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Using GIS in the hedonic pricing modeling of housing price in a medium-sized city:
A case study in Xi’an City,China

Kai,LIU
Second Grade Masterate Student
<liukai890208@yaho0.co.jp>

(1) Objectives

In this paper,authors takes research on the housing price in
Xi’an City in March,2014.We use the approach on hedonic
pricing modeling to make Multiple regression analysis,which
can investigate various influence factors that affect on a new
residence.Then,we verify that local singularities caused by
unobserved variables or estimation bias can be related to
residual errors.Further,we have classified the housing
agglomerations depending on their price per square meters
and monthly growth rate in different subregions in Xi’an.
(2) Methodologies and Materials
2.1 Hedonic pricing modeling

Defined formula and logarithmic form and semi-logarithmic

form
P=f(L,S,N)

In(P) =4a, +ZI:ai In(Z,)+¢

In(P)=a, +Zl:aiZi +&
n=1

2.2 Residual errors analysis

2.3 Cluster analysis

(3) Results and Discussion:

1. P(total price in 10,000 RMB) increases by about 1.247%
along with S(Area in m?) increases by 1%.According to the
average level of hosing prices got from the
378-samples(922,500 RMB).This is equivalent to about
11,500 RMB more expensive.

2. P decreases by about 0.27% along with DC (distance to
CBD in km.) becomes 1% farther, which means about 2,500
RMB cheaper. It means that between a residence and CBD
there exists distance decay effects.

3. Aresidence at the floors which is above 121" (> 12) is about
13.2% cheaper than one at a lower floor below 121
(<12).According to per capita disposable income of Xi’an,
2013(33,100 RMB, from Statistic Bureau of Xi’an City), the
outcome can be expressed as: It exists a high premium caused
by the floors’ number. Homebuyers should pay more about
121,800 RMB to buy a Low-rise residence, which is
equivalent to nearly 3.7 times the amount of per capita
disposable income in Xi’an, 2013.

4. When the distance to the nearest subway station (in km)
becomes 1% farther, the price will become about 0.061%
cheaper, correspondingly. It means that about 560 RMB
cheaper at the average level. Comparing with well-developed
rail transportation in other Metropolis cities, Xi’an, a
medium-sized city has a characteristic at a period of the initial

-10-

stage. In contrast, Metropolis cities like Beijing, there is much
higher premium about the factor of rail transportation.

5. With regard to premium about the factor about a Key
Primary School, the following two arguments can be
supported.

1) In the case that when setting an 825-meter buffer of a Key
Primary School, we can get a best regression results at 5%
statistical significance level. In the future we can try to use the
approach of matching regression to specifically investigate the
problem about Xue Qu Fang.( residences inside a Key
Primary School's attendance zone)

2) At an average, there is premium that is nearly 86,900 RMB
in the factor about a Key Primary School, which is about 2.6
times the amount of per capita disposable income in Xi’an,
2013. It also indicates that educational resources have been
well capitalized in the value of a residence.

6. For the factor about the situation of North and South
transparent, there is a slight premium that is only 41,500 RMB.
What’s more, the regression result is roughly statistical
significance at only 10% level (Strictly speaking in Statistics
at least 5%).This is because the vast majority of a new
residence is south facing, which can be read from the raw data.
It seems that when we only discuss about a new residence,
using data will became limitative by cases.

(3) Conclusion

Results can be evidence that a within-zone housing unit is
sold 9.4% more than if it was outside the attendance zone of a
Key Primary School. Besides, this study educed a specific
threshold value(825 meters) from the regression process about
residences inside a Key Primary School's attendance zone at
5% level of the statistically significant, in order to measure
the premium on the property from the influence of educational
resources.

In addition, we got a corollary from this study that is
comparing with the other metropolis, an element of the
subway has not been capitalized into a residence significantly
in the housing market of Xi'an, which supports that it is a
medium-sized, un-modernized city.

For a real estate investor, this study draw a conclusion that
the housing market of Xi'an is during an expanding
development period at 2014 year.

Finally, through the discussion on residual errors from
hedonic pricing model, we can explain the local singularity.
Moreover, we can try to amend the bias and undervaluation
caused by unobservable neighborhood traits, and verify the
effect and shortage of hedonic housing price conversely. This
study makes cluster analysis in order to reveal the housing
price trends and the real estate market prospects for new
residences in each administrative region in Xi’an City.
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Association Between Community Walkability and Residents’ Physical Activity

Hou Hao
First Grade Doctorate Student
<houhao880828@gmail.com>

(1)Objectives:

Suburbanization leads to a new style of
neighborhood compared with traditional ones
which are walkable and enable daily activities.
The new style contains only houses instead of
considering daily needs. Such a neighborhood is
considered as “low-walkability community”
which causes physical inactivity.

Walkability is a measure of the effectiveness
of community design in promoting walking and
bicycling as alternatives to driving cars to reach
shopping centers, schools, restaurants and other
common destinations.

The objectives of this research is to Figure out
the association between community walkability
and physical activity. Find out the important
factors in evaluating community walkability of
suburban areas in megacities such as Tokyo.

(2)Methods:

Census data is used to select the areas which
can be considered as residential areas. Then with
the land use data, road data and other to
calculate the walkability of each community in
study area. Finally use people flow data to
calculate the residents’ daily physical activity.
Use the result to help improve the method of
walkability calculation.

Dwelling density: The density of buildings.
Higher density indicates higher accessibility to
variety of complementary activities and more
time consumed in driving and parking.

