
1 

 

Does Housing Age Influence on the Price of Parking 

Space in the Same Way of Property Value? 

-An Evidence from Taichung, Taiwan  

 

Hsien-chi Hsieh*                                                                          Ho-wen Yang  
Ph.D. Program for Civil Engineering,                                    Associate Professor, Department of Land Management 

                      Water Resources Engineering,                                                                   University of Feng Chia 

and Infrastructure Planning                                               No100, Wen hua Rd., Taichung City, Taiwan (ROC) 

                          University of Feng Chia                                                                         hwyang@mail.fcu.edu.tw 

No100, Wen hua Rd., Taichung City, Taiwan (ROC)                                                                               

aq3851653er@gmail.com 

 

 

 
Abstract - With the rapid economic growth in Taiwan, the number of cars has grown rapidly, and the demand for parking spaces has 

increased. The issue of parking spaces has gradually gained attention. As the price of the property is revised downwards as the housing age 
increases, the parking space is relatively resistant due to the use value of the parking space. Due to the lack of domestic research on the price of 
parking spaces affected by housing age, the purpose of this study is to collect the actual price registration information of the residential buildings 
on the 10th to 15th floors of Xitun District, Taichung City in the past five years and to observe whether the influence of housing age on the price 
of parking space and the influence of housing age on the price of building are the same ?The age of the house in the data and other factors 

affecting the price of the parking space are treated as independent variables. The independent variables have 8 attributes, using the Hedonic 
Price Method to clarify the important factors affecting the price of  parking space, including  housing age and the square of the house age, the 
type of parking space, the single parking space area, the unit price of  building, and floor interval, and the interaction between the single parking 
space area and the type of parking space, and the interaction between the unit price of  building and floor interval, and observing whether the 
influence of housing age on the price of parking space and the influence of housing age on the price of building are the same? The empirical 
results show that the six independent variables such as housing age and the square of house age, the type of parking space, the single parking 
space area, the unit price of building, and the interaction between the single parking space area and the type of parking space have significant 
impact on the price of  parking space. Among the factors affecting the parking space price selected by this study, the influence of the single 

parking space area is the largest, and the explanatory power of the model is 35.3%.The regression coefficient of housing age is positive, and the 
regression coefficient of the square of the house age is negative, that is, the influence of housing age on the parking space price is increased first 
and then decreased, and the parabolic is opening downwards, and the influence of housing age on the residential price is first reduced and then 
increased, and the parabolic is opening upwards. The parabola is in the opposite direction, shows the strange phenomenon that the price of 
parking space increases first and then decreases with the increase of housing age. It may be because the parking space is in short supply and the 
parking space emphasizes its use value, so the price of parking space is relatively resistant to the decline, and even the trend of rising against the 
trend. 
 Keywords - Hedonic Price Theory, Parking Space Price, Taichung City 

 

I. INTRODUCTION 

We all know that housing age affects housing prices. Construction has depreciation problems as the age of house increases. 

The value of real estate within the number of years of durability of the building, its value shows a phenomenon of first drop and 

then rise, however, the parking space pays more attention to the use value, as long as the parking space is still available, but has 

not heard of the depreciation situation, so the house price is falling under the circumstances, the price of the parking space is 

relatively resistant, and even rises against the trend. 

The residential building transaction in Taiwan, "Parking space" has become an essential facility, and some high-priced 

residential buildings even have to match double or triple parking spaces. The parking space of the residential building is quite 

different. The area of the rights is as small as 5 pings and some as much as 18 pings. Generally speaking, 8~12 ping is more 

reasonable, as shown in Table I. Some builders allocate a small area to the parking space, and put more area into the public 

facilities to set a proportion to maximize the interests of the builders, resulting in a high proportion of public facilities. There are 

no rigid regulations on the proportion of public facilities and the size of parking spaces in residential buildings. The construction 
company strives to strike a balance between customer acceptance and the rate of return of construction companies. 
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TABLE. I 

 SCHEMATIC TABLE OF THE AREA OCCUPIED BY THE RAMP GROUND PARKING SPACE 

Ramp Ground Parking Space       

Parking space area The general ground parking space is 5.5m long and 2.5m wide and about 4 pings. 

Lane area 

Each parking space has a 4~8 ping lane area, and the remaining lane area and air 

defence refuge space are allocated to public facilities and are jointly owned by all 

residents to prevent residents without parking spaces from being banned from 

entering the underground parking lot. 

Building ownership registration area The normal ownership area is 8~12 pings 

 

Based on the above, this study hopes to explore the important factors affecting the price of parking spaces in the actual price 

registration data, and observe the impact of housing age on the parking space price, and whether the impact of housing age on the 
building prices is the same direction? The results of this research will serve as a reference for people to purchase parking spaces 

in the future. 

