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1.  INTRODUCTION
    It is human to compete and compare with neighbor’s attributes and economic outcomes. With due recognition of the critiques of ‘selfish rationality’, maximisation of own consumption is still the primary goal of Homo Economicus. One’s own utility can be maximised subject to the individual as well as the social constraints. As a result, the individual utility level may correlate significantly with what the neighbors consume (Veblen, 1898, 1899; Duesenberry, 1949). In this regard, two parts of the utility function are considered: a primary part that relates to own consumption required for survival and well-being; and, a secondary part that confirms social recognition and superiority through ‘conspicuous consumption’. The secondary part necessitates some form of demonstrable visibility that sets one apart from the rest.  The examples of such visible consumption are cars, clothing and houses. 
    A house is perhaps the most noticeable object. Houses not only claim visibility but also create a spatial demarcation and immovable boundary that can restrict access and remind exclusivity in space quite effectively. As such, housing is a highly visible indicator of one’s wealth and status. As Leguizamon (2010) aptly noted, ‘housing lends itself very neatly to spatially determined reference groups and is also a highly visible form of consumption’. This ability of housing in limiting access as well as demonstrating its superior exterior features and associated amenities can cause several externalities. Such houses or apartment buildings tend to be occupied by individuals of relatively higher income in comparison to their neighbors creating a network of high-net-worth of individuals. The externalities generated can be analogous to "broken window" argument to explain why poor external features of buildings may attract crime and hurt nearby property values (Wilson and Kelling, 1982). On a positive note, expensive houses (of the ‘Joneses’) can contribute to the spatial spectre of the neighborhood through the reflected glory effect and potentially by attracting superior urban amenities. On the contrary though, if it is too superior in size, quality or price, it can also belittle the presence of its inexpensive neighbors and thereby spawning a sense of repulsive envy among its relatively poorer neighbors (or, the ‘Smiths’). As Bucovetsky and Glazer (2014) commented that “…because of status seeking or envy, a person may prefer to live in a community where he is among the richest rather than among the poorest”. We hypothesise that both positive and negative effects may be present and the effect size and direction would depend on relative superiority (or inferiority) of neighbors and also, on the complex interplay of culture, perception and local market dynamics. In this paper, we analyse the effect of expensive or luxury houses using housing transaction data from Taipei and variously test alternative hypotheses. We treat the presence of unusually expensive, luxury and/or large homes in a community as a proxy for conspicuous housing consumption. 
    The motivation for this study stems from recent public policy measures in the luxury property segment in Taipei. The Taiwanese government introduced a luxury tax in June 2011, imposing a 15 percent luxury tax on properties resold within one year of purchase and a 10 percent tax on those resold within two years (‘The Specifically Selected Goods and Services Tax Act, May 2011). The tax was also imposed on selected goods and services such as private jets, yachts and luxury cars. Moreover, in Taipei City, the local government has imposed a luxury housing tax from July 2011, which is up to 2.8 times higher than the existing housing property tax. The motivation behind such luxury tax was to reign in the inflationary pressure on property prices. In Taipei City, the share of luxury property rose rapidly from 15% of all new constructions in 2006 to almost 44% of completions in 2008. Meanwhile, the average sales price of a new condominium in Taipei City has risen by almost 66% from 2005 to 2008 and, during this period, the GDP per capita has increased only by about 14.5%.  However, the anecdotal evidence suggests that property price level has not been significantly affected by the tax, possibly due to the strong liquidity effects from a low interest rate regime and the low price elasticity of demand for luxury properties in Taipei City. This provides an interesting backdrop for a natural experiment to test how the non-luxury segment of the Taipei housing market has reacted to the presence of luxury properties in their vicinity. While a direct test of the effect of the luxury tax is not possible given the short time period elapsed since 2011, we test the cross-sectional effects of spatial distribution of luxury properties using the spatial regression modelling. Our findings seem to lend support to a strong positive signalling effect of luxury properties (reflected glory) and also, a negative effect of neighboring house size for larger-than-average sized houses (repulsive envy). 
    The paper makes three main contributions as follows. First, although some studies have investigated the neighborhood effect within a developed country, the evidence from Asia is very limited. High population density within large urban markets across most major Asian cities and a cultural desire to acquire assets (or “invidious comparison”) or be associated with the rich (or “pecuniary emulation”) provide an interesting case study to examine issues of conspicuous consumption. Also, the Asian cities generally show different urban patterns, dynamics and structure densities in built forms compared to the Western cities. Second, we offer an explanation for the spill-over effects based on the theoretical premises of conspicuous consumption. Although the reference group effects in housing market has been examined such as house size, renovation expenses, this is the first research on luxury housing effect to the best of our knowledge. Third, the results not only show interesting spatial patterns in house prices, but also reveal importance of socioeconomic influences and how those factors can affect house prices. Since presence of expensive properties may act as a good proxy for gentrification, our work also contributes to the literature on gentrification.
    The remainder of this paper is presented as follows: section 2 reviews the extant literature; section 3 presents the theoretical and empirical framework; section 4 describes the data with analysis followed in section 5; and finally, we provide concluding remarks in the sixth section.
2.  LITERATURE REVIEW
    Individuals tend to consume more expensive goods to signal their wealth and exhibit their social status. O’Cass and McEwen (2004) note that consumption provides status to an individual rather than to others, while conspicuous consumption emphasises more to the display benefit of the wealth or position as evidence to others. There are two motivations for consuming conspicuously. Firstly, ‘invidious comparison’ indicates that a member from an upper class background generally buys luxury goods to display the status to those having a working class background. The other motive is ‘pecuniary emulation’. Here, a member from a working class consumes conspicuously to be seen as a member from the upper classes. These two motivations imply different types of signalling. Upper class consumers need to spend large enough funds to prevent ‘pecuniary emulation’ and protect their exclusivity, which in turn distinguishes them from a member of the working classes (Bagwell and Bernheim, 1996).
    In housing research, there have been a number of studies suggesting that housing could be seen as a significant symbol of status. Houses and their attributes reflect personal and social characteristics of their occupants and those may be regarded as symbols to communicate the social identity of their owners to others (Cooper and Marcus, 1971; Becker, 1977; Sadalla et al., 1980; Sadalla et al., 1987; Gali, 1994; Chan and Kogan, 2002; Gram-Hanssen and Danielsen, 2004; Sirgy et al., 2005). Gram-Hanssen and Danielsen (2004) also point out that the physical structure of a house including its style, size and location implies a symbol reflecting urban form and class structures in society, therefore these structures often situate such classes in actual housing environment. People may prefer to choose their houses that follow their reference groups. This is referred to as ‘residence conspicuousness’ by Sirgy et al.  (2005). Moreover, investment in real restate can be seen as an inflation hedge due to its stable return (Fang et al. 2008). Consequently, the Chinese tendency toward housing as an investment has a stronger demand than in other societies particularly within the luxury property market.
    Several studies have looked at neighborhood effects in this regard. Ioannides and Zabel (2003) and Des Rosiers et al. (2011) investigate neighborhood effects based on Manski’s (1993) identification of endogenous social effects resulting from the fact that when individuals come from the same group, they are more likely to have similar behaviours. These social effects are referred to as neighbor effects or peer influences. It includes endogenous, exogenous and correlated effects. Des Rosiers et al. (2011) apply a spatial hedonic model to 15,729 sales data from 1990 to 1996 in Canada and find similar results showing how endogenous and exogenous neighborhood effects would influence house prices. 
Ding et al. (2000) take into account the possibility that the nearby investment of new construction and rehabilitation investment could have an influence on house prices and their results suggest that the effect of investment on nearby house prices decays beyond 300 feet. In a recent work, Helms (2013) models the spatial interdependence of households' renovation decisions, and with a detailed block level data in Chicago, the author finds strong empirical evidence that endogenous neighborhood effects exist as expected. Also, in another recent and similar work, Zahirovich-Herbert and Gibler (2014) find that the construction of a cluster of larger than average size houses carries a small premium on existing house prices with the effect being strongest when the new construction is located within one-quarter mile. Duarte et al. (2010) explore the relationships between house prices and impacts of the nearby high-rise condo developments using a Geographically Weighted Regression (GWR) model and observe that high-rise developments have a positive impact on house prices and the effect has a considerably stronger influence on house prices in higher income areas. However, this impact decreases with increasing distances from the developments. Leonard and Murdoch (2009) find negative externality when they study nearby foreclosures having an adverse effect on the quality of the neighborhood and therefore, it may have a negative impact on house prices. They use four different levels of geographic scales of 250, 500, 1,000 and 1,500 feet to analyse the effects of foreclosures on nearby house prices using spatial hedonic models. The results reveal that when there is a foreclosure within 250 feet of a sale, it would have a negative impact on the selling price by around $1,666. In this paper, we use similar empirical specifications.
    Furthermore, as previously noted, individuals gain higher satisfaction through conspicuous consumption or Veblen effect due to social recognition from their reference groups. Therefore, some economic models attempted to examine the relative status seeking consumption motives in housing markets. Turnbull et al. (2006) discussed three effects namely atypicality effect (Haurin, 1988, notion of atypical houses), tax capitalization effect and conspicuous consumption effect. Leguizamon (2010) also finds similar evidence of neighbors’ house sizes and also, that the largest houses in the district affect house prices negatively by applying Spatial Autoregressive (SAR) hedonic price model to 16,020 sales in 2001 in Columbus, USA. In another research extending the above model, Leguizamon and Ross (2012) compare the individuals’ absolute and relative housing consumption and find that both changes in relative and absolute house sizes have a positive impact on house values but changes in absolute house sizes create a higher premium than their relative status, possibly indicating non-linear patterns in the effects. In a recent work, Lee and Mori (forthcoming) examine conspicuous consumption using US MSA (Metropolitan Statistical Area) data over 2004-2011 and their findings indicate that conspicuous demand has a significant, positive relationship with housing premiums after controlling for a wide range of MSA demographic and economic characteristics. However, across-MSA information may mask a significant part of heterogeneous decision-making processes that occur within close distances, across different districts or neighborhoods. Therefore, in this paper, we measure non-linear patterns within a large metro area using transaction-level information. Our results confirm such non-linear effects and add significantly to the extant literature.
3.  METHODOLOGY

