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摘要 

  過去許多文獻實證顯示股票市場存在季節性效應，然而鮮少直接以不動產為

標的進行季節性效應之分析，直觀上春節期間人們因忙於返鄉、祭祀等民俗活動

無暇看屋，鬼月期間受制於傳統習俗而有購屋忌諱，種種因素不利房屋買氣；反

觀春秋之際，坊間常聽到建商打出 329檔期、928檔期來刺激房屋買氣，故推論

季節性效應可能同樣存在於不動產市場。 

  本研究探討此議題，使用 1973~2015年台北地區的房市資料進行價與量之實

證分析，除了以 X-12-ARIMA 方法萃取季節性因子觀察其變化以外，亦使用複迴

歸模型進行月份效應之檢定，實證結果顯示不動產價格並未存在明顯的季節性效

應，然而在不動產成交量的部份春節與鬼月期間顯著低於其他月份，另外由三月

份的成交量高點可解釋 329檔期確實刺激房市買氣，但 928檔期則並未明顯拉抬

成交量，由此可見不動產市場的季節效應主要反映在成交量而非價格，尤以民俗

節氣帶來的影響最為明顯。 
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Abstract 

Numerous studies have indicated that seasonal effects exist in stock markets, but 

few have focused on real estate markets. Timing is a crucial factor affecting when 

people decide to buy houses. For example, during the Chinese New Year vacation, 

people typically return to their hometowns to perform prayer sacrifices and visit with 

friends and family, limiting their opportunities to view houses. People also avoid buying 

houses in the seventh lunar month, also known as the Ghost Month in Chinese culture, 

for fear of back luck. Unlike these aforementioned slack seasons, the March 29 and 

September 28 promotions are considered to be the high seasons in the Taiwanese real 

estate market. Therefore, we assumed that seasonal effects also exist in the Taiwanese 

real estate market.  

This study investigated the historical data of house prices and trade volumes 

during 1973–2015 in the Taipei area. The empirical results achieved by using the X-12-

ARIMA method and multiple regression model indicate that house prices in Taipei have 

no clear seasonality. However, variations in trade volumes are negatively affected by 

Chinese New Year and the Ghost Month, whereas trade volumes are positively affected 

by 329 promotions. In short, the seasonality of the Taiwanese real estate market is 

revealed through its trade volume rather than its price variations and is primarily 

influenced by the timing of traditional festivals. 

 

 

 

Keywords: Monthly effect, Holiday effect, Chinese New Year effect, Ghost Month 

effect, Real estate market 
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1. Introduction 

1-1. Motivations 

Seasonal effect is a popular topic in the financial behavior domain. After initial 

studies such as Rozeff and Kinney (1976), French (1980), and Keim and Stambaugh 

(1984) had focused on seasonal effects on stock markets, the following empirical 

research for samples from different industries or regions emerged. Regarding real estate 

markets, Colwell and Park (1990), Redman, et al. (1997), and Hui, et al. (2013) have 

focused on real estate investment trusts (REITs) or real estate securities. Few studies 

have directly discussed the seasonality of house price indices. Additionally, mainstream 

media sometimes refer to a high season and a slack season in real estate markets, 

indicating seasonality. Accordingly, we investigated the seasonality of trade volume and 

sought to provide evidence supporting the phenomenon. 

Buying houses is a critical activity for most people, who typically consider a 

variety of factors to decide prudently. Studies on the subject typically discuss factors 

such as location, family life cycle, and the characteristics of the house. Few studies have 

investigated the factor of timing. However, traditional customs influence the motivation 

to purchase houses in Taiwan. According to Chang (2010) and Lin and Cheng (2014), 

during the Chinese New Year vacation, people are busy returning to their hometowns 

to perform prayer sacrifices and visit friends and family, limiting their opportunities to 

search for new houses. During the Ghost Month, which is the seventh month of the 

lunar calendar, traditional beliefs stop people from purchasing houses. In contrast, 

builders typically promote houses during specific periods, namely March 29 and 

September 28, which the Taiwanese call the 329 promotion and the 928 promotion. 