II. LITERATURE REVIEW  

A. Public facilities 

The pricing method for residential buildings in Taiwan is calculated based on the virtual floor area containing public 

facilities. However, from the public's point of view, it is not reasonable to have the same price of the proprietary part and the 

public facilities. People hope that in the future, the actual indoor area can be denominated (such as Japan), avoiding builders to 

increase profits by higher public facilities ratios. 

 Wang et.al (2018) show the study results that collective housing public facilities have a positive impact on residential prices. 

Lin (2009) defined the "Necessity" and "Unnecessity" of public facilities, and re-adjust the calculation method of various public 

facilities ratios, and establish a model of public facilities ratio, and provide consumers with reference to purchase real estate. 

Benefield (2009) found that residential neighborhoods contain different combinations of public facilities, having different impacts 
on housing prices. Chan et al. (2008) found that the results of the study show that consumers are willing to pay a higher unit price 

for the private part of the house, and the shared area of the house has a negative impact on the unit price. Li (2006), the builders 

registered such parking spaces with ownership but no rights as "Public facilities", which were shared by households. The builders 

poured the area of parking space into the area of building to obtain huge profits. 

     In Taiwan's real estate transactions with parking spaces, if it is a residential building, the parking space will be separately 

priced and then combined with the real estate, but after the second sale, only the total price will be attached to the parking space.  

B. Type of parking space and property rights 

1) Legal parking space: The parking space set by the building according to the proportion of the floor area of the main 

building. The statutory parking spaces must be registered as public facilities and have no independent rights. Only the number of 

parking spaces and the parking space number can be added to the registration rights. At the same time, the parking spaces cannot 

be sold separately to people outside the community. If the houses are sold, they must be sold together with the parking spaces. 
However, it may be handed over to a household or some households by agreement or by a separate agreement. 

2) Additional parking space: In addition to the statutory parking spaces, the parking spaces provided by the builders or 

builders themselves. This type of parking space can be registered as a public facility compared to a legal parking space. If an 

independent entrance is planned and there is a clear separation from the legal parking space, the independent property can be 

registered for sale separately, and the buyer is not limited to the community. 

3) Reward parking space: In order to solve the parking problem, the government will increase the floor area of the building 

and encourage the construction of additional parking spaces, which need to be provided to the public. Reward parking spaces are 

like additional parking spaces, can be registered as public facilities or have independent property rights and can be sold 

separately. 

4) property rights 

Xu (2006), the registration method of property rights in the basement parking space is inconsistent, which not only 

complicates the property rights relationship, but also affects the transaction of real estate transactions. Xie (1999), according to 
different classification methods, can get parking spaces of different names, which is the source of parking space property rights. 

Zhang (2004), the study found that most of the problems in practice are disputes about ownership and use rights. Tian (2006), the 

public's awareness of parking space or parking space is obviously insufficient, and it is impossible to gain insight into the 

similarities and differences between ownership registration and use rights, and suffer economic losses. Zhang (2008), the current 

problem of the property rights of parking spaces in apartment buildings is mainly caused by the differences in property rights 

system and the confusion of ownership and use rights. 
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C. The relationship between parking space price and housing age 

We all know that housing age will affect housing prices, and construction will be depreciated as housing age increases. Liang 

(2015), the value of real estate during the period of durability of building shows the reverse phenomenon of the first drop and then 

rise, and the real estate price model established by the age of house and the square of house age is the most appropriate.  Wang et 

al. (2018), in addition to the age of house, also added the square of house age as a variable. The empirical result is that the house 
age symbol is negative; the square symbol of house age is positive, which is the parabola of the opening upwards and the 

residential price is reduced first and then increased. Liang (2012) found that the reverse value of real estate value is caused by the 

interaction between the use value of real estate and the value of land redevelopment, which leads to the phenomenon of first drop 

and then rise. Lin (2010) found that as the age of house increases, the price difference between floors will gradually shrink. This 

is because the construction will be depreciated as the age of the building increases, so the proportion of the building to the total 

price will gradually shrink. However, the parking space pays more attention to the use value. As long as the parking space is still 

in a state of being used, it has not been heard of the depreciation situation. Therefore, in the case of a slowdown in house prices, 

the parking space price is relatively resistant, and even rises against the trend. Therefore, this study hopes to find out the impact of 

housing age on the price of parking spaces. 