    A range of methodological issues have been identified and various models have been developed in the literature. As mentioned before, the Tiebout framework can be extended to specify a utility function that not only depends on an individual’s own circumstances but also on who else live nearby (Tiebout, 1956). Our starting point is characterisation of the economic choices and resulting utility specification similar to Rothschild and Stiglitz (1976) framework. However, we differ by allowing externality effect of other’s consumption in the individual’s utility as in Bucovetsky and Glazer (2014) and Abel (1990). Our focus lies squarely on visible and conspicuous housing consumption i.e. presence of expensive houses and how equilibria can be achieved under various conditions of spatially lagged consumptions within a standard hedonic modelling framework (Rosen, 1974). Essentially, the capitalization process works through constrained utility maximisation by the consumers. Allowing only the cross-sectional variation, we assume that housing is a differentiated commodity and characterized by a vector H of various physical and locational attributes. For simplicity, let us assume that these attributes comprise property characteristics of the ith unit (Zi), locational desirability of the ith unit (Xi), land price in the area of the ith unit (li), number of expensive homes in the area (Li). The utility function has usual continuity and convexity properties, except for the non-continuous variables:

Ui = Ui (Hi , ci) 
    and      Hi = hi(Zi , Xi , li , Li )
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Moreover, the neighboring (-i) property characteristics may also enter into the utility function. 
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Consumers’ utility depends on the income level and is reflected by the revealed preferences of different types of consumers. Given this interpretation, equation (2) is analogous to the usual utility maximization condition equating the price ratio and the marginal rate of substitution. 

    There are several possible sources of biases that may impede our ability to estimate equation (2) consistently. Given the subjective and multi-faceted nature of locational attributes, there may be unobservable heterogeneity that is correlated with the observed ones. In other words, there may be unobserved heterogeneity leading to a significant omitted variable bias. However, as previously noted, neighborhood effects play important roles in house prices, which indicates that the value of an observation in a given location is more likely to depend on the value of neighboring observations. The standard hedonic models view neighborhood characteristics as exogenous variables and attempt to explain the magnitude of neighborhood effects on house prices. These specifications fail to capture any spillover effects due to changes in neighborhood’s housing characteristics (Kim et al., 2003). In other words, observations are spatially dependent and the resultant effects may tend to be spatially sticky or localised. Therefore, the conventional regression models assuming independence would lead to an inefficient and/or biased and inconsistent estimation of [image: image4.png]


 (LeSage and Pace, 2009). Such spatial effects could be considered within the spatial autoregressive regression models. 

    The spatial-lag hedonic model illustrates that the value of dependent variable P depend on the values of P in nearby regions as:
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 Where Pi is the vector of house prices; [image: image12.png]


 is a spatial autocorrelation parameter to measure the spatial interaction of house prices; [image: image14.png]


 is a n×n spatial weight matrix which is pre-determined by contiguity with n observations. The value of spatial correlation is 1 if the observation i and observation j are neighbor, otherwise the value is 0. The spatial matrix is normalised with each row summing to unity. [image: image16.png]


 is a matrix of unit characteristics; [image: image18.png]


 is a matrix of neighborhood characteristics; [image: image20.png]


 is referred as local neighborhood quality by using the number of luxury buildings at different geographical scales and[image: image22.png]


 is a matrix of dummy variables to control for any fixed effects. 

The reduced form of the spatial-lag hedonic model could be expressed as:
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The model in equation (4) could be extended to a Spatial Durbin model (SDM), allowing neighboring observations as explanatory variables into the model.

[image: image28.png]=(—-pW) ' (BX+WEX) +v








                                                 (5)

The equation (5) can be written in matrix form as follows (see Kim et al., 2003; Elhorst, 2012):

Assume [image: image30.png]


 is a n × 1 vector of one housing characteristic. Thus the derivative of P with respect to [image: image32.png]


 yields the Jacobian matrix as: 

                     [image: image34.png]




                                               

                         (6)

The marginal implicit price (marginal benefits) of the hedonic equation is derived as:
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 is the marginal implicit price from the traditional linear hedonic model; [image: image42.png]Br(I—p W)™



 is the marginal implicit price from the SAR model, but the marginal implicit price of the SDM is [image: image44.png]B I+ 6W](I—pW)™



. The house price in location i could be affected by both of a marginal change of own housing characteristic in location i and marginal changes on the other locations. The first part is called direct effect and the later an indirect effect. When both [image: image46.png]
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 are equal to zero, the indirect effects do not exist. The direct effect could be estimated by the average of the diagonal elements, and the indirect effect can be measured by the average of the row sums of off-diagonal elements of the matrix (see Elhorst, 2014; LeSage and Pace, 2009). Therefore, for our primary interest, if there is a change in number of expensive luxury properties at location 1, the total impact on house price at location 1 is the sum of direct impact [image: image50.png]Py
.



 and indirect impacts[image: image52.png]


 . 

    However, a key problem in the equation (7) is possibility of a high degree of multicollinearity. Taking the full specification:
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Quite clearly, if neighbors locate in the same area, there is collinearity in neighborhood characteristics in equation (8). Moreover, neighbor’s house price also contains the observed neighborhood characteristics and observed unit characteristics. Therefore, to untangle these possibilities of multicollinearity, we employ a two-step orthogonalization procedure, where correlated elements of variable are taken out, leaving the part that does not demonstrate correlation and contains useable information for explaining the dependent variable in question (see McAllister and Nanda, 2015, for an application of this process). First, we take the residual of a regression that takes out the observable factors (both neighborhood and property attributes) in the model, as represented by equation (9) below. 
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    Next, we use the residual from the equation (9) as the neighbor’s price in the second stage in equation (10) i.e. the neighbor’s price variation now depends only on omitted and unobserved attributes.
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4.  DATA

    The estimation of the hedonic price equation requires a ‘bundle of characteristics comprising structure and neighbourhood attributes such as: the lot size, living area size, number of sitting rooms, bedrooms, bathrooms, presence of elevator/lift, number of stories and the age of a dwelling. These data items are obtained from the Department of Land Administration, Taiwan. The number of housing transactions in the full sample is 12,095 which occurred between Oct. 2009 and May 2013
. In the main estimation, 9,912 housing transactions are used after applying various data filters as reported in Table 1. Geographically, there are 12 official administrative districts in Taipei City, namely, Songshan, Xinyi, Daan, Zhongshan, Zhongzheng, Datong, Wanhua, Wenshan, Nangang, Neihu, Shilin, and Beitou. The most populated ones are Daan, Songshan and Datong. Table 1 provides the list of districts with land areas, number of villages, neighborhoods, households, population density and key characteristics of these districts. There are 456 villages within these 12 districts. 
    We use several local area attributes to capture neighbourhood effects. The income variable represents local economic condition based on the average household income in the village obtained from the Financial Data Center, Ministry of Finance, Taiwan. The accessibility includes the distance from the nearest school, park and metro station (MRT) to capture the quality and desirability of the local areas. The distances are measured using the GIS software that computes the shortest straight line distance between the observation and the amenity points. In addition, dummy variables are included to control for the district-specific fixed effects. 

    The variable of interest is the number of nearby luxury apartment buildings. The definition of a luxury apartment building is based on the criteria for the luxury tax, a policy which was introduced in Taiwan in 2011. The criteria of luxury property is price higher than NT$ 80,000,000 (US$1=NT$30 as of 07/08/2014) or NT$ 302,000/m2 with a living area of more than 265m2. Moreover, we only include the luxury developments which were built before 2012 in Taipei City. In total, 474 luxury apartment buildings are included in the data set. The information of these luxury buildings are obtained from the newspapers and magazines such as ‘Zhu Zhan’ magazine, ‘Apple Daily Real Estate’. For each observation, we create different rings of areas of 150, 250, 500, and 1,000 meters from the observation to calculate the number of luxury buildings within these spatial rings. For example, the variable Lux150 represents the counts of luxury buildings within 150 meters from the observation. The Lux250 means the number of luxury buildings that are within the ring of 250 and 150 meters from the observation. Therefore, the number of luxury buildings within 1,000 meters of the sale should be the sum of the counts within the rings. This allows us to distinguish the effects from different spatial rings.  

    Table 1 provides the definition of variables and the summary statistics of the data. The average house price in Taipei City is around NT$19,700,000 (approx. US$656,000) with about 122m2 of living space and an average property age of 16 years. Household size is generally about 3 persons per household. Furthermore, the average height of buildings is around 10 floors, which highlights the high-rise accommodation type and high population density in Taipei City which is different from most urban forms analysed in the previous related studies. We find that the average number of luxury buildings increases from 0.4 to 9.7 when the geographical level extends from 150m to 1,000m. 

    Figure 1 presents the household income distribution across 12 districts in Taipei City. It can be seen that the relatively high-income neighborhoods are located in the central areas, whereas those in the Western areas have the lowest household income. This is contrary to standard urban model where rich locate to suburbs and poor reside in the central city. As several works have shown that this standard prediction is not tenable in a number of modern cities due to significant redevelopment activities in the central city and attraction of historic features (e.g. Paris), although redistributive public policies may work in favor of the standard predictions (see Brueckner et al., 1999; Glaeser et al., 2008; Brueckner and Rosenthal, 2009). 

[INSERT TABLE 1 AND FIGURE 1]

5. ANALYSIS

5.1 Cluster and outlier analysis

    The LISA (Anselin Local Moran’s I) statistics designed by Anselin (1995) are applied to assess how spatial autocorrelation vary over local areas. A cluster exists when a statistic has a positive value, indicating that the unit has neighbors with similarly high or low attribute values, while a negative value suggests that the unit is an outlier surrounded by neighboring features with dissimilar values. 

[INSERT FIGURE 2]

Figures 2 reveals the spatial relationships across 12 districts in Taipei City, where house price and income clusters of high values are represented by red symbols (HH), clusters of low values with green symbols (LL) and outliers with yellow symbols (HL) which includes high values surrounded by low values and  low values surrounded by high values (LH). There are some notable features illustrated in these location patterns. Firstly, the high level of house prices, tend to cluster around areas such as Daan, Zhongshan, Zhongzheng, Songshan and Xinyi. In these areas, relatively high-income clusters are also found. Brueckner et al. (1999) argue that rich households may have preference for living in the central areas where there are superior urban amenities. The advantages of being located in an urban center with historical architectures and better infrastructure attract the rich clientele more strongly towards the center such as in Paris. In particular, Taipei City has a large number of parks, schools, restaurants, theatres in the central areas, and efficient physical infrastructure provide locational advantages to the central areas over other areas and thus, these areas may attract the rich households. Consequently, the constrained housing supply combined with rising housing demand results in higher house prices.  There is a high degree of clustering of the luxury buildings in high-income central areas such as Daan, Zhongzheng, Zhongshan and Xinyi. This is in similar pattern as in Paris central areas.

5.2 Spatial Hedonic Model 

    The results for the estimations of standard hedonic model and spatial hedonic models are presented in tables 2 to 4, and table 5 shows the marginal implicit prices or marginal willingness to pay when the housing market is in equilibrium. 

[INSERT TABLES 2-4]

Tables 2 and 3 show the coefficient estimates for the full sample of 9,912 observations. In table 3, columns 1 to 5, we present the parameter estimates of the effect of luxury property within 150 meters, between 150 and 250 meters, between 250 and 500 meters and between 500 and 1,000 meters of a sale. Additionally, to capture the non-linearity in living area, age and households income, we have used several spline or piecewise variables. We have selected to put the ‘knots’ based on average characteristics. In table 3, column 1 reveals estimates using a SDM model without the control for luxury property presence. In columns 2 to 5, we use modified SDM including the presence of luxury properties within different spatial rings (<150, 150-250, 250-500 and 500-1000 meters), the property characteristics of neighbor, and we exclude the neighbor’s area attributes to avoid multicollinearity as explained in equations 9-10. We report estimates using the modified SDM in all other tables. The coefficient of spatial lag is statistically significant from zero implying that the spatial dependence plays an important role in predicting house prices in Taipei. This result remains robust across all models. In addition, the effects of most physical attributes of the houses meet standard expectations. The presence of a lift and the storey of the unit show positive impacts on changes in the house price. Additionally, it suggests that the living area and the age of the property have non-linear influences on the house price changes. Our spline knots for the living area variable is according to the practice in Taipei, where property sizes are typically about 115m2 (typical two bedrooms), 115-165m2 (typical more than two bedrooms) and larger. Specifically, if the living area of the property is less than 115m2, an additional 1m2 in the living area will lead to a statistically significant effect of almost 1.1% increase in the house prices but if the living area is more than 165m2, the magnitude of the positive effect reduces to about 0.4% increase in the house prices, albeit it is still significant. On the other hand, the age of a housing unit has a negative effect on the house prices when the age is below 25 years. However, if the age of the house is more than 25 years, an additional year will lead to almost 0.6% increase in the house prices. This may be explained by the location of some older units in highly desirable and developed central areas.
    Furthermore, regarding the neighborhood effects, we observe that there is a statistically significant and positive relationship between changes in the house prices and a district’s urban amenities such as average household income and the distance to nearest MRT. Local areas with higher income levels with shorter distances to the nearest MRT are more likely to generate higher house prices. These results support the previous research showing the characteristics of housing and how a neighbor’s attributes would affect an individual’s housing preferences. 

    Interestingly, the effects of luxury development are significant across all spatial rings i.e. within 150 meters, 150-250 meters, 250-500 meters and 500-1,000 meters of a sale. The results illustrate ‘residence conspicuousness’ indicating that households are likely to locate in high-priced areas due to snob appeal or for seeking social approval. Moreover, it shows a unique phenomenon in the Chinese society. As Wong and Ahuvia (1998) noted, East Asians tend to possess visible goods in order to publicly display their social status. This can be applicable to most developing countries where socio-economic status plays a big role. 

    We find a clear declining pattern in parameter estimates as the distance increases. When compared to the inner ring, the effect is almost halved for 500-1,000 meters. This reveals that the externalities generated by the luxury buildings can be localised due to limited diffusion effect over space. Since different levels of income can cause various socio-economic layers in the local area, we examine high- and low-income areas separately. Therefore, the observations are divided into two groups: high-income areas with median income higher than NT$ 1,126,000 (approximately US$37,000) and low-income areas with median income of less than NT$ 1,126,000. Table 4 shows the results of high-income areas and low-income areas. We use same model specifications as in table 3, columns 2-5. 