Therefore, we assumed that seasonal effects might also exist in the Taiwanese real estate 

market. 
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1-2. Objectives 

This study applied an empirical analysis to test whether seasonal effects exist in 

the Taiwanese real estate market. The results contribute to seasonality research in the 

real estate domain. Information about seasonality or lack thereof in the real estate 

market could be beneficial to the decision-making processes of builders and 

homebuyers. That is to say, builders can forecast house sales more precisely and 

optimize resource allocation according to the high and slack seasons. Homebuyers can 

take advantage of appropriate timing to strengthen their bargaining power. Finally, our 

results can enhance the efficiency of the Taiwanese real estate market and the 

availability of information. 

1-3. Outlines 

Chapter 1 details the motivations for and objectives of the study. Chapter 2 

compiles and reviews the literature related to seasonal effects on different countries and 

markets. Chapter 3 describes the research design, including methods, hypotheses, and 

data resources. Chapter 4 explains the two methods used for testing seasonality in the 

Taiwanese real estate market, which are the X-12-ARIMA method and multiple 

regression model. Chapter 4 provides the empirical results from the two methods and 

analyzes the results regarding the dimensions of price and volume separately. Finally, 

Chapter 5 outlines the conclusions. The overall procedure is illustrated in Figure 1 as 

follows.  
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Figure 1. Study flow chart 
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2. Literature Review 

Many types of seasonal effects exist, and studies of them have investigated 

different regions and financial products to test the existence of seasonality. We first 

compiled a sizable collection of stock market studies. In comparison with stock markets, 

few studies have described seasonal effects on real estate markets. Accordingly, we 

identified some studies that discuss the seasonality of REITs and real estate securities. 

We then reviewed studies referring to the timing of buying houses. On the basis of these 

studies, we established our hypotheses for seasonal effects on the Taiwanese real estate 

market. 

2-1. Monthly Effects on Stock Markets 

Numerous studies have focused on the January effect on stock markets. Keim 

(1983) sampled NYSE and AMEX stocks and determined that abnormal returns existed 

in January. Specifically, the empirical results revealed that a large portion of abnormal 

returns occurred during the first trading week. Lakonishok and Smidt (1988) used the 

Dow Jones Industrial Average to test for seasonal effects and observed anomalous 

returns not only close to the turn of the year, but also close to the turns of each month 

and week. Berges, et al. (1984) demonstrated that the January effect also existed in the 

Canadian stock market. By comparing the periods before and after a change of tax year, 

the study concluded that the tax-loss selling hypothesis could not explain the January 

effect on the Canadian stock market. Raj and Thurston (1994) tested for seasonal effects 

on the New Zealand stock market on the basis of the tax-loss selling hypothesis. The 

end of the tax year in New Zealand is in March, so the study assumed a seasonal effect 

would be observed in April rather than January. However, the empirical results revealed 

that seasonal effects were not significant for either month. These results were attributed 

to the small size and poor liquidity of the New Zealand stock market. In addition to the 
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aforementioned research, various other studies have focused on stock markets of 

different regions across the world such as Ziemba (1991) (the Japanese stock market), 

Bepari and Mollik (2009) (the Bangladesh stock market), and Guo, et al. (2014) (the 

Chinese stock market). 

2-2. Holiday Effects on Stock Markets 

Chan, et al. (1996) reported that cultural holidays result in stronger effects than 

state holidays. The study compared the effects of holidays on separate stock markets 

from Malaysia, India, Singapore, and Thailand. In addition to the Gregorian calendar, 

these countries also use their own lunar calendars; leading to some unique holiday 

effects. The results indicated that Chinese New Year effects existed in the Malaysian, 

Singapore, and Thai stock markets. Sizable Chinese commercial populations in these 

three countries might have caused this phenomenon. Additionally, the empirical results 

indicated that considerable Islamic New Year and Vedsa (i.e. Buddha’s Birthday) effