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Abstract
We investigate whether and the extent to which buyer’s characteristics affect housing 
transaction prices. Using the transaction data of existing apartments from 2014 to 2017 
in Guangzhou, China, our results show that buyer’s locality, motivation and financial 
ability affect the transaction prices. Non-local buyers pay a premium. First-time buyers 
gain a discount. Experienced repeat buyers for upgrading pay a premium. We also find 
that buyer’s financial ability affects purchasing power and transaction prices. The buyers 
paying the acquisition with mortgage gain a higher discount or pay a lower premium than 
their counterparts paying in cash. Internet use itself won’t affect transaction price. When 
it is combined with buyer’s other characteristics, the buyers using the internet to obtain 
the property information have an information advantage over the ones using the traditional 
method and gain a higher discount or pay a lower premium than their counterparts using 
the traditional method, especially for the non-local. This finding is important for market 
participants and regulators to improve market efficiency and transparency by improving 
the accuracy of the information disclosed on the Internet.

Keywords House Buyer’s characteristics · Transaction price · Asymmetric information · 
Search cost · China

1 Introduction

This paper studies whether and to what extent homebuyer characteristics affect the trans-
action price in the housing market. Especially, the study applies to the particular case of 
Guangzhou, China. The theoretical framework applied to the analysis is the information 
asymmetry or search cost model. We hypothesize that the degree of information asymmetry 
or search cost varies with the characteristics of house buyers.
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The property market is not completely efficient. The degree of inefficiency is funda-
mentally a consequence of the heterogeneity of properties, and the other causes. Infrequent 
trading, geographically segmented, and asymmetric information are regarded as major char-
acteristics of property markets. Therefore, when, buyers have to search for the properties, 
their search cost incurs The final prices paid depend on negotiation power between buyer 
and seller which is affected to a great extent by the information each party possesses.

House buyers are also heterogonous in locality, prior experience and knowledge of the 
local market, motivation of buying a house, bargaining power, financial ability, and search 
method. Therefore, the buyer’s characteristics can have an impact on the prices paid because 
of the existence of information asymmetry. For example, the buyers who have more infor-
mation about the local market or more experience than the others, say, local buyers or repeat 
buyers may pay less for the same kind of houses than less-informed or less experienced 
buyers if the market is not efficient.

Additionally, prior experience and the motivation of the buyers can be different. Some 
people buy the properties for their own occupation, i.e. buyer/occupant; others buy the prop-
erties for investment, i.e. buyer/investor. The buyers/investors are more experienced in or 
more informed of the housing market than the buyers purchasing for their own occupation, 
therefore, they may pay less for houses than buyers/occupiers as they can either identify the 
underpriced properties or can take advantage of the information asymmetry to negotiate a 
lower price than buyers/occupiers. Thus, the buyer’s motivation may matter to the prices 
paid (e.g. Kessens et al. 2006).

Financial constraints faced by the buyers have an influence on the bargaining power of 
buyers and transaction prices. For example, higher-income buyers are expected to search 
less as their opportunity cost of searching is high. Thus, they are less likely to spend a longer 
time searching for their desirable properties and are willing to pay a premium (Song, 1998). 
The different socio-economic status of different types of house buyers may affect the search 
costs and the prices paid.

Application of the technology, i.e. internet in the search process may be able to reduce 
the search cost as potential buyers can view more properties at one time than otherwise; 
therefore, affects the price discount/premium. Internet use could improve market efficiency.

This paper hypothesizes that the price premium/discount could be caused by the het-
erogeneity of the buyer’s characteristics. We extend the previous studies of local versus 
non-local buyers and price premiums by including more buyer’s characteristics such as 
prior market experience, acquisition motivation, financial constraints and searching method. 
We also empirically study a comprehensive set of data of housing transactions in Guang-
zhou city, the capital of Guangdong province, China from January 2014 to April 2017. 
Guangzhou is one of four first-tier1 cities in China. In our sample, 34% of the buyers are 
out-of-province buyer and 62% are first-time buyer. At the same time, Internet use as a tool 
to search for properties on sale in the transaction process is not widespread in China. In our 
sample, only 31% of potential buyers use the Internet to search the properties on the housing 
market. Therefore, the diversity of buyer’s types provides a good laboratory to assess the 
impact of buyer’s characteristics on the transaction price.

1  Beijing, Shanghai, Guangzhou, and Shenzhen are China’s Tier 1 cities. These four cities boast China’s most 
developed economies and biggest transport infrastructure. These cities have a major political and cultural 
influence in the country.
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The information asymmetry or search cost model is employed to examine whether and 
to what extent a house buyer’s characteristics could influence the price distribution of the 
existing commodity apartments in Guangzhou city. Search costs include the cost of com-
muting to visit and inspect different properties on market for sale and research of the local 
area and community. It is costly because the houses being on market for sale in different 
areas are heterogeneous, a potential buyer has to collect the information on the property 
for sale. Hence, the optimal search is a trade-off between getting a lower price by search-
ing one more time against the cost of the continued search. Search costs vary with the 
buyer’s characteristics. We categorize the types of the buyer based on Hukuo residence, the 
ID registration card (i.e. local versus non-local buyer), prior market experience, (i.e. first-
time buyer versus repeat buyer), acquisition motivation (buyer/occupier or buyer/investor), 
financial constraints (i.e. buyer paying the acquisition with mortgage versus buyer paying in 
cash), search method employed (i.e. Internet use or traditional method). By separating the 
buyers into different types based on their characteristics, we can examine whether a buyer’s 
characteristics are related to paying a premium/discount for a given property with the same 
housing characteristics.

The findings of the research have an implication for other cities in China or other coun-
tries. As people migrate from less economically developed cities or towns to wealthy and 
economically developed cities like Guangzhou, it is crucial to help non-local migrants to 
break down the information asymmetry in the housing market by establishing a transparent 
market. The internet is regarded as an effective search tool. To encourage more home buy-
ers to use the Internet, the information disclosed on the Internet should be full and accurate. 
This issue should cause the attention of professionals and policymakers.

The paper is structured as follows. Section 2 is the literature review on buyer’s charac-
teristics and price differentials. Section 3 outlines the empirical specifications and Sect. 4 
describes the data. The results are discussed in Sect. 5 before we draw the conclusions in 
Sect. 6.

2 Literature review

Four streams of interrelated literature are reviewed here. They are information asymmetry 
or search cost and the locality of buyer, i.e. local versus non-local buyer; buyer’s experi-
ence and motivation, i.e. inexperienced first-time buyer versus experienced repeat buyer or 
buyer/occupier versus buyer/investor, and financial strength. The search method, i.e. inter-
net use may reduce information asymmetry or search cost compared to a traditional method 
such as advisement in the newspaper, word of mouth, house show, or real estate agent. All 
these factors are identified empirically to affect information asymmetry and search cost; 
therefore, they are interrelated with each other.

The existing literature focuses on the relation of local or non-local buyers and price pre-
miums/ discounts paid by the different buyer groups. The theoretical framework is informa-
tion asymmetry or search cost among different house buyer types. The theory emphasizes 
consumer ignorance in that some less informed buyers would be charged by the seller a 
high price that could not be justified by the true quality of the product (Tellis & Wernerfelt, 
1987).
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The housing market is inefficient as a result of the unique features of the house. The 
features include immobility, durability, high transaction costs, supply restrictions, and price 
inelasticity (Maclennan, 1982). Consequently, the relevant information of the property is 
difficult to obtain. So potential buyers have to spend time and effort to search the properties 
on sale. The search cost varies with different buyer types. Local buyers have an information 
advantage in the local housing market over non-local buyers, so they tend to pay a lower 
price for the house. This has been proved empirically by previous studies.

The earlier studies of the non-local buyer and price premium have mixed results. For 
example, Turnbull & Sirmans (1993) studied whether the non-local house buyers paid 
a premium in Baton Rouge, Louisiana with 151 single-family house transactions in one 
year. They failed to find a significant price difference between local buyer versus non-local 
buyer and between first-time buyer versus repeat buyer. Watkins (1998) undertook similar 
research of Glasgow in the United Kingdom to that of Turnbull and Sirmans. This study has 
a larger sample size (544 observations with 138 non-local residents) and the variables of 
property features included in the test. The results show that there is no significant difference 
in price between intra-market movers and in-migrants, mirroring those obtained by Turnbull 
and Sirmans.

The recent studies increased the sample size and found there is a difference in the prices 
paid by different types of buyers. For instance, Lambson et al., (2004) found that out-of-
state buyers pay 5.5% more for the property than their in-state counterparts in the Phoenix 
metropolitan area from 1990 to 2002. Their study covers 2,854 apartment building transac-
tions. Ihlanfeldt & Mayock (2012) studied 6,666 single-family home transactions from the 
state of Florida and yielded similar results as Lambson et al., (2004), that is non-local buyers 
tend to pay a premium for the property compared to their local counterparts. This premium 
could be explained by time constraints, high search costs, and/or an anchoring effect.

The studies of the relation between the locality of house buyers and housing prices in 
Asian markets include Neo et al., (2008) studying the Singapore market and Zhou et al., 
(2015) studying the Chengdu housing market, China. Their findings are broadly similar to 
the literature mentioned above, that is non-local buyers pay a premium for the houses than 
their local counterparts. Qiu et al., (2020) studied how homebuyers’ heterogeneity affects 
their searching cost and bargaining power in Tianjin, China. Apart from the locality of the 
buyers, their study also includes homebuyers’ demographic characteristics such as age, edu-
cation, income, and type of occupation. Their findings suggest that information asymmetry 
and the anchoring effect exists in the housing market of Tianjin, China. The buyers with 
higher education and income tend to have lower bargaining power and pay more for a given 
house.

The explanations for non-local buyers paying a premium are, first, they have a higher 
search cost and time constraints. Secondly, non-local buyers have less knowledge or infor-
mation about the local housing market and do not have first-hand experience observing 
unique local market conditions (Turnbull & Sirmans, 1993). Thirdly, it is the “anchoring” 
effect that refers to that the buyers from the places where house values are high or low rela-
tive to local prices may also have biased expectations of property values.

These studies focused on the behaviour of local versus non-local buyers, which may be 
insufficient to understand the factors contributing to housing price premium/discount. There 
is strong evidence that buyer’s characteristics matters and influences the asset price in the 
real estate market. For example, a buyer’s experience may affect the price he/she pays for a 
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property (e.g. Turnbull & Sirmans 1993; Watkins, 1998; Song, 1998; Chinloy et al., 2013). 
However, there is no consensus on the relationship between buyer experience and price. 
Usually, first-time buyers are regarded as being less experienced than repeat buyers, but they 
do not necessarily pay more than experienced repeat buyers (e.g.Turnbull & Sirmans 1993; 
Watkins, 1998). Wilhelmsson (2008) did not find that the price paid by first-time buyers is 
significantly higher than other buyers in the Stockholm housing market. However, there are 
studies supporting the notion that first-time buyers paid less than other buyers (Song, 1998; 
Harding et al.2003a; Kestens et al., 2006 and Chinloy et al., 2013). The explanations are that 
first-time buyers search much longer than experienced house buyers (Baryla & Zumpano, 
1995) and get a better price by “waiting longer to close a deal” (Kestens et al., 2006).