    We calculate marginal willingness to pay in Table 5 using the model specifications from Table 4, columns 1-4. For the high-income areas, the effects of having an additional luxury building within 150 meters would lead to a relatively higher marginal willingness to pay of about NT$479,842 (approximately US$16,000). The results suggest that households who live in high-income areas value proximity to high-priced homes more and they are willing to pay the higher price. It also gives an evidence of the reflected glory effect showing a proxy for success within the local area. People who live in close proximity to the upper class neighborhoods may gain connections with these rich individuals through neighborhood networking (or, ‘gain from grouping’) and hence, they may also be viewed as successful (Leguizamon, 2010). The findings also confirm the existence of a positive relationship between high-income households and externalities (O’Sullivan, 2009: 196). However, the effects decay sharply with a marginal willingness to pay of NT$72,075 (approximately US$2,400) for moving to areas farther than 500 meters. Conversely, in low-income areas with luxury buildings within 150 meters, a strongly positive marginal willingness to pay of NT$911,910 (approximately US$30,000) is found. It indicates that the low-income households are willing to pay relatively much higher house prices if there are more luxury properties within 150 meters compared to the high-income households. The effects also decay over space, similar in pattern with those in the high-income areas.

[INSERT TABLE 5]

    Panel B of Table 5 presents the marginal willingness to pay for increases in neighbor’s house size i.e. the size of the living area. The findings show that the effect of neighbor’s living area is positive and significant only for the reference group with relatively average house size of less than 115m2, especially in the high-income areas. The marginal willingness to pay for a 10m2 increase in neighbor’s living area would lead to a premium of almost US$3,927 (i.e. 0.6% of the mean house price). This effect is almost 1.5 times larger in the high-income areas (approx. US$5,852 or 0.9% of the mean house price). However, in the low-income areas, the effect is negative and insignificant. More interestingly, when the neighboring property size goes above the average (i.e. 115-165m2), the effect is strong, significant but negative across all samples. The effect size is much larger - almost US$37,411-US$40,017 (i.e. 6% of the mean house price) for a 10m2 increase in neighbor’s living area. For the neighboring living areas larger than 165m2, we also find strongly significant negative effect. This suggests that individuals receive utility by living close to a neighbor with larger houses in smaller-than-average house size reference group i.e. a reflected glory effect as the neighbor catches up. When the neighbor’s property size becomes more than 115m2 (which typically contains more than two bedrooms), the positive reflected glory effect appears to fade away and a negative repulsive envy effect sets in.

    Furthermore, we also estimate the residual clusters in low-income and high-income areas to examine the spread of residuals. High values of residual clusters (HH) occur when the property has neighbors with similarly high residuals indicating a concentration of poorly explained house prices. In the low-income areas, the residual clusters are more prominent in the areas dominated by social housing developments where the observed house prices tend to be lower than the model predictions. The social housing units lead to prediction error due to the housing subsidies from the government that cannot be explained by the market fundamentals. On the other hand, in the high-income areas, high residuals clusters appear in some areas where the properties are located on the fourth floor with relatively lower prices or on the ground floor with relatively higher house prices than the predictions. In the Chinese culture, the fourth floor represents a symbol of misfortune and is viewed as ill-omened, while the ground floor offers easy and quick accessibility to amenities including gardens and other community areas, and thereby those specific floors are priced beyond fundamentals.

5.3 Policy Implications 

    As mentioned before, the motivation for this study comes from recent public policy measures in the luxury property segment in Taipei to rein in house price inflation. The Taipei government introduced a luxury tax in June 2011, imposing a 15 percent luxury tax on properties resold within one year of purchase and a 10 percent tax on those resold within two years (The Specifically Selected Goods and Services Tax Act, May 2011). Additionally, a luxury housing tax of 2.8 times the normal property tax rate is also imposed. The anecdotal reports suggest that the property price level has not been significantly affected by these taxes possibly due to the strong liquidity effects from a low interest rate regime and a low price elasticity of demand for luxury properties in Taipei City, and in fact, existing and prospective homeowners of the luxury segment viewed this tax favourably as it could further distinguish their premium properties by reinforcing the exclusivity. In this paper, our empirical results confirm that the luxury apartment buildings may have positive effects on the surrounding units, which implies that the luxury tax, by boosting demand, may end up exacerbating any inflationary pressure on house prices in reality. 

    Our results do not entirely agree with standard theoretical predictions based on a Pareto efficiency analysis. Bagwell and Bernheim (1996) present analysis of imposition of a tax on luxury goods. They argue that the effect of a luxury tax (such as the one in Taiwan or taxes imposed by the Omnibus Budget Reconciliation Act, 1990 in US) may vary depending on the price elasticity of demand of the luxury good. It may imply that an excise tax on conspicuous goods amounts to a non-distortionary tax on pure profits and profits shift to a more lightly taxed industry if the tax per unit does not exceed the difference between the consumer's preferred price and marginal cost, and the tax does not fall on cheaper products. On the other hand, Ireland (1992) argues that the tax may actually be welfare improving as the luxury product is over-consumed. What we find is that the luxury tax is not Pareto-improving and may be distortionary as the tax incidence on the premium segment also indirectly falls on the cheaper non-luxury segment due to significant spatial auto-correlation. Coupled with a relatively inelastic demand for luxury properties in Taipei, models controlling for spatial dependence reveal significant spill-over effects raising affordability concerns across housing market segments. Brueckner and Rosenthal (2009) note that, as cities develop and redevelop from the center outward over time, the locations that rich and poor choose or are able to choose vary over a city’s history. The model predicts a suburban location for the rich in an initial period, when young dwellings are mainly found in the suburbs, while predicting an eventual gentrification (a process of changes due to an influx of affluent people displacing poorer residents in areas of urban decline) once central redevelopment creates a young downtown housing stock coupled with high level of urban amenities. In Taipei city, many areas including several central areas have been gentrified over the last two decades. Our empirical results suggest that such gentrification processes have significant bearing on the surrounding areas.

6.  CONCLUDING REMARKS

    This paper examines the effects of luxury properties within a local area on surrounding house prices in Taipei City by using a spatial autoregressive hedonic model. The results support the existence of clusters of luxury properties, and the effects of luxury property on nearby house prices are shown to be significantly positive. The findings suggest that the effects of a public policy allowing high-end luxury property development are likely to be spatially dispersed and cascade over geographic areas. Furthermore, we found that households who live in the high-income areas are willing to pay almost NT$72,075 to NT$479,842 (i.e. US$2.4k to US$16k) for an additional luxury building within 1,000 meters. This implies that households value proximity to the high-priced homes, which may be a proxy for success providing the household with a network and access to upper class areas. On the other hand, for households who live in the low-income areas, we find a relatively higher marginal willingness to pay NT$911,910 (approx. US$30k) if there is an additional luxury property within 150 meters. Improvement of living conditions and opportunity for social restructuring generated by luxury buildings may lead to gentrification increasing housing demand and subsequently pushing up the house prices even further. However, the statistically significant influence on house prices is strongest within 150 meters showing limited spatial diffusion effect. This strongly supports our hypothesis of the reflected glory effect. However, we also find that the neighboring property size has a negative effect if the house size is above average, which confirms our second hypothesis of the repulsive envy effect.