In summary, in the past research, it was found that the price of the parking space has a great relationship with the property 

rights and types of the parking spaces. Therefore, this study takes the residential building as the object and finds the factors 

related to the price of parking space from the actual registration data, the housing age and the square of house age, the type of 
parking space, the parking space area, the unit price of building,  floor interval, the interaction between the parking space area and 

the type of parking space, and the interaction between the unit price of building and floor interval. A total of 8 variables as an 

independent variable. Taking the price of parking space as the analysis according to the variable, the linear model is used for 

analysis, and the hierarchical regression analysis is used to add the variables with greater influence one by one to explore the 

overall explanatory ability of each model and the explanatory ability of each independent variable in different stages. This study  

establish a prediction model of parking space price and observe whether the impact of housing age on the price of parking space 

is the same as the impact of housing age on construction price? 

III. METHOD 

A. Hedonic Price Theory 

Rosen (1974) puts forward the Hedonic price theory based on the new consumer theory. When the supply and demand 

balance is achieved in the market, consumers evaluate the additional costs that each unit is willing to pay for each additional unit 
under the principle of maximizing utility. The implied price formed by the consumer for the marginal willing price of each feature 

of the real property, and then multiplying the attributes of survey target by the implied price of each feature, that is, the price of 

survey target. 

The Hedonic price method, which mainly uses the regression analysis of statistical methods, attempts to interpret another 

dependent variable with one or more independent variables. It is one of the quantitative prediction methods, and predicts the 

future development of things based on the causal relationship of internal factors. Trends, more commonly used are simple linear 

regression and multiple linear regression models. The simple linear regression system is a simple linear relationship between the 

independent variables and the dependent variables; when the linear regression model has two or more independent variables, that 

is, multiple regression analysis, the causal relationship between the variable y and a group of independent variables x is discussed, 

the equation can be expressed, as shown in Equation. 1. 

y = a + ∑ 𝐛𝒊𝐗𝒊
𝒏
𝒊=𝟏  + 𝜀        （1） 

x1…x𝑖  :Independent Variables  a : Intercept  𝑏1…𝑏𝑛 : Regression Coefficients   𝜀: Error Terms 

The most commonly used method for estimating regression coefficients is the least squares method, which aims to find the 

regression line to minimize the sum of the residuals. After obtaining the regression line, it is necessary to examine the degree of 

adaptation between the regression line and the data, that is, the interpretation ability of the regression mode, and the most 

commonly used method for determining the degree of adaptation is the determination coefficient R2. When the researcher use 

regression analysis in the study, it is necessary to confirm whether the data collected by it is consistent, linear relationship, 

normality, independence of error terms, and variation of error terms are equal. Four regression analysis basic statistical 

assumptions, if data violates the basic statistical assumptions of the regression analysis, the statistical inference will be biased. 

The regression coefficient is zero at the same time, which means that the overall model is not appropriate. It is usually 
judged by ANOVA whether the F value is greater than the threshold value, and the P value is used to measure its significant level. 

The greater the level, the less stringent the representative, the easier it is to pass, the wrong judgment the greater the probability, 

the prescribed P value should be less than 0.05. 

 

B. Hierarchical Regression 

Hierarchical regression analysis is one of the commonly used types in regression analysis, so it is still necessary to meet the 

basic assumptions of regression analysis. In the regression analysis, the sequence of independent variables into the model must be 

determined according to the literature or related theories. Since independent variables enter the regression mode in a sequential 
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manner and form a structure similar to different level, it is suitable for academic theoretical construction. Multivariate regression 

analysis also needs to pay attention to the diagnosis of collinearity. Multiple Hierarchical regression analysis and multiple 

simultaneous regression analysis are very similar in statistical methods, except that the former must specify the order of entry 

according to the characteristics of the predictive variables. 

 

IV. RESEARCH DESIGN 

A. Research framework 

 The content of this study is mainly to observe the influence of housing age on the price of parking space by discussing the 

factors affecting the price of parking spaces. The real estate transaction price of the residential building on the 10th to 15th floors 

of Xitun District, Taichung City will be used for a total of five years from December 2013 to November 2018. The data contains 

the building of parking space area and the price of parking space as the basis for statistical analysis. A total of 8 variables are used 

for the independent variables such as the housing age, the square of house age, the type of parking space, the parking space area, 

the unit price of building,  floor interval,  the interaction between the parking space area and the type of parking space, and the 

interaction between the unit price of building and floor interval. Then, using multiple regression analysis and hierarchical 

regression analysis explore the correlation between many factors affecting the parking price and observe the impact of housing 

age on the parking price, and the impact of housing age on building prices in the same direction? Finally, a prediction model for 

the price of a single parking space is established, as shown in Fig. 1. 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Research framework 

B. Data collection method 

When people purchase a residential building, they will also purchase parking spaces to increase the convenience of parking. 