Lately, Shui & Murthy (2019) studied whether first-time house buyers pay more for 
their homes and found that first-time house buyers tend to buy smaller and cheaper houses 
and pay a premium of 1.04% on average compared to their more experienced counterparts. 
Their explanations for the price premium paid by first-time buyers are that the first-time 
buyers pay rent in addition to the search cost paid by all buyers in each search period; there-
fore, they tend to spend less time on searching and buy hastily at higher prices.

Repeat buyers for upgrading have to sell their houses before purchasing new ones. If 
they could not find their desirable houses in time, they have to rent, which will increase 
the total costs. The repeat buyers for upgrading may have a shorter time horizon, and the 
premium may be explained by the buyer’s haste. Another explanation is that repeat buyers 
pay a premium intending to “fulfill social homogeneity” (Kestens et al., 2006) and secure a 
property in their desirable neighborhood. Larsen (2010) compared prices of single-family 
houses purchased by investors with those purchased by owner-occupants and found that the 
more experienced buyer/investor paid a significantly lower price. Neo et al., (2008) have 
the same finding that buyer/investor is positively related to the prices paid in the Singapore 
housing market. However, the prior literature does not investigate whether the information 
asymmetry affects the different buyer groups uniformly.

To better understand the relationship between heterogeneous characteristics of the house 
buyer and transaction prices, some studies include the social-economic status of the buyers 
such as age, education and income in a hedonic framework to investigate how the charac-
teristics of house buyers affect their bargaining power and house prices (e.g. Harding et al., 
2003a; Colwell & Munneke, 2006, Qiu et al., 2020). The main results suggest that house-
hold age and wealth have a negative effect on bargaining power and transaction prices; the 
bargaining power varies among different types of buyers (Harding et al., 2003a, b; Ortalo-
Magné & Rady, 2006; Kestens et al., 2006; Wilhelmsson, 2008; Steegmansa & Hassinka, 
2017). Qiu et al., (2020) studied the Tianjin housing market, China with the transaction data 
combined with the Housing Provident Fund (HPF) home loan data. They find that home-
buyer’s age is positively related to the bargaining power, but negatively related to the prices 
paid. They also find that higher income household has weaker bargaining power. One of the 
explanations for the negative relationship between buyer’s income and price paid is that the 
opportunity cost of searching for high-income buyers is high, indicating they are less likely 
to invest more time and effort in searching and bargaining, therefore, are likely to pay more.

The relative financial position of the buyer can also be proxied by payment methods 
used by the house buyer, i.e. mortgage or cash. House buyers who purchase the house with 
a mortgage have a higher overall cost of the property which may affect the price a buyer is 
able to pay (Turnbull & Sirmans, 1993). In sum, the buyer’s financial positions affect the 
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prices and explain part of price differences in the transaction prices (e.g. Harding et al., 
2003a and b; Kestens et al., 2006, Qiu et al., 2020). However, these studies do not examine 
whether the financial position affects the different buyer groups differently.

Internet as one of the search tools in the transaction process should increase efficiency 
in housing markets by providing information for house buyers and reducing information 
asymmetry. Internet use increases the buyer’s search duration and intensity. Young potential 
buyers are found to use the Internet more than their older counterparts (Larsen et al., 2008; 
Zumpano et al., 2003) used the survey data to investigate whether the use of the Internet can 
increase the market efficiency in the US. and found that the search costs are reduced and 
search intensity is increased, the efficiency can be enhanced. Their findings are supported 
by a similar reach by Richardson & Zumpano (2012). However, the authors also raised an 
issue about market efficiency. They argued that if Internet search could not reduce search 
time or help to find a lower price house, that is, a buyer searching on the Internet was not 
compensated, this would be inefficient. But these studies do not address this research ques-
tion. Ling et al., (2018) studied the transaction prices and local buyers in the US commercial 
real estate market. Though they did not explicitly investigate the impact of the use of the 
Internet on the transaction price, they found that the use of a real estate broker increases the 
acquisition prices of buyers.

In summary, the existing literature finds that information asymmetry exists in the hous-
ing market. There is a price premium/discount paid by different buyer groups. A buyer’s 
financial status affects the price he/she pays for the property. Internet as a search tool could 
improve search efficiency and reduce information asymmetry, but no significant impact of 
it on housing prices is found.

3 Data and methodology

The standard hedonic model is employed to estimate the effect of house buyer’s character-
istics on housing transaction prices.

Our model builds on prior search models such as Lambson et al., (2004), Ihlanfeldt & 
Mayock (2012) and Chinloy et al., (2013). We modify prior models by including more buy-
er’s characteristics such as residence, prior market experience and acquisition motivation, 
financial ability and search method to account for trade-off between buyer’s characteristics 
and their impact on transaction prices. The hedonic model is constructed as follows.

 P = Xβ + Hγ + ε  (1)

P is the sale price per sq. m taking the nature logarithm form. X are building attributes 
with parameter β including location attributes and submarket controls. H are the buyer’s 
characteristics and γ is the parameter. The house buyer’s characteristics are buyer’s resi-
dence to isolate local and non-local buyers; experience and motivation, i.e. less experienced 
first time buyer and more experienced repeat buyer for upgrading, buyer/investor; buyer’s 
demographic factors such as age and financial strength proxied by paying the acquisition 
with mortgage or cash and single or joint buyer and the search methods, i.e. internet use 
or traditional method. It is anticipated that non-local buyers pay a premium in acquisition 
price; less experienced first-time buyers may not pay a premium, as they are less wealthy 
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and may search longer. Experienced repeat buyers for upgrading may pay more in order to 
secure their desired property in a short time horizon. Experienced buyer/ investor may pay 
less for the houses. The financial constraints negatively affect the bargaining power and 
transaction price.

4 Data description

The data are provided by a real estate agency in Guangzhou. The study period is from Janu-
ary 2014 to March 2017. The dataset contains the information of sale date, sale price and a 
number of physical attributes of housing unit, locational factors and buyer’s characteristics. 
The physical attributes are the interior size (Size), lift (Lift), the housing unit at the top level 
(Top) or at the ground level (Ground). Top floor or ground floor indicates the location of the 
housing unit in a building which may contribute to the price difference. The empirical stud-
ies of the price premium of top floor or/and ground floor are inconclusive (Shimizu et al., 
2010; Wong et al., 2011), arguing the top floor is quiet and has a higher ceiling, it may com-
mand a price premium. but less accessible if the building has no lift, indicating a negative 
effect on housing prices for the buildings without lifts. The ground floor is more accessible 
and may have a storage room or garden, though it could have pollution issue. So its impact 
on price could be positive or negative. Based on these inconclusive findings there are no 
expected signs of the variables.

The location factors include distance in meters to CBD, primary school (PSCH), middle 
school (MSCH), metro station (Metro) and the environmental amenities such as the distance 
to city’s Landmarks, i.e. Pear River (River), Baiyun Mountain Park and other parks (Park). 
The natural of immobility of houses indicates the existence of spatial heterogeneity exists 
which contributes to the price variation (Anselin, 2003; Hanink et al. 2012; Wen et al., 2017; 
Chica-Olmo & Cano-Guervos, 2020). Therefore, we control the issue of spatial heterogene-
ity by including 10 binary variables concerning 12 submarkets2 in Guangzhou. Transaction 
prices are influenced by the housing market; therefore, we also control the housing market 
by including quarterly housing price index (HP) for existing apartment in Guangzhou dur-
ing the study period.

The data record the ID (Hukou) registration place of the homebuyers and the information 
of buyer’s characteristics, which allows us to identify the status of the buyer (local versus 
non-local), age, acquisition motivation (owner-occupier versus investor), market experience 
(first-time buyer versus repeat buyer for upgrading), financial strength (the acquisition is 
paid with mortgage versus in cash and single buyer versus joint buyer ) and search method 
(internet versus tradition methods such as real estate agent, word of mouth, advisement in 
the paper, etc.).

The buyers whose Hukuo, the registration card, is not in Guangdong province are catego-
rized as non-local buyer (Non-local). The reason for such categorization is that Guangdong 
province has a unique spoken language and indigenous Lingnan culture. It would take time 
and effort for the people from outside Guangdong provinces to understand these unique 
local features, which could further increase information asymmetry for non-local buyers. 
We expect that non-local buyers pay a price premium, as they have an information disadvan-
tage over their local counterparts. Not only do they have to search more intensively, having 

2  3 small-sized submarkets are grouped in one submarket.
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a higher search cost, but also they may be less knowledgeable of the subtlety of the unique 
Lingnan culture and custom.

First-time buyer (FTB) is defined as a person who has never purchased a house before. 
First-time buyers are different from repeat buyers in many aspects. They are younger and 
have lower income and lower credit scores. The properties they purchase are usually less 
costly than the properties purchased by repeat buyers (Patrabansh, 2013). Experienced buy-
ers are repeat buyers (RB). They are a former house owner and buy the house for upgrading 
the size, neighbourhood and accessibility to amenities such as CBD, schools, City’s land-
marks such as Pear River, Baiyun Mountain park, and other parks. They are more informed 
and experienced of the local housing market and have stronger financial power than first 
time buyer. But they may not necessarily pay less as they usually have a chain, that is, they 
have to sell their houses to purchase new ones. Especially if they could not find their desir-
able houses in time, they have to rent a place, which will increase their total costs. So they 
may be more likely to pay a premium.

The motivation for buyer/occupier is different from buyer/investor (INVE), which may 
explain the price difference paid. Buyer/investor is an experienced and informative buyer 
and may be able to identify the underpriced property and pay less than owner/occupier 
(Larsen et al., 2008 and Neo et al.2008)

Demographic variables are buyer’s age and financial power. Buyer’s age (Age) is identi-
fied as one of the demographic factors affecting the price (e.g. Harding et al., 2003b; Ling 
et al. 2013 and Qiu et al., 2020). Age is calculated as the difference between the transaction 
year and the buyer’s birth year and takes the natural log form in the test. The buyer’s finan-
cial power is proxied by paying the acquisition with a mortgage or one-time cash and single 
buyer or joint buyer as we don’t have the information of the buyer’s income. It is assumed 
that buyer who has weak financial power has weaker bargaining power, they will be more 
likely to shop around and negotiate to find a home they can afford, so they are likely to get 
a discount. Financial power influences price premium/discount (Harding et al., 2003a, b; 
Kestens et al., 2006). We expect that the buyer paying the acquisition with a mortgage or a 
single buyer is more likely to pay a discount.

Method of searching is defined as whether the buyers find the property information on 
the Internet or via telephone, advertisement in newspaper, house show, word of mouth, 
branch visit, the traditional methods. The Internet can increase search intensity, therefore 
reducing information asymmetry. We argue that Internet use can explain price differentials 
to a certain extent.

Our empirical study focuses on the existing commodity apartment buildings. Afford-
able houses, self-constructed houses, and privatized houses through the housing reform are 
excluded from the sample to minimise the bias noise. We discard the observations with 
missing or abnormal value. There are 13,848 transactions with complete information. 
Table 1 presents the summary of the variable description and its expected sign.

Sample means for the variables used in our empirical model are reported in Table 2. 
Column 1 is a full sample. Column 2 is the local buyer and Column 3 is the non-local buyer. 
The average size of the full sample is 93.24 sq. m. The average size for the local buyer is 
90.49 sq. m; while the average size for the non-local buyer is 98.86 sq. m. The unit price 
for the full sample is RMB 20,734 per sq. m. The unit price paid by local buyer is RMB 
20,579 per sq. m, lower than the price paid by the non-local buyer who paid RMB 21,053 

1 3



Heterogonous buyers and housing transaction prices: a case study of…

per sq. m. The non-local buyers tend to buy bigger houses and pay higher prices than their 
local counterparts.

In Guangzhou, the buildings built before 1993 have no lift, so the lift variable is used as a 
proxy of building age. 65% of the buildings in the sample have lifts, indicating they are built 
after 1993. The differences in the locational attributes are more pronounced between local 
and non-local buyers. Local buyers tend to buy properties that are closer to CBD, schools, 
metro stations, and amenities such as Pear River and parks than non-local buyers who chose 
more distant locations from these amenities.

33% of the house buyers are out-of-province buyers. The average age of house buyers 
in the full sample is 35.3 years old. The average age is 35.59 years for the local buyer and 
34.70 year, for the non-local buyer.

60% of the buyers are first-time buyers (FTB), 60% of local buyers are first-time buy-
ers as shown in column 2; while 61% of non-local buyers are first-time buyers as seen in 
column 3. This ratio is comparable to some studies of US city such as Reno (Song, 1995) 
and European city such as Stockholm (Wilhelmsson, 2008). The repeat buyers for upgrad-
ing (RB) or investment (INVE) represent 29% or 11% respectively in the full sample. The 
proportions of local repeat buyer and investors are 29% and 7%. 29% of non-local buyers 
are repeat buyers and 6% are investors.

70% of buyers paid their acquisitions with a mortgage. 69% of local buyers purchased 
the houses with a mortgage, compared to 73% non-local buyers as shown in columns 2 and 

Table 1 Description of variables
Variables Description Ex-

pect-
ed 
sign

Price Natural log of transaction price /sq. m in Yuan
Size Natural log of interior size (sq. m) +
Ground Dummy variable equal to 1 if the housing unit is at ground floor. ±
Top Dummy variable equal to 1 if the housing unit is at top floor. ±
Lift Dummy variable equal to 1 if the building has lift. +
CBD Natural log of distance (in meter) between the property and CBD. -
PSCH Natural log of distance (in meter) between the property and the nearest primary 

school.
-

MSCH Natural log of distance (in meter) between the property and the nearest middle 
school.

-

Metro Natural log of distance (in meter) between the property and the nearest metro 
station.

-

River Natural log of distance (in meter) between the property and Pear River. -
Park Natural log of distance (in meter) between the property and parks. -
Non-local Dummy variable equal to 1 if buyer is from outside Guangdong province. +
Jbuyer Dummy variable equal to 1 if it is joint buyer. +
Age Natural log of buyer’s age, calculated as the birth year to the year of the transaction. +
FTB Dummy variable equal to 1 if buyer is first-time buyer. -
RB Dummy variable equal to 1 if buyer is repeat buyer/occupier. +
INVE Dummy variable equal to 1 if buyer is investor. -
Mor Dummy variable equal to 1 if buyer finances acquisition with mortgage -
Int Dummy variable equal to 1 if buyer uses the Internet to obtain property 

information.
-
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3. 35% of buyers are joint buyers, so is it for local buyers as shown in column 2. 34% of 
nonlocal buyer are a joint buyer as shown in column 3.

Internet use for house buyers in the searching process is not as widespread as in some 
developed western countries like the UK and the USA. For example, according to the 2009 
National Association of Realtors (NAR) Profile of Home Buyers and Sellers in the USA, 
90% of home buyers used the Internet to search for houses. Traditional methods such as real 
estate agency, words of mouth, house shows, advertisements in the newspaper, branch vis-
its, etc. are still the major channels to disseminate the information of the properties on sale 
in China. In our sample, only 31% of buyers used the Internet to search houses on sale. This 
ratio is the same for the local buyer (31%). More non-local buyers (33%) use the Internet to 
search for the houses on the market.

Table 3 reports a descriptive summary of the study variables of different buyer groups. 
Column 1 reports first-time buyer (FTB), column 2 is repeat buyer for upgrading (RB) and 
column 3 is buyer/investor (INVE). It can be seen that there are systematic differences in the 
observables of the different buyer groups. FTB selects the most distant locations to CBD, 
schools, metro stations, and amenities, pays the lowest unit price (RMB 18,902 per sq. m). 
They are the youngest (33.25 years old) and have the weakest financial strength proxied 
by Jbuyer (20%) and mortgage (78%). It is the group that is more likely to use the Internet 
(33%).

Repeat buyer (RB) in Column 2 tends to buy the largest house (114.07 sq. m), pay the 
highest price (RMB 24,589.86 per sq. m), chose the location closer to the amenities than 
FTB. They are older (38.92 years old) and have stronger financial strength than FTB proxied 
by Jbuyer (11%) and mortgage (59%). 31% of RB uses the Internet to search for property 
in the market.

INVE tends to pay less than repeat buyer, buy the smallest house (66.56 sq. m), choose 
the locations closest to CBD, schools, metro stations, and environmental amenities such as 
Pear River and parks; They tend to be the oldest (39 years old) and has strongest financial 
power as shown in Colum 3. 2% of INVE are Jbuyer and only 39% of the purchase with a 
mortgage. 26% of them use the Internet to search for the property, less than the other two 
buyer groups.

