system, in which a positive shock pushes HSI and housing prices upward. The increase in housing prices would widen any housing demand-supply gap and increase vacancy. We also assume that the real mortgage rate would rise due to higher demand for mortgage credit, while the new mortgage loans approved would fall. The latter assumption helps distinguish bank lending shocks from banks’ perspectives on housing prices which should be reflected in the market sentiment shock instead. We do not assume that a market sentiment shock would
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change housing commencement as it is mostly affected by Government policies and property developers’ decisions. A positive bank lending shock captures the non-mortgage-rate component of banks’ mortgage loan, and is mainly captured through a positive shock to new mortgage loans approved which could result from a mix of changes. Ideally, the shock should capture influences from the credit supply side alone, which include shocks to banks’ credit stance and the effects of introducing new bank regulations or macro-prudential measures. Theoretically, however, bank lending is affected by both the credit demand and credit supply side, and it is difficult to disentangle the two within the current BVAR model without modeling a structure similar to that in Wong et al. (2016). As such, bank lending shocks should be interpreted as shocks arising from either the credit supply and demand side, or both. As discussed above, the sign restrictions for housing demand, mortgage rate, and market sentiment shocks orthogonalize the effects of these shocks from that of bank lending shock, hence helping identify the latter shock.8 Generally speaking, a positive bank lending shock would support housing prices as more mortgage loans are being made. We also assume that the shock would boost bank lending to property developers which would increase housing commencement. On the other hand, macro-prudential policies would be captured by negative bank lending shocks. The role of housing as collateral and how it is related to bank loans have been extensively discussed in the literature.9 4.



Results We first present the impulse response functions of the identified shocks generated



from the estimated BVAR model. We then illustrate the breakdown of Hong Kong’s housing prices by the various shocks through forecast error variance decomposition and historical decompositions. Figure 10 shows the impulse response functions of the seven variables with respect to the five shocks that we have identified using sign restrictions described above. Instead of reporting the pointwise median which has been criticized in the literature (e.g. Fry and Pagan (2011) and Inoue and Kilian (2013)), we report the pointwise mean as the main 8



While the negative sign restriction of a positive housing demand shock on new mortgage loans approved may help separate part of the demand for credit from the supply of credit, it does not directly pin down credit supply as changes in mortgage approvals could be due to many factors. 9 The literature includes Kiyotaki and Moore (1997, 2002), Ortalo-Magné and Rady (2006), Chen and Wang (2007), Chen and Leung (2008), Jin et al. (2012), among others. 14



summary measure, and the pointwise 16th and 84th percentiles as the error bands. 10 The shocks are normalized to one standard deviation, and the directions of the impulse responses follow from the sign restrictions, except for the cases where no restrictions have been imposed. Figure 10: Impulse response functions



Note: The solid, blue lines are the pointwise mean of accepted impulse functions. The dotted, black lines are the 16th and 84th percentile error bands. Source: Authors’ estimates.



For the impulse response functions in which sign restrictions have been imposed, the initial responses followed the sign restrictions as described in Table 2 and are mostly significant. There are few results worth highlighting. First, both a negative housing supply 10



Pointwise median could mix the response from different models, as the median at each horizon doesn’t necessarily come from the same model. Ouliaris and Pagan (2016) and Baumeister and Hamilton (2015) also note that the distribution of impulse responses would depend on the way in which these quantities are generated, and hence quantities such as the median will change as the generation method changes. To address the shortcoming of pointwise median, Fry and Pagan (2011) propose the median target method which uses the impulse responses of a single model that minimize the distance to the median responses. However, Canova and Paustian (2011)’s simulation studies indicate that the pointwise median performs better than the Fry and Pagan (2011)’s median target method. Inoue and Kilian (2013) also argue that the median is not a defined concept in multivariate distributions. Acknowledging the caveats involved, we report the pointwise mean in this paper. 15



shock and a positive housing demand shock would increase real housing prices temporarily but would reduce vacancy by a similar magnitude. Second, a negative mortgage rate shock would have a significant medium-run impact on the rent-price ratio by reducing the user cost, even though the shock would only affect real housing prices at the very short run.11 Third, a positive market sentiment shock would increase vacancy. Finally, a positive bank lending shock would significantly reduce the rent-price ratio. Figure 11 shows the results on the forecast error variance decomposition of real housing prices, illustrating the relative importance of different shocks that have been driving Hong Kong’s housing price variations since 1996. These are also constructed using the pointwise mean for the full sample period. Bank lending shocks account for 19% of housing price variation at the four-year horizon (48 months). 12 What this result implies is that, for example, exogenous changes in banking liquidity or business strategy could affect bank lending through the bank credit supply channel.