Most people may only know that they are "Ground" or "Mechanical". Parking spaces can be classified into three types: "Statutory 

parking spaces", "Self-additional parking spaces" and "Reward added parking spaces". There are seven types of parking spaces in 

the current registration system. They are "Ramp ground ", "First floor ground", "Lifting ground ", "Ramp machinery", "Lifting 

machinery" and "Tower parking space", and "Others". Due to the current registration system for the actual price registration, the 

parking space price is not a mandatory registration item, and most of the parking spaces in Taichung city are "Ramp ground" and 

"Ramp machinery". Therefore, in this study, among the two types of parking spaces, "Ramp ground" and "Ramp machinery", 
there are those who declare the price of the parking space and the holding area of parking space. 

Calculate the unit price of building (excluding the parking space) by subtracting the price of parking space from the total 

declared price and dividing the total transfer area of the building minus the transfer area of parking space, as shown in Equation. 

(2). And compare with the actual price of the construction unit price (excluding the parking space), in order to understand whether 

Real-valued registration database 

Factors affecting the price of parking space Interaction of influencing factors 

The price of parking space 

Housing age 

 Square of house age 

 Type of parking space 

   Parking space area 

 Unit price of the building  

Floor interval 

 Unit price of the building ×Floor interval  

   Parking space area × Type of parking space 
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the price of the construction price of the construction of the building has a parking space to ensure the correctness of the 

registration data, as the basis for the establishment of this research model. 

Construction unit price (excluding parking space)＝ 

Total declared price (NTD)−Total price of parking space (NTD)                    (2) 

Total transfer area of building (𝒎𝟐)–Total transfer area of the parking space (𝒎𝟐) 

C. Date analyzing 

This study was collected by the real-valued registration database in the past five years. The Xitun District of Taichung City 

has a residential building and residential building with land, building and parking spaces transferred together and the total number 

of floors is 10-15 floors. The type of parking space is ramp ground or ramp machinery. There are 1,168 samples with the transfer 

area of parking space of the registered and the price of parking space. The remarks column is marked as special sale price, there is 

a transfer case, including decoration works or additional construction. Unusual transactions such as unregistered structures and 

abnormal or missing values are shaved. According to Article 23 of the Regulations for the Real Estate Appraisal Techniques, if 
the price affecting the transaction cannot be effectively grasped and quantified, it shall not be adopted. And there are 4 transfer 

level leaks that are not filled out, and the total price of one parking space is the same as the unit price, so it is shaved, as shown in 

Table II, and the effective sample is 1,063. 
TABLE. II 

SCREENING CONDITIONS 

Project Content 

Township urban area Xitun District 

Transaction target Land + Building + Parking space 
Transferred floor 1~15 

Total number of floors 10~15 
Type of building Residential building (with elevator) 

Main purpose of building Residential purposes or see other registration matters 

The type of parking space ramp ground or ramp machinery 
Total transfer area of parking space Already have logged in 

Total price of parking space Already have logged in 

 

1) Selection of independent variables: 

In this study, from the real-valued registration database, the independent variables related to property rights and housing age 
are selected, including the age of the house and the square of the house age, the type of parking space, the parking space area, the 

unit price of the building, and floor interval, and the interaction between the parking space area and the type of parking space, and 

the interaction between the unit price of the building and floor interval. A total of 8 variables showed in Table III. 
TABLE. III 

INDEPENDENT VARIABLES SELECTED FOR THIS STUDY 

Variable Content 

Dependent variable(Y) Total price of single parking space (NTD) 

Independent variable (1) Housing age 

Independent variable (2) Square of house age  

Independent variable (3) Parking space type 

Independent variable (4)  Parking space area 

Independent variable (5) Unit price of building  

Independent variable (6) Interaction between the parking space area and the type of parking space 

Independent variable (7) Floor interval  

Independent variable (8) Interaction between the unit price of building and floor interval  

 
2) Reason for choosing an argument:  

(1) Housing age (2) Square of house age  

The parking space pays more attention to the use value. As long as the parking space is still in use, it is rarely heard that the 

price of parking space is depreciated with the age of house. Therefore, in the case of a slowdown in house prices, the price of 

parking spaces is relatively resistant, even rising against the trend. Therefore, this study lists the age of house and the square of 

house age as variables, and observes the coefficient and symbol of the age of house and the square of house age, and discusses the 

relationship with the price of parking space. 