    In addition, amenities such as schools and access to public transport points have significant positive impacts on house prices, especially the efficient public transport system. Households are willing to pay almost NT$469,053 to NT$483,572 (approx. US$15-16k) if the distance to the nearest metro railway station decreases by 100 meters, which implies that efficient and improved public services are attractive to the low-income bracket. However, these results also suggest that the externalities generated by the luxury buildings are localised due to the limited diffusion effect over space. 

    These findings bear important implications for public policy decisions that are targeted towards curbing high house prices in Taipei City. The increasing land and construction costs in Taipei City result in most new constructions taking place in the luxury or high-end segment and thus highlighting the fact that the current Taipei housing market is for the second home buyer rather than for the first-time buyer. Moreover, a good transportation system offering sizeable reduction in the commuting costs and ease of transport may substantially stimulate housing demand leading to house price inflation. Therefore, public policies targeted at reining in house price inflation or supporting social housing may not meet the expected outcomes.  
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Figure 2: Cluster and Outlier across 12 Districts: Taipei City   [image: image60.jpg]





Table 1: Variable Definition and Summary Statistics

	Taipei Districts
	Land Area (km2)
	No. of villages (neighborhood)
	Households1
	Population Density (km2)
	Key Features

	Beitou
	56.82
	42 (827)
	93,862
	4,498
	Main tourist area

	Daan
	11.36
	53 (1,029)
	119,437
	27,593
	Main education hub

	Datong
	5.68
	25 (524)
	50,580
	22,878
	Old commercial district

	Nangang
	21.84
	20 (444)
	45,109
	5,492
	New area with hi-tech concentration

	Neihu
	31.57
	39 (909)
	103,858
	8,967
	New area with hi-tech concentration

	Shilin
	62.36
	51 (990)
	104,779
	4,649
	Tourist area with expat community

	Wanhua
	8.85
	36 (722)
	77,223
	21,860
	Old commercial district

	Xinyi
	11.20
	41 (914)
	88,435
	20,413
	Commercial center; city govt. office

	Zhongshan
	13.68
	42 (872)
	97,352
	16,734
	Hotels/international businesses

	Zhongzheng
	7.60
	31 (584)
	64,607
	21,478
	National government offices

	Songshan
	9.28
	33 (762)
	79,797
	22,674
	Domestic airport; airline offices

	Wenshan
	31.5
	43 (997)
	101,965
	8,402
	Tea industry; mountains


	Variable
	Definition
	Mean
	Std. Dev.

	House price
	Sales price (in NT$10,0002)
	1,968.23 $656k)
	1486.36

	Living area
	Living area (in m2)
	122.44
	78.07

	Age
	Age of the dwelling in months
	196.60
	171.75

	Beds
	Number of bed rooms
	2.41
	1.24

	Baths
	Number of bath rooms
	1.55
	0.84

	Lift
	Lift dummy
	0.63
	0.48

	Tstorey
	Total storey of the dwelling
	9.91
	5.04

	Storey
	Storey of the property
	5.86
	3.90

	Income
	Average household income in the village ( NT$10,000a)
	126.04 ($42k)
	52.24

	School
	Distance of the nearest school (100m)
	3.40
	2.05

	Park
	Distance of the nearest park (100m)
	8.38
	5.12

	MRT
	Distance of the nearest Metro station (100m)
	5.91
	4.64

	Lux150
	#  luxury buildings within 150 m2
	0.42
	0.98

	Lux250
	#  luxury buildings within 150-250 m2
	0.60
	1.30

	Lux500
	#  luxury buildings within 250-500 m2
	2.72
	4.37

	Lux1000
	#  luxury buildings within 500-1,000 m2
	9.70
	12.85


	Variable
	Data Filters
	                               No. of observations 

	
	Number of Observations in raw sample
	12,095

	House Price
	>NT$3,000,000; <NT$60,000,000                 less
	555

	Income
	<NT$4,000,000                                              less
	42

	Living area
	>= 40m2; <=500m2                                             less
	965

	Age
	>0                                                                less
	0

	Beds
	>0; <10                                                        less   
	566

	Baths
	>0; <5                                                          less
	50

	Storey
	>0                                                                 less
	5

	
	Number of Observations in final full sample
	9,912


1Households and population figures are as of Jan. 2014.

2NT$ is Taiwan currency; US$1 is approximately NT$ 30.

Table 2: Standard Hedonic Models
(Dependent Variable: log(house price))
	
	(1)
	(2)
	(3)
	(4)

	Living area: <115m2
	0.0114***
	0.0114***
	0.0114***
	0.0114***

	
	(72.86)
	(72.84)
	(73.27)
	(73.71)

	Living area: 115-165m2
	0.0056***
	0.0056***
	0.0056***
	0.0056***

	
	(21.96)
	(21.86)
	(21.94)
	(21.96)

	Living area: >165m2
	0.0037***
	0.0038***
	0.0038***
	0.0039***

	
	(30.15)
	(30.76)
	(31.02)
	(31.31)

	Age: <=8 years
	-0.0095***
	-0.0094***
	-0.0091***
	-0.0074***

	
	(-5.86)
	(-5.83)
	(-5.65)
	(-4.55)

	Age: 8-17 years
	-0.0091***
	-0.0095***
	-0.0093***
	-0.0099***

	
	(-5.00)
	(-5.23)
	(-5.17)
	(-5.50)

	Age: 17-25 years
	-0.0059**
	-0.0061***
	-0.0063***
	-0.0067***

	
	(-3.21)
	(-3.25)
	(-3.38)
	(-3.63)

	Age: >25 years
	0.0071***
	0.0071***
	0.0071***
	0.0071***

	
	(6.85)
	(6.78)
	(6.90)
	(6.98)

	number of bed room
	-0.0004
	-0.0002
	-0.0001
	-0.00005

	
	(-0.15)
	(-0.08)
	(-0.06)
	(-0.02)

	Lift
	0.06851***
	0.0663***
	0.0689***
	0.0689***

	
	(8.49)
	(8.21)
	(8.57)
	(8.57)