The housing supply shock is another



important contributor to housing price variations, accounting for 13% at the four-year horizon.13 Given the tight, inelastic housing supply condition in Hong Kong, it is expected that housing supply shocks would account for a significant portion of housing price variation. It is also because of the inelastic housing supply that the price effect of a bank lending shock is stronger than would otherwise be. Shocks to mortgage rate account for 10% of housing price variation, while market sentiment shocks and housing demand shocks account for about 8-9% of the variation. The relatively small contribution from housing demand shock may be somewhat surprising at the first glance given the robust increase in the number of households in Hong Kong. However, short-run demand due to housing needs may not fluctuate a lot and hence not identified by our identification scheme, even though housing demand could be an important long-run driver of housing prices.



11



The concept of user cost comes from Poterba (1984), followed by more recent studies such as Diaz et al. (2008). Specifically, rental, which reflects the marginal value of services generated by housing, is equal to the user cost of housing in equilibrium. Chow and Wong (2003) find empirically a positive relationship between the user cost of housing capital and housing rents for the case of Hong Kong. 12 Identifying bank lending shock using the number instead of the value of new mortgage loans approved for yields similar results. We also used the loan-to-value (LTV) ratio for new mortgages for robustness check. While the results were similar, the analysis would not cover the upcycle prior to the Asian financial crisis given that the sample of LTV ratio starts in June 1998. 13 As a robustness check, identifying the housing supply shock using housing completion for the whole sample period instead of housing commencement yields similar results. 16



In sum, among the variations that we can explain which sum up to about 60% of total variations, bank credit conditions and housing supply are the major drivers of Hong Kong’s housing price variation over the two-decade period. This result arises naturally given that Hong Kong is a small open economy where capital flows freely and that Hong Kong’s housing supply is inelastic. Since the impacts of shocks could vary quite substantially across boom-bust cycles, we break down below the contributions of shocks to real housing prices by episodes. Figure 11: Forecast error variance decomposition of housing prices



Source: Authors’ estimates.



Figure 12 shows the historical decomposition of the monthly changes in real housing prices constructed using the pointwise mean.



The decomposition breaks down



housing price deviation from a deterministic path (i.e. without any shock) by the contribution of each identified shock. Similar to the variance decomposition analysis, bank lending shocks and housing supply shocks accounted for a lot of the swings in housing price growth throughout the two decades. Table 3 shows the average contribution of shocks to the level of real housing prices across boom-bust cycles, excluding the deterministic component estimated by the model. First, recognizing that the five shocks account for around 60% of real housing price movements, housing supply shock has always been one of the key contributors across different cycles among the identified shocks, with contributions staying at double-digit levels in most periods. Second, the contribution of housing demand shocks is around 10% on



17



average across different cycles. Even though housing demand is the least important factor in accounting for housing price variations as discussed above, it is the third most important factor among the identified shocks in supporting the level of housing prices. Third, the contribution of mortgage rate shock has risen from single-digit level to 13% after the GFC. Given that the shocks are “surprises” that are not part of a systematic response as implied by the BVAR model, mortgage rate shocks in this period can be interpreted as the decline in the interest rate spread and risk premium between the benchmark interest rates and the actual mortgage rate as a result of international spillovers of unconventional monetary policy (e.g. Bauer and Diez de los Rios (2012), Chen et al. (2012), Kandrac and Schlusche (2016)). Figure 12: Historical decomposition of housing prices (monthly changes) ppt 10
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Table 3: Average contribution of shocks across boom-bust cycles (%) – excluding deterministic component Housing supply Housing demand