(3) Parking space type 

From the real-valued registration database, most of the parking spaces in Taichung City are ramp ground and ramp 

machinery parking spaces. Therefore, this study divides the parking spaces into two types of ramp ground and ramp machinery, 

and sets the ramp ground parking space to 0. The ramp machinery parking space is set to 1 that is, based on the ramp ground 
parking space, to observe the impact of ramp mechanical parking space on the price of parking space relative to the ramp ground 

parking space. 
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(4) Parking space area 

    The parking space area of residential buildings are freely allocated by the builders. The larger the transfer area of single 

parking space, the easier it is to enter and exit larger vehicles, especially the popular SUVs. Larger parking spaces can be used. 

Therefore, this study listed the parking space area as a variable and observed its relationship with the price of parking space. 

(5) Unit price of building  
The parking space and the building are transferred together. The higher unit price of building, the higher evaluation of the 

location and function of the building. The price of parking space should be higher. Therefore, the unit price of building is listed as 

variables; observe its relationship with the price of the parking space. 

(6) Interaction between the parking space area and the type of parking space 

This study wants to explore how the parking space area and the type of parking space affect the price of parking space. 

Therefore, this study lists the parking space area and the type of parking space as variables, and observes its relationship with the 

price of parking space.  

(7) Floor interval  

Some builders will allocate parking spaces with higher unit prices (such as basement first floor) to the floors with higher unit 

prices. Therefore, in order to explore whether different floor sections will affect the price of parking spaces, the residential 

buildings are divided into four intervals, namely, 1st to 4th, 5th to 8th, 9th to 11th, and 12th to 15th floors. The setting of the 

variable (Dummy Variable, DV) is converted into three category variables, as shown in Table IV, and the relationship between 
the dummy variable and the price of parking space is observed based on the 1st to 4th floors. 

TABLE. IV 

SETTING THE DUMMY VARIABLES OF THE FLOOR INTERVAL  

Dummy Variable DV1 DV2 DV3 

Floor 1~4 0 0 0 

Floor 5~8 1 0 0 

Floor 9~11 0 1 0 

Floor 12~15 0 0 1 

 (8) Interaction between the unit price of building and floor interval  

Since the building parking lot covers several floors underground, the parking space price of each floor is of course different. 

The lower floor, the lower price, but the real-valued registration database does not reveal the floor where the parking space is 

located. The higher unit price of building on the floor of building, the more residents are willing to invest more funds, and the 
price of selected parking floor is relatively higher; however, some people prefer to choose the lower parking space based on better 

privacy. Therefore, this study replaces the variable of floor where the parking space is located in the unit price of the building and 

the floor interval, and observes its relationship with the price of parking space.  

3) Sample descriptive statistics: 

The total number of valid samples in this study is 1063. The maximum transfer area of single parking space is 66.18m2, and 

the minimum value is 3.41m2. The maximum age of house is 26.92 years, and the minimum value is 0 years (pre-sale house).The 

unit price of building (excluding parking space) is 359470.36 NTD/m2, the minimum value is 33998.89 NTD/m2, the maximum 

price of single parking space is NT 2,500,000 and the minimum value is NT 100,000. In the parking class category, the ramp 

ground accounts for 92.85%, and the ramp machinery accounts for 7.15%. Trading floor 1~4 accounted for 24.18%, trading floor 

5~8 accounted for 36.12%, trading floor 9~11 accounted for 27.19%, and trading floor 12~15 accounted for 12.51% .As shown in 

Table V, it is found that although the maximum parking space area is 66.18m2 and the minimum value is 3.41m2, there are only a 

few pieces, which account for a small number of samples in this study, and the parking space is freely allocated by the builder. 

The study was not removed to present the model's authenticity. 
TABLE. V 

DESCRIPTIVE STATISTICS OF INDEPENDENT VARIABLES 

 
Number of 

samples 

Minimum 

value 

Maximum 

value 
Average 

Standard 

deviation 
Unit 

 Parking space area 1,063 3.41 66.18 29.18 7.63 m2 

Housing age 1,063 0 26.92 0.93 3.25 year 

Unit price of the 

building 
1,063 33,998 359,470 91140.86 24824.49 NTD

m2⁄  

Price of  parking 

space 
         1,063 100,000 2,500,000 1242171.53 260933.29 NTD 

Dummy variable Variable category Frequency Percentage 

Parking space type 
Ramp ground 987 92.85% 

Ramp machinery 76 7.15% 

Trading floor 

Floor 1~4 257 24.18% 

Floor 5~8 384 36.12% 

floor 9~11 289 27.19% 

Floor 12~15 133 12.51% 
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V. RESEARCH FINDINGS 