	Tstorey
	0.0036***
	0.0038***
	0.0036***
	0.0038***

	
	(3.73)
	(3.89)
	(3.75)
	(3.90)

	Storey
	0.0019**
	0.0021**
	0.0018*
	0.0018*

	
	(1.97)
	(2.03)
	(1.83)
	(1.84)

	ln(Household income: <=$33k) 
	0.6981***
	0.691***
	0.680***
	0.679***

	
	(12.23)
	(12.11)
	(11.91)
	(11.94)

	ln(Household income: $33–45k) 
	0.3841***
	0.3901***
	0.3441***
	0.3291***

	
	(9.92)
	(10.06)
	(8.86)
	(8.50)

	ln(Household income: $45-57k) 
	0.0002
	-0.0149
	-0.0193
	0.0210

	
	(0.00)
	(-0.24)
	(-0.31)
	(0.34)

	ln(Household income: >$57k) 
	0.1861***
	0.1491***
	0.1361***
	0.1391***

	
	(4.53)
	(3.66)
	(3.37)
	(3.39)

	School (distance in 100m)
	-0.0031**
	-0.0026*
	-0.00229
	-0.0016

	
	(-2.09)
	(-1.83)
	(-1.57)
	(-1.12)

	Park (distance in 100m)
	-0.0002
	-0.00006
	-0.0003
	-0.0004

	
	(-0.37)
	(-0.09)
	(-0.44)
	(-0.68)

	MRT (distance in 100m)
	-0.0092***
	-0.0094***
	-0.0091***
	-0.0092***

	
	(-11.62)
	(-11.87)
	(-11.46)
	(-11.66)

	Lux150
	0.0272***
	
	
	

	
	(6.99)
	
	
	

	Lux250
	
	0.0228***
	
	

	
	
	(7.69)
	
	

	Lux500
	
	
	0.0097***
	

	
	
	
	(10.88)
	

	Lux1000
	
	
	
	0.0037***

	
	
	
	
	(10.45)

	Constant
	10.66***
	10.70***
	10.76***
	10.76***

	
	(27.13)
	(27.27)
	(27.42)
	(27.47)

	District Fixed Effects
	Yes
	Yes
	Yes
	Yes

	Observations
	9,912
	9,912
	9,912
	9,912

	Adj. R2
	0.769
	0.770
	0.771
	0.771


Note: We include the district fixed effects in all models.  Robust standard errors are calculated and t-statistic is reported within the parentheses. ‘***’, ‘**’, and ‘*’ denote 1%, 5% and 10% significance levels respectively.

Table 3: Spatial Hedonic Models: Full Sample

(Dependent Variable: log(house price))
	
	(1)
	(2)
	(3)
	(4)
	(5)

	Rho (spatial autocorrelation parameter)
	0.3391***         (22.20)
	0.3317***         (21.48)
	0.3329***         (21.72)
	0.3275***         (21.24)
	0.3271***         (21.18)

	Living area: <115m2 
	0.0106***         (67.13)
	0.0106***         (67.23)
	0.0106***         (67.38)
	0.0106***         (67.60)
	0.0107***         (67.80)

	Living area: 115-165m2 
	0.0072***         (26.84)
	0.0072***         (26.88)
	0.0072***         (26.85)
	0.0072***         (26.86)
	0.0072***         (26.88)

	Living area: >165m2
	0.0037***         (28.20)
	0.0036***         (27.89)
	0.0037***         (27.99)
	0.0037***         (27.84)
	0.0037***         (28.19)

	Age: <=8 years 
	-0.0007         

(-0.43)
	-0.0011         

(-0.69)
	-0.0010         

(-0.63)
	-0.0009         

(-0.56)
	0.0005         ( 0.29)

	Age: 8-17 years 
	-0.0124***         

(-6.97)
	-0.0121***         

(-6.83)
	-0.0124***         

(-7.00)
	-0.0123***         

(-6.95)
	-0.0128***         

(-7.21)

	Age: 17-25 years 
	-0.0061***         

(-3.36)
	-0.0057***         

(-3.14)
	-0.0057***         

(-3.16)
	-0.0059***         

(-3.27)
	-0.0063***         

(-3.46)

	Age: >25 years 
	0.0061***         (5.99)
	0.0060***         (5.95)
	0.0060***         (5.89)
	0.0061***         (5.98)
	0.0061***         (6.03)

	Number of bed room
	-0.0019         

(-0.75)
	-0.0019         

(-0.75)
	-0.0018         

(-0.70)
	-0.0018         

(-0.68)
	-0.0016         

(-0.64)

	Lift   
	0.0667***         ( 8.53)
	0.0675***         (8.64)
	0.0659***         (8.44)
	0.0680***         (8.72)
	0.0681***         (8.73)

	Tstorey  
	0.0031***         ( 3.19)
	0.0032***         (3.33)
	0.0033***         (3.45)
	0.0032***         (3.32)
	0.0033***         (3.38)

	Storey   
	0.0013         ( 1.36)
	0.0013         (1.35)
	0.0013         (1.38)
	0.0012         (1.26)
	0.0012         (1.27)

	ln(Household income: 
<=US$33k) 
	0.7178***         (13.01)
	0.6983***         (12.62)
	0.6913***         (12.50)
	0.6826***         (12.32)
	0.6814***         (12.34)

	ln(Household income:
US$33-45k) 
	0.4493*         (11.83)
	0.4399***         (11.61)
	0.4425***         (11.69)
	0.4085***         (10.77)
	0.3963***         (10.45)

	ln(Household income: 
US$45-57k) 
	0.1687***         ( 2.72)
	0.1255**         (1.98)
	0.1114*         (1.78)
	0.1055*         (1.68)
	0.1346**         (2.18)

	ln(Household income: 
>US$57k) 
	0.1656***         (4.10)
	0.1600***         (3.94)
	0.1311***         (3.22)
	0.1226***         (3.05)
	0.1250***         (3.05)

	School (distance in 100m)   
	0.0014         (0.97)
	0.0010         (0.71)
	0.0013         (0.91)
	0.0016         (1.09)
	0.0020         (1.41)

	Park (distance in 100m)  
	0.0004         (0.64)
	0.0005         (0.80)
	0.0007         (1.05)
	0.0005         (0.74)
	0.0003         (0.55)

	MRT (distance in 100m)   
	-0.0109***         (14.09)
	-0.0106***         (13.82)
	-0.0108***         (14.00)
	-0.0105***         (13.64)
	-0.0106***         (13.82)