Tables 2 and 3 show that there are marked differences in buyer’s characteristics among 
different buyer groups. These differences highlight the importance to examine the relation-
ship between buyer’s characteristics and the transaction prices and the extent to which the 
price premium/discount observed could be explained by these characteristics.

5 Empirical results

Our study aims to investigate whether and the extent to which house buyer’s characteristics 
affect housing transaction prices. We control for average by including submarkets and time 
of sale by fixed effects. The variables of the existing housing price index of Guangzhou, 
building attributes, location attributes, submarket dummies, and year dummies are con-
trolled but not reported here.

Table 4 reports the regression test results of the impact of the buyer’s characteristics 
on the housing transaction price. The test results with all control variables are reported in 
Appendix. There are three model specifications. In each of the specifications, the natural 
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logarithm of the sale price per sq. m is expressed as a function of the test variables identi-
fied to affect the house sale prices. Specification 1 is the base model; the control variable 
is non-local buyer. In specification 2, the variables of different buyer groups, i.e. first-time 
buyer (FTB), repeat buyer for upgrading (RB,) and buyer/investor (INVE) are included for 
the test. Specification 3 reports the results of non-local FTB, non-local RB, and non-local 
INVE to test the effect of locality on different buyer groups. The primary focus of the paper 
is whether the different types of buyers pay the same price for a given property.

Table 3 Descriptive summary between first-time buyer (FTB) and repeat buyers (RB) and buyer/investor 
(INVE)

(1)  FTB (2)  RB (3)  INVE
Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Size 88.2078 38.81 114.07 56.61 66.53 48.99
Price/sq.m 18,902.21 8,807.48 24,589.86 9,223.37 22,468.57 9,223.37
CBD 2,290.68 1,904.35 1,976.40 1,561.97 1,597.95 1,403.24
PSCH 947.63 787.05 887.06 751.9 685.72 600.1
MSCHl 1,239.68 977.97 1,176.70 893.74 962.74 781.92
Metro 2,740.05 5,585.69 2,613.98 7,050.96 1,371.81 3,056.12
River 2,006.41 1,723.10 1,949.67 1,548.85 1,723.22 1,462.84
Park 1,783.45 1,341.90 1,663.17 1,079.14 1,430.49 941.082
Age 33.25 8.66 38.92 9.69 39 10.21
Jbuyer 0.2 0.4 0.11 0.32 0.02 0.13
Mor 0.78 0.412 0.59 0.492 0.39 0.49
Int 0.33 0.469 0.31 0.463 0.26 0.44
No of observation 8,489 4,220 1,139

Table 4 Regression results of the impact of the different buyer groups on transaction price
1 2 3
Coef. S.E Coef. S.E Coef. S.E

Constant 3.753*** (0.147) 3.746*** (0.148) 3.734*** -0.147
Non-local 0.012*** (0.002) 0.012*** (0.002)
FTB -0.008* (0.005)
RB 0.021*** (0.005)
INVE -0.004 (0.006)
Non-local FTB -0.001 (0.005)
Non-local RB 0.027*** (0.005)
Non-local INVE 0.022*** (0.008)
HP Yes Yes Yes
Building attributes Yes Yes Yes
Location attributes Yes Yes Yes
Submarket Yes Yes Yes
Year Yes Yes Yes
No of observation 13,848 13,848 13,848
R2 0.751 0.747 0.75
AIC -62324.8 -63414.3 -62506.5
 F-value 1433.86 1571.55 1345.38
Note: ***, ** and * stand for the significant level at 1%, 5% and 10%
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The estimated coefficients of the non-local variable in Specification 1 and 2 are posi-
tive and statistically significant at a 1% level, suggesting that non-local buyers pay a 1.2% 
premium for identical housing. This finding is in accord with the theory and other research 
findings that the locality of house buyers affects the transaction prices (e.g. Lambson et al., 
2004; Ihlanfeldt & Mayock, 2012; Neo et al., 2008; and Zhou et al., 2015) as they have 
information disadvantage over their local counterparts about the local housing market.

In Specification 2, the coefficient of FTB is negative and statistically significant, indicat-
ing the first time buyer pays significantly less than other groups of buyers. The coefficient 
of RB is positive and statistically significant, suggesting that repeat buyers who upgrade the 
size, neighbourhood or location pay a price premium. The coefficient of INVE is negative 
but insignificant.

Specification 3 includes the non-local FTB, non-local RB and non-local INVE. The coef-
ficient of non-local FTB is negative, but becomes statistically insignificant now when the 
locality is considered. The coefficients of non-local RB and INVE are positive and statisti-
cally significant, indicating both of them pay a premium, higher than the average ones paid 
by RB and INVE as shown in Specification 2. The finding provides further evidence that 
the locality of buyers matters and its impact varies with different non-local buyer groups, as 
not all non-local buyer groups pay a premium. The locality factor seems to affect the prices 
paid by repeat buyer and buyer/investor more significantly than a non-local first-time buyer.

Next, we explore whether and the extent to which the influence of buyer demograph-
ics and search method on the price discount/premium by different buyer groups. Buyer’s 
demographic characteristics are age and financial strength proxied by mortgage or cash and 
single buyer or joint buyer.

Table 5 reports the regression test results. The buyer’s purchase power is subject to their 
financial status and ability measured by paying the acquisition with mortgage or cash and 
single buyer or joint buyer. If the house is purchased by joint buyer, the financial strength 
of buyers may be relatively stronger than by a single buyer. Therefore, the variable of joint 
buyer is included as a proxy of the buyer’s financial strength. The buyers paying with a 
mortgage or single buyer should have relatively weaker purchase power than the ones pay-
ing in cash or joint buyer, therefore they may pay less for a property than their counterparts 
paying in cash or joint buyer.