A. Comparison of parking space type, area and price 

In this study, the ramp ground parking space and the ramp machinery parking space in the real-valued registration database 

are calculated separately. The average area of ramp machinery parking space is 17.32 m2. The median area of ramp machinery 

parking space is 15.81m2, the average price of ramp machinery parking space is NT 771,447, and the median price of ramp 

machinery parking space is NT 800,000. The average area of ramp ground parking space is 30.09 m2. The median area of ramp 

ground parking space is 30.98m2, the average price of ramp ground parking space is NT 1,278,418, and the median price of ramp 

ground parking space is NT 1,300,000, as shown in Table VI. 
TABLE. VI 

THE AREA AND PRICE OF RAMP GROUND OR RAMP MACHINERY PARKING SPACE 
 

Average Median 
Standard 

Deviation 
Unit 

Ramp 

Machinery 

Single Area 17.32 15.81 6.63  m2 

Single Price 771,447 800,000 163,542 NTD 

Ramp 

Ground 

Single  Area 30.09 30.98 6.90 m2 

Single Price 1,278,418 1,300,000 230,012 NTD 

B. Multiple regression analysis results 

In order to understand whether the regression model proposed in this study is appropriate, the first is to check the significance 

of the overall regression analysis by F-test. ANOVA is usually used to verify the overall effect of all independent variables on the 

dependent variable (see Table VII), and whether the F value is greater than the threshold value, and the P value is used to measure 

the significant level. The greater the significance of the P value, the less stringent the representative, the easier it is to pass, the 

greater the probability of misjudgment. The smaller the P value, the more significant it is. Generally, as long as the significant 

level value P < 0.05, it can be declared that the regression mode used is useful. As shown in Table VII, it is known that the 

significant level P < 0.001 represents that the overall model is appropriate. 
TABLE. VII 

REGRESSION MODE SIGNIFICANCE TEST 

 Sum of square 
Degree of 

freedom 
Mean sum of square F test Significance 

Regression 35461782551967.54 12 2955148545997.30 84.21 <.001 

Residual 36845740949919.31 1050 35091181857.07   

Total 72307523501886.84 1062    

 

The fit of the regression model is the percentage of the total variation that can be explained by the regression model, that is, 

the judgment of a set of independent variables can jointly predict the degree of variation of the dependent variable, and the 
predictive power of the response independent variable in predicting the dependent variable. The results of the regression analysis 

showed in Table VIII. The R2 value is 0.49, which shows that all independent variables can account for 49% variation of the 

single parking price (variable), and the adjusted R2 value is 0.485. However, because the comparative data of this study comes 

from the real-valued registration database of the Ministry of the Interior, the information published on it is limited, and there may 
be other variables that will affect the price of the parking space. The different independent variable combinations may have an 

impact on the model. The significance of each parameter in the regression model and the relationship between the independent 

variables and the price of the parking space will be described as follows: 

1)  t test 

The t test is a marginal test of the regression model, and the significance of the regression coefficient of individual 

independent variable is verified. 

In this study show that the six independent variables such as the age of house and the square of house age, the type of 

parking space, the parking space area, the unit price of building , and the interaction between the parking space area and the type 

of parking space have a significant impact on the price of the parking space. The floor interval and the interaction between the 

unit price of building and floor interval have no significant impact on the parking space price. 

(1) The t values of the age of house and the square of house age are 3.05 and -4.77, respectively, and the P values are all 
<0.001. Therefore, the age of house and the square of house age have a significant impact on the price of parking space. 

(2) The parking space type has a t-value of -8.31 and a P value of <0.001. Therefore, the parking space type has a significant 

impact on the price of parking space. 

(3) The t-value of the parking space area is 19.25, and the P value is <0.001. Therefore, the parking space area has a 

significant influence on the price of parking space. 

(4) The t-value of the unit price of building is 6.65, and the P value is <0.001. Therefore, the unit price of building has a 

significant impact on the price of parking space. 

(5) The t-value of the interaction between the parking space area and the parking space type is -2.41, and the P value is 

<0.05. Therefore, the interaction between the parking space area and the parking space type has a significant impact on the 

parking space price. 
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2)  B coefficient 

The B coefficient is an unnormalized regression coefficient, and the meaning is the amount that varies according to the 

variable when the variable varies by one unit. 