Mortgage rate Market sentiment



Bank lending



Others



Contribution to boom: Apr 1996-Oct 1997



20.5



15.9



11.1



-3.7



29.3



27.0



Aug 2003-Jun 2008



6.8



13.9



5.6



12.3



21.7



39.7



12.7



9.1



12.5



9.7



15.4



40.6



Nov 1997-Jul 2003



14.0



11.6



9.1



5.9



18.5



40.9



Jul 2008-Dec 2008



17.4



1.9



3.2



9.8



23.6



44.0



Jan 2009-Jun 2016 (present) Contribution to bust:



Note: To calculate the average contributions for a specified time window, we first compute the cumulative contributions at each point in time with the same starting period, and then we take the average of the contributions of all the time periods within the specified time window.
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Source: Authors’ estimates.



The contribution of market sentiment shock is sizeable in some periods. The contribution of bank lending shocks was on average around 23% before the GFC, but it had declined to a certain extent in the post-GFC period. While the decline was partly substituted by the rise in contributions from shocks to mortgage rate, the macro-prudential and demandmanagement measures introduced since 2009 might possibly have a role to play. Figure 13 illustrates the cumulative historical decompositions of housing prices in the Asian financial crisis–SARS episode, which is different from the average historical decompositions in Table 3. The cumulative view helps visualize the contribution of shocks within a boom-bust cycle, whereas the averages summarize shock contributions across boombust cycles. Among the identified shocks, shocks to bank lending, housing supply, and housing demand were the main contributors to housing price changes during the Asian financial crisis–SARS episode.



In particular, housing supply shock’s contribution had



changed from positive to negative after 1998. The contribution of housing demand shock had become more prominent in the down-cycle after 2000. Figure 13: Cumulative historical decomposition of housing prices (the Asian financial crisis – SARS episode) Contribution 40 20
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Figure 14 shows the cumulative historical decomposition of housing prices in the post-GFC episode. Among the identified shocks, housing supply shock continued to be a key driver of housing price changes, while the contribution of mortgage rate shock was larger and persistent compared with that in the Asian financial crisis episode. The role of bank lending shock also remained significant, but as shown in Table 3, its impact had diminished compared with previous cycles. Figure 14: Cumulative historical decomposition of housing prices (the post-GFC episode) Contribution 120 100 80
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Concluding Remarks Given the strong influences of housing prices on Hong Kong’s macro-financial



conditions, this paper dissects the short-run dynamics of housing prices by different factors. Doing so not only complements earlier studies which focus mainly on the long-run housing prices, but also helps provide a timely guide to housing market development. Using a Bayesian Vector Autoregression (BVAR) model with sign restrictions, we find that among the shocks that we have identified, bank lending shock and housing supply shock were the main drivers of housing prices in a sample period of 1996-2016. Low mortgage rate was also another key factor that led to the significant increase in housing prices after the global financial crisis.
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While remained significant, the role of bank lending shock has diminished during the post-global financial crisis era.



The decline was partly substituted by the rise in



contributions from shocks to mortgage rate, while the macro-prudential measures introduced since 2009 might possibly have a role to play. While being anecdotal in nature, the latter offers a suggestion for future studies that, to assess more comprehensively the overall impact of macroprudential measures on housing prices, there may be a need to take into account the indirect impact through banks’ credit stance. This is indeed relevant given that the literature usually examines only the direct impact and finds mixed evidence on such issue. Given that housing supply shock seem to be one of the key drivers of housing price dynamics in Hong Kong, a key part of the solution to restrain housing price increase, as discussed in Craig and Hua (2011), should involve raising land supply. Even though policies on land supply or housing supply are long-term policies, they can affect short-run housing price dynamics through influencing the expectation of new housing units available in the primary market. Similar conclusion has also been drawn in studies of land supply policies and housing prices dynamics (e.g. Li et al. (2015)). Hence, our results shed some light on the importance of anchoring private sector expectation of land and housing policies, as well as highlighting the usefulness of monitoring and analyzing such expectation for research and policy analysis.
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