Specification 1 in Table 5 is the base model, showing the results of the impact of age, 
financial strength proxied by mortgage and joint buyer and Internet use on the transaction 
price. The coefficient of the non-local buyer remains positive and statistically significant, 
the same as the ones in Specification 1 and 2, Table 4. The coefficient of mortgage is nega-
tive and statistically significant; indicating the house buyer paying the purchase with mort-
gage pay a significantly lower price than the one paying in cash. The coefficient of Jbuyer is 
positive but insignificant. The coefficient of Age is positive but insignificant. The coefficient 
of the Internet is negative and insignificant, indicating that Internet use itself has no signifi-
cant impact on the prices.

Specification 2 in Table 5 reports the test results of the interaction terms of the mortgage 
and different buyer groups, i.e. FTBxMor, RBxMor and INVExMor to test the contribution 
of financial strength to the differences of price discount/premium paid by different buyer 
groups. The coefficient of FTBxMor is negative and statistically significant. The coefficients 
of RBxMor and INVExMor are positive and statistically significant. Compared with the 
results in Specification 2, Table 4, the coefficient of FTBxMor, -0.013 is greater than the one 
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of FTB, -0.008, indicating the increase of the discount paid by FTB with a mortgage. The 
coefficient of RBxMor,0.013 is smaller than RB, 0.021 as a whole indicating the reduction 
of the premium paid by RB with a mortgage. The coefficient of INVExMor is positive and 
significant, indicating the increase in premium. The motivation of buyer/investor is different 
from buyer/occupier; the role the gear plays in the acquisition is different. Buyer/investor 
uses gearing to boost their purchase and investment return. The results indicate that finan-
cial strength affects the bargaining power of different types of buyers and can increase price 
discounts or reduce premiums.

Specification 3 in Table 5 reports the test results of the interaction terms of the mortgage 
and different non-local buyer groups, i.e. Non-local FTBxMor, Non-local RBxMor and 
Non-local INVExMor. Interestingly, the coefficient of non-local FTBxMor is negative and 
becomes statistically significant now, compared with the result in Specification 3, Table 4 
that the coefficient of non-local FTB is insignificant, indicating that financial strength causes 
a significant increase in price discount to the non-local FTB. The coefficients of non-local 
RBxMor and non-local INVExMor are positive and statistically significant. Compared with 
the results in Specifications 3, Table 4, the non-local RBxMor pay a premium of 1.9%, 
smaller than the non-local RB’s average one of 2.7%. However, the premium paid by non-
local INVExMor is 3.8%, higher than the non-local INVE’s average one of 2.2%, indicating 
the strong impact of financial strength on the differences of price premium paid by two dif-
ferent buyer groups.

If the mortgage is used as the proxy of buyer’s financial ability, the first-time buyers or 
repeat buyers who paid the acquisition with a mortgage would get a higher discount or pay 
a lower premium than their counterparts paying in cash respectively, especially for non-
local FTB with a mortgage who pays a price discount than otherwise. The investors are an 
exception. The investors, regardless of their locality, would gear up their financial strength 
through mortgage and pay a higher price for their desirable property. Thus, the test results 
provide strong evidence that financial strength affects the different buyer groups differently 
and could explain the variation in the discount/premium.

Specification 4 reports the test results of the interaction terms of different non-local 
buyer groups with a mortgage and using the Internet, i.e. Non-local FTBMorxInt, Non-
local RBMorxInt and Non-local INVEMorxInt to test whether the search method could 
further contribute to the differentials of discount/premium paid by different non-local buyer 
groups and reduce the information asymmetry for non-local buyers after controlling the 
financial constraints. The coefficient of Non-local FTBMorxInte is negative and statistically 
significant. The coefficient of Non-local RBMorxInte is positive and statistically significant. 
Comparing with the results in Specification 3, Table 5, we can see that the discount paid by 
non-local FTB with a mortgage and using the Internet is increased; while the premium paid 
by non-local RB with a mortgage and using the Internet is reduced. The results provide the 
evidence that Internet use itself could not have a significant effect on the transaction price, 
but combined with the variables of financial constraints, the effect of the Internet use on the 
differentials of price discount/premium paid is significant, indicating Internet use can reduce 
information asymmetry for non-local buyers and can improve the market efficiency.

VIFs of all independent variables are less than 10, but are not reported here. Thus, these 
statistical results indicate that all independent variables are independent relatively and the 
multicollinearity issue does not affect our estimations.

Robustness Test
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Following Ong et al., (2006), Samaha & Kamakura (2008), it is assumed that a buyer 
has a reservation price, P* for a housing unit i, which is determined by a bundle of housing 
attributes and locational characteristics. The actual transaction price paid by a buyer could 
be expressed as.

 Pi = Pi
∗ − εi. (2)

Where ε is the residual value. The hedonic model captures the value of housing attributes 
and locational characteristics, but not the buyer’s characteristics which may be fetched by 
the error term and contribute to the housing price variation. Therefore, the residual value 
could include the price discount/premium determined by a buyer’s characteristics. The 
binary variable is designed in the probit model that has the value of 1 if the property has a 
premium and 0 otherwise. The test results are reported in Table 6.

Probit regression results are consistent with the ones in Tables 3 and 4, reinforcing the 
traditional hedonic regression test results above.