Street connectivity: Density of intersections (3
or more unique intersecting streets). Higher
connectivity indicates a greater variety of

potential routes which means easier access to
major roads and shorter times to destinations.

Land use diversity: Higher diversity indicates
more destinations where goods and services can
be purchased and higher possibility of a trip by
walking and bicycling.
_ 2Zk(pkIn py)

InN

In the formulation, k is the category of land

d=

use; p is the proportion, N is the number of land
use categories. The equation results in a score of
0-1, with 0 representing a single type of all land
uses and 1, a developed area with all land use
categories.

Aesthetics: Aesthetics will be evaluated from
three attributes - Density of green land, Number
of landmarked buildings and Percent of streets
considered clean.

Safety: Data of Number of accident and ratio
of streets well lit at night is supposed to be used
in calculating community’s safety.

(3)Supposed Results:

It is supposed that the walkability of each
residential division in the study area will be
calculated by the methods. Then use the distance
of trip in people flow data to work out the
physical activity in each division. After that,
compare the two results to find out the key
attributes to residents’ physical activity.
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Geovisualization of population distribution in Colombo district, Sri Lanka.

S.1.S.Subasinghe
First Grade PhD Student
<subasinghepgia@gmail.com>

(1) Objectives: (4) Conclusion:

The main objective of this study is to develop method The Landscan data is not available before 1998 but
the census data is available in most of countries to

represent the population dimension. The developed
surface model of census data can be integrated with
Landscan data for various analysis which are related
to the distribution pattern of population.

of geovisualization of population data as surface
model by using census data and compare with the
Landscan data in Colombo district, Sri Lanka.

(2) Methodology:

The framework to achieve this objective was
structured into two main stages (Fig.1). The first stage
of the study was developing a surface model of
population distribution using census data in 2012.
Following modified formula was used to calculate the
population density by GN division (GND) level in the

Population density

ibw Pooulation density map

study area.

Landuse data Visuzl comparison

) ) Total number of population
Population density of GN =

Area of GN — (Dense forest + Waterbodies) ) . 4
) - Landscan data Population density W (Puuulalionﬂcnsih' maD)
The dense forest and water bodies were classified by

using pan-sharpened satellite image of Landsat 8
ETM+, 2013. The calculated population density value
of each GND were added into centroid of each GND
to interpolate using Inverse Distance Weighted (IDW)
method.

Second stage of the study was developing a surface
model of population distribution using Landscan data
in 2012. In order to calculate the population density of
each cell following formula was used.

. . Plxel Value Persons/sq km
Population density of Cell = m ® o . VaE

(b) wm;ﬂcensusaa,?oﬁm
The density value of each cell was added into centroid
of cells and interpolated using IDW for generating
population density surface model using Landscan data.
(3) Results and Discussion:
The geovisualization of population distribution
through census data and Landscan data shows slightly
equal spatial pattern of population distribution (Fig 2).

But the exact value of each point is showing different

value due to the differentiation of information sources. \

Persons/sq km
The minimum value and maximum value of census ﬂ“:« -
data are respectively 76.967 and 49335 while the L T S s

.. . (@) IDW interpolation Landscan data, 2012
minimum and maximum value of Landscan data

Fig.2. Spatial pattern of th lation distributi
2.52948 and 47330.8 (Persons/sq km). 102 SPatlal patterh 0T The poptiation dISTbUon
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(1) Objectives:

The main objective of this study was to analyze the
spatial expansion of the built-up area in Lusaka City
from 2000 to 2010 using Remote Sensing and GIS
techniques.

(2) Methodology:

To achieve the objectives of this study, two satellite
images acquired from the United States Geological
Survey website were used; Landsat 7 ETM+ of 2000
and Landsat 5 TM of 2010. Supervised Classification
was used to classify the images into three land cover
classes (Built-Up, Non Built-Up and Water). The
classification involved several steps which include: (1)
image Pre-processing, (2) Training Samples (TAS)
Identification (3) Signature creation, (4) running the
Maximum Likelihood Classification (MLC) method
and (5) produce Landcover maps (Figure 1). ARCGIS
10.2 was used in this study. The formula below was
then used to calculate the percent change (increase ) in
the built area of the city.

P Change = Land class Area (2010) - Land class Area (2000) X100
ercent Lhange = Land class Area in 2000

(3) Results and Discussion:

Two landcover maps for 2000 and 2010 respectively
were produce in this study (Figure 1). The land cover
maps show that the built area has been expanding
away from the city center. The results show that the
percent increase in the built area was 56% between
2000 and 2010. The built area expansion seems to
exist towards the northern, western, eastern and south
eastern parts of the city. The most probable reason
for expansion in the western and northern parts of the
city is due to slum area expansion due to in migration
of people from other parts of the country. There have
been a lot of developments (shopping malls, hotels
etc) in the central part towards the eastern part of the
city which could be the reason for the expansion in
these areas.

The expansion in the south eastern areas can be
attributed to the development of privately owned
housing units as the government has been selling

parcels of land to the local people who are able to
build high cost houses in the area. The urban
expansion observed is expected to continue growing.
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(4) Conclusion

This study is an initial analysis in my research project
aimed at analyzing the land use and land cover
changes and modeling urban growth in Lusaka City
of Zambia. The study has revealed that there has been
high expansion in the built up area confirming that the
city has been experiencing high urban growth.
Although accuracy assessment was not done, the
study reveals that there is need to classify the area
into more land cover classes to have an in-depth
understanding of the landuse and landcover patterns
over time and explore other supervised classification
methods for more accurate results.
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