(1) The age of house and the square of house age: the regression coefficient of the age of house is 16416.43, and the 

regression coefficient of the square of house age is -810.80, that is, the influence of the age of house on the price of parking space 
is first increased and then decreased, and the parabola of the opening downwards, and The price of a dwelling house first 

decreases and then increases, and the parabola of the opening upwards is completely different. The impact of housing age on the 

price of parking spaces began to increase with the increase of housing age. The housing age increased to 10.12, and then 

decreased with the increase of housing age, but it still has a positive impact on parking space. After the age of more than 20.25 

years, the impact of housing age on the price of parking spaces is a negative impact. 

(2) Parking space type: The price of ramp machinery parking space is NT 385,308.03 less than the price of ramp ground 

parking space. 

(3) The parking space area: The parking space area has the most significant impact on the price of parking space. For every 1  

m2of the transfer area, the price of parking spaces is NT 16891.92, so some builders make profits by unreasonable allocation of 

the parking space area. 

(4) Unit price of building: For every NT 1 increase in the unit price of building without parking space, the price of parking 

space is NT 2.19, which means that the higher unit price of building, the more the price of parking space will grow. 

(5) The parking space area and parking space type: The interaction between the parking space area and the parking space 
type significantly affects the price of parking space. It means that when interpreting the price of single parking space, in addition 

to the parking space area, the parking space type should also be considered and vice versa. 

(6) The floor interval and the interaction between the unit price of building and floor interval have no significant impact on 

the price of parking space. It may be that the parking space only pays attention to its use value and the lower floor, the better 

privacy, the lower price and prefer to choose the lower parking space. 

3)  β coefficient 

The "β" coefficient is a standardized regression coefficient, and the value is between -1 and +1. After taking the absolute 

value, the larger value, the stronger prediction ability, and the positive and negative signs indicate the relationship between the 

independent variation and the dependent variable. It is used to compare the explanatory power of independent variables. 

The "β" coefficient takes the absolute value, 0.49>0.38>0.21>0.20>0.19>0.12, so 

The parking space area > Parking space type> Unit price of building > The age of house > The square of house age > The 

parking space area and parking space type 
4) VIF(Variance Inflation Factor) 

Variance Inflation Factor is an indicator to determine whether two variables are mutually collinear variables. If the index 

value is greater than 10, it means that an independent variable is a multivariate collinear variable, which shows that the regression 

analysis will produce a serious total. Linear problem. In this study, because all VIFs of the independent variables are less than 10, 

there is no multicollinearity problem between the models. 

 
TABLE. VIII 

RESULTS OF MULTIPLE REGRESSION MODELS 

 
 B coefficient 

 estimated value 

Standard 

error 

Standardization 

coefficient (β) 
T value Significance VIF 

Intercept 567030.16 42338.91  13.39 <0.001***  

Housing age 16416.43 5383.39 0.20 3.05 0.002*** 9.27 

Square of house age -810.80 292.46 -0.19 -2.77 0.006*** 9.67 

Parking space type -385308.03 46383.78 -0.38 -8.31 <0.001*** 4.33 

Parking space transfer area 16891.92 877.51 0.49 19.25 <0.001*** 1.36 

Unit price of the building  2.19 0.33 0.21 6.65 <0.001*** 2.03 

Parking space area × Parking 

space type 
-66209.55 27469.79 -0.12 -2.41 0.016** 4.89 

Floor interval 5~8 -8614.08 15297.35 -0.02 -0.56 0.57 1.64 

Floor interval 9~11 2649.55 16325.93 0.01 0.16 0.87 1.60 

Floor interval 12~15 -3807.96 20467.67 -0.01 -0.186 0.85 1.39 

Unit price of the building ×  

Floor interval 5~8 
8827.37 14759.87 0.02 0.60 0.55 1.48 

Unit price of the building ×  

Floor interval 9~11 
19858.63 15316.86 0.03 1.30 0.20 1.40 

Unit price of the building ×  

Floor interval 12~15 
22272.47 23797.21 0.02 0.94 0.35 1.19 

R square 0.49      

Adjusted R square 0.485      

Note: * Representing a significant level of confidence at 90% confidence level 

 ** Representing a significant level of 95% confidence 

 ***Representing a significant level of 99% confidence 
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After the regression model is established, it is still necessary to use the residual analysis to verify whether the data of this 

study violates the normal assumption. This study examines the residual statistics and finds that the standard residual is 0, and the 

standard variance is 1, indicating that the residual is in the normal state. In addition, through the regression analysis of the residual 

histogram, it is found that the distribution of the residuals is close to the bell shape, in line with the normal assumption. 

 

C. Hierarchical Regression 

Hierarchical regression analysis is one of the commonly used types in regression analysis. When performing regression 

analysis, it is necessary to decide the order of the independent variables into the model according to the literature or related 

theories. Since the independent variables enter the regression mode with order, they form similar levels. The framework then 

explores the overall explanatory power of the regression models at different stages and the changes in the explanatory power of 

each independent variable, so it is suitable for academic theoretical construction. 