6 Conclusion

The empirical results show that house buyer’s characteristics affect the transaction prices in 
the residential market in Guangzhou, China and information asymmetry exists. The market 
efficiency can be improved by encouraging the use of the Internet to search for property 
in the market, especially for information disadvantageous non-local buyers. Once we con-
trolled for observed and unobserved house heterogeneity, locational features, and housing 
market, non-local buyers pay a premium. Generally, less experienced first-time buyer gains 
a discount. The explanation for this is first-time buyers may search longer and have financial 
constraints, so they pay lower prices.

Secondly, we find that the motivation of acquisition plays an important role in price dif-
ferentials. Experienced repeat buyers for upgrading tend to pay a premium, irrelevant of 
their locality. The repeat buyers are older and have stronger financial power than first-time 
buyers. They may have higher search costs and a short time horizon. Thus, they tend to pur-
chase in haste or in their desired neighbourhood. Since upgrading the size or neighbourhood 
is the motivation of the acquisition, the house buyers for upgrading buy larger houses than 
the first-time buyer and buyer/investor and purchase the properties relatively in proximity 
to CBD, schools, metro stations and environmental amenities.

We also find mortgage as a proxy of the financial strength of house buyers plays a signifi-
cant role in price differentials. The buyers financing the acquisition with a mortgage have 
strong bargaining power and pay a significantly lower price than the buyers paying in cash 
regardless of the locality except for non-local buyer/investor who seems to behave differ-
ently. The price effect of a mortgage is more pronounced for the non-local first-time buyer 
who pays a discount, compared with their counterpart paying in cash. This finding confirms 
that the financial constraints contribute to the differentials of price discount/premium paid.

Internet use itself is not found to have a significant impact on the price. When combined 
with the factors of locality and financial strength among different buyer groups, it is found 
that Internet use could increase the discount paid or reduce the premium for a non-local first-
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time buyer or non-local repeat buyer, indicating Internet use can reduce information asym-
metry for the non-local buyers, especially the non-local buyers with financial constraints. 
This finding is important to improve the market efficiency in China as at the moment, the 
Internet as a search tool in the process of housing transaction is not widely used in the 
housing market in China. One of the reasons is the accuracy of the housing information dis-
closed on the Internet, as the seller could list his/her property on the Internet without having 
to accurately disclose the information of the property. This could discourage some house 
buyers from searching the properties on the Internet. Therefore, it’s necessary to establish 
a system or a generally accepted practice to regulate information disclosure on the Internet 
and increase the credibility of the information disclosed. This will attract more people to 
use the Internet as a search tool and improve market transparency. Improving real estate 
agent’s capability to understand e-business process and establish pivotal websites that are 
user friendly and without restrictions on area covered or/and listing duration also could help 
improve market efficiency.

7 Appendix

Table 7 Regression test result of homebuyer’s characteristics and housing price
Model 1 Model 2
Coef. S. E VIF Coef. S.E VIF

Constant 3.709*** (0.146) 3.674*** (0.147)
Non-local 0.011*** (0.002) 1.071 0.011*** (0.004) 1.091
FTB -0.008* (0.005) 6.335
RB 0.022*** (0.005) 5.772
INVE 0.002 (0.006) 2.506
Age 0.001** (0.000) 1.13 -0.001 (0.000) 1.195
Jbuyer 0.02 (0.004) 1.039 0.001 (0.004) 1.062
Mor -0.006*** (0.004) 1.253
Int -0.001 (0.004) 1.047
Lnsize 0.094*** (0.005) 1.411 0.108*** (0.005) 1.28
Ground 0.023*** (0.005) 1.041 0.025*** (0.001) 1.042
Top -0.048*** (0.004) 1.022 -0.047*** (0.004) 1.024
Lift 0.102*** (0.002) 1.337 0.103*** (0.002) 1.332
LnCBD -0.008*** (0.001) 1.633 -0.008*** (0.001) 1.632
LnPSC 0.005*** (0.001) 1.969 0.006*** (0.001) 1.974
LnMSC 0.011*** (0.001) 1.566 0.01*** (0.001) 1.566
Lnmetro 0.001 (0.001) 2.707 0.001 (0.001) 2.713
LnRiver -0.005*** (0.001) 1.201 -0.004*** (0.001) 1.2
LnParks -0.002 (0.001) 1.296 -0.002 (0.001) 1.298
Yuxiu 0.201*** (0.005) 2.333 0.205*** (0.005) 2.331
Huangpu -0.014* (0.007) 1.39 -0.013*** 0.007 1.395
Fangchun 0.053*** (0.005) 1.846 0.052*** (0.005) 1.838
Tianhe 0.209*** (0.004) 3.042 0.211*** (0.004) 3.043
Zhuhai 0.161*** (0.004) 2.424 0.162*** (0.005) 2.429
Baiyuan 0.017*** (0.004) 1.677 0.014*** (0.004) 1.683
Liwan 0.136*** (0.005) 2.026 0.137*** (0.005) 2.028
Huadu -0.26*** (0.004) 2.16 -0.263*** (0.005) 2.151

1 3



Heterogonous buyers and housing transaction prices: a case study of…

Table 7 Regression test result of homebuyer’s characteristics and housing price
Model 1 Model 2

Others -0.248*** (0.035) 1.011 -0.256*** (0.035) 1.011
HPI(90–144) 0.003** (0.001) 2.352 0.003*** (0.001) 2.359
@2014 0.05*** (0.001) 1.602 0.05*** (0.003) 1.603
@2015 0.044*** (0.004) 1.204 0.046*** (0.004) 1.209
@2016 0.059*** (0.004) 1.852 0.059*** (0.004) 1.862
R2 0.75 0.745
 F-value 1381.73 1404.37
No of observation 13,848 13,848
Note: ***, ** and * stand for the significant level at 1%, 5% and 10%
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