	Lux150   
	
	0.0193***         (4.86)
	
	
	

	Lux250   
	
	
	0.0174***         ( 5.83)
	
	

	Lux500   
	
	
	
	0.0073***         ( 7.96)
	

	Lux1000   
	
	
	
	
	0.0028***         ( 7.82)

	Neighbor’s living area: 
<115m2 
	0.0004***         ( 3.05)
	0.0004***         ( 2.90)
	0.0003***         ( 2.68)
	0.0004***         ( 2.88)
	0.0003***         ( 2.71)

	Neighbor’s living area: 
115-165m2 
	-0.0059***         (11.23)
	-0.0057***         (10.82)
	-0.0057***         (10.79)
	-0.0057***         (10.76)
	-0.0056***         (10.56)

	Neighbor’s living area: 
>165m2
	-0.0008***         

(-3.92)
	-0.0008***         

(-4.06)
	-0.0009***         

(-4.16)
	-0.0008***         

(-3.77)
	-0.0007***         

(-3.55)

	Model/District Fixed Effects
	SDM/yes
	SDM/Yes
	SDM/yes
	SDM/yes
	SDM/yes

	Observations
	9,912
	9,912
	9,912
	9,912
	9,912

	Adj. R2
	0.783
	0.783
	0.784
	0.785
	0.783


Note: Robust standard errors are calculated and t-statistic is reported within the parentheses. ‘***’, ‘**’, and ‘*’ denote 1%, 5% and 10% significance levels respectively. SDM = Spatial Durbin Model. We use modified SDM including only neighbor’s property attributes and excluding the neighbor’s area attributes to avoid multicollinearity. We also use a two-step procedure to orthogonalize neighbor’s house price against neighborhood and property attributes to disentangle multicollinearity further.

Table 4 

Panel A: Spatial Hedonic Models: High Income Areas
(Dependent Variable: log(house price))
	
	(1)
	(2)
	(3)
	(4)

	Rho (spatial autocorrelation parameter)
	0.3273***         (13.94)
	0.3253***         (13.94)
	0.3097***         (13.07)
	0.3173***         (13.34)

	Lux150   
	0.0164***         ( 3.81)
	
	
	

	Lux250   
	
	0.0159***         ( 4.79)
	
	

	Lux500   
	
	
	0.0075***         ( 7.13)
	

	Lux1000   
	
	
	
	0.0025***         ( 5.78)

	Neighbor’s living area: 
<115m2 
	0.0006***         ( 3.19)
	0.0005***         ( 3.07)
	0.0005***         ( 3.08)
	0.0005***         ( 2.88)

	Neighbor’s living area: 
115-165m2 
	-0.0059***         

(-7.45)
	-0.0057***

(-7.32)
	-0.0056***         (-7.11)
	-0.0056***         (-7.11)

	Neighbor’s living area: 
>165m2
	-0.0004

(-1.45)
	-0.0005

(-1.61)
	-0.0003

(-1.01)
	-0.0003

(-0.93)


Panel B: Spatial Hedonic Models: Low Income Areas
	Rho (spatial autocorrelation parameter)
	0.3417***         (15.94)
	0.3447***         (16.05)
	0.3457***         (16.03)
	0.3412***         (15.90)

	Lux150   
	0.0305***         ( 2.68)
	
	
	

	Lux250   
	
	0.0113         ( 1.26)
	
	

	Lux500   
	
	
	0.0040         ( 1.19)
	

	Lux1000   
	
	
	
	0.0028***         ( 2.67)

	Neighbor’s living area: 
<115m2 
	-0.0000

(-0.21)
	-0.0001         (-0.38)
	-0.0001

(-0.30)
	-0.0000

(-0.18)

	Neighbor’s living area: 
115-165m2 
	-0.0061***

(-8.37)
	-0.0061***         (-8.39)
	-0.0062***

(-8.40)
	-0.0061***

(-8.37)

	Neighbor’s living area: 
>165m2
	-0.0007***

(-2.76)
	-0.0007***         (-2.69)
	-0.0007***         (-2.77)
	-0.0007***         (-2.76)


Note: Robust standard errors are calculated and t-statistic is reported within the parentheses. ‘***’, ‘**’, and ‘*’ denote 1%, 5% and 10% significance levels respectively. SDM stands for Spatial Durbin Model. We use modified SDM including only the property characteristics of neighbour and excluding the neighbor’s area attributes to avoid multicollinearity. We also use a two-step procedure to orthogonalize neighbor’s house price against neighborhood and property attributes to disentangle multicollinearity further.

Table 5 

Panel A: Marginal Implicit Prices of Presence of Luxury Buildings
	
	Lux150
	Lux250
	Lux500
	Lux1000

	High-income areas
	NT$479,842*** (US$15,995)
	NT$463,834***
(US$15,461)
	NT$213,845***
(US$7,128)
	NT$72,075***
(US$2,403)



	Low-income areas
	NT$911,910***

(US$30,397)
	NT$339,402

(US$11,313)
	NT$120,326

(US$4,011)
	NT$83,653***
(US$2,788)


Panel B: Marginal Implicit Prices of Neighboring Living Area
	
	Full Sample
	High-income area
	Low-income area

	Neighboring living area: <115m2 
	0.60%***
	0.89%***
	-0.15%

	
	(US$3,927)
	(US$5,852)
	(-US$997)

	Neighboring living area: 115-165m2 
	-5.70%***
	-5.90%***
	-6.10%***

	
	(-US$37,411)
	(-US$38,732)
	(-US$40,017)

	Neighboring living area: >165m2 
	-0.80%***
	-0.40%
	-0.70***

	
	(-US$52.19)
	(-US$2,609)
	(-US$4,565)


Note: US$1 is approximately NT$ 30. ‘***’, ‘**’, and ‘*’ denote 1%, 5% and 10% significance levels respectively. Calculations are based on an increase of 10m2 from the mean house price (the estimates are multiplied by 10 because the house size variable is measured in m2). The marginal willingness to pay is calculated as[image: image62.png]
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Figure 1: Income distribution in Taipei City and Administrative Districts
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� The number of transactions is 106 in 2009; 470 in 2010; 97 in 2011; 6595 in 2012 and 4827 in 2013, respectively. Time effects have been controlled for the transaction prices from different years, although a vast majority of our data is from 2012-13.
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