In this study, the six independent variables with significant influences are added to the regression model one by one. Because 

the housing age and the square of house age are combined, there are five models to observe the influence of each independent 

variable on the price of parking space.  

In Model 1, the parking space area significantly affects the price of parking space, and the model's explanatory capacity is 

35.3%. In Model 2, after adding the type of parking space, the explanatory power of the model increased by 7.3% to 42.6%. In 

Model 3, after adding the unit price of building, the explanatory power of the model increased by 5.6% to 48.2%. In Model 4, 

after adding the age of the house and the square of house age, the explanatory power of the model increased by 0.4% to 48.6%. In 

Model 5, after adding the interaction between the parking space area and the type of parking space, the explanatory power of the 

model increased by 0.3% to 48.9%. As shown in Table IX. 
TABLE. IX 

HIERARCHICAL REGRESSION ANALYSIS 

 Model 

Project 
Model 1 Model 2 Model 3 Model 4 Model 5 

Number  

of samples 
1,063 1,063 1,063 1,063 1,063 

R2 0.353 0.426 0.482 0.486 0.489 

Adjusted R2 0.352 0.425 0.481 0.484 0.486 

F value 578.12 393.62 328.83 200.09 168.44 

Independent 

variable 
β VIF β VIF β VIF β VIF β VIF 

Parking space  

area 
0.594*** 1.000 0.464*** 1.229 0.474*** 1.231 0.48*** 1.267 0.494*** 1.334 

Parking space 

type 
- - -0.3*** 1.229 -0.291*** 1.231 -0.286*** 1.250 -0.377*** 4.231 

Unit price 

of the building 
- - - - 0.237*** 1.002 0.244*** 1.045 0.237*** 1.062 

Housing age - - - - - - 0.185*** 9.059 0.206*** 9.227 

Square of house 

age  
- - - - - - -0.158** 9.099 -0.196*** 9.599 

Parking space 

area × Parking 

space type 

- - - - - - - - -0.116** 4.807 

Note: * Representing a significant level of confidence at 90% confidence level 

          ** Representing a significant level of 95% confidence 

          ***Representing a significant level of 99% confidence 

VI. CONCLUSION 

This study collects the real-valued registration data of residential building from 10th to 15th floors in Xitun District, 

Taichung City, and considers the price factor affecting the parking space as the independent variable, and uses the regression 

analysis of the hedonic price method to find out the important factors that affect the price of parking space. Multivariate 
regression analysis found that the six independent variables such as the age of house and the square of house age, the type of 

parking space, the parking space area, the unit price of building, and the interaction between parking space area and type of 

parking space have significant impact on the price of parking space.  

Among the factors affecting the parking space price selected by this study, the influence of parking space area is the largest. 

Therefore, the property rights of parking space are the most important factors affecting the parking price. This is the reason why 
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some builders have allocated unreasonable parking space area in order to increase profits. This result coincides with the research 

presented in the previous literature. The regression coefficient of housing age is positive, and the regression coefficient of the 

square of housing age is negative, that is, the influence of housing age on the parking space price is increased first and then 

decreased, and the parabolic is opening downwards, while the residential price is reduced first and then increased, and the 

parabolic is opening upwards. The parabola, in the opposite direction, shows the strange phenomenon that the price of the parking 
space increases first and then decreases with the increase of the age of house. It may be because the parking space is in short 

supply and the parking space emphasizes its use value, so the price of parking space is relatively resistant to the decline, and even 

the trend of rising against the trend. 

It is found by this research that the biggest factor affecting the price of parking spaces is the parking space area. The parking 

space area is allocated by the builders. The public should raise the knowledge of real estate. When people buy houses, they should 

pay attention. Generally speaking, the parking spaces on the ramp ground parking space 8~12 pings are more reasonable to 

protect the people's own economic rights. The government should make the transaction data of real estate more delicate without 

affecting the personal data protection law. The comparative target data of this study is from the real-valued registration database 

of the Ministry of the Interior. The information published on it is limited. There may be other variables that will affect the price of 

the parking space. Different independent variable combinations may have an impact on the model's fit. In the future, when the 

government exposes the real-valued registration information in more detail, future research can incorporate more information to 

build a more suitable model. Although the results of this study are only in the Xitun District of Taichung City, Taiwan, in the 
metropolitan area of Taiwan, the supply of parking spaces is less than the demand, and the price of parking spaces remains high. 

It should still be suitable for other big cities in Taiwan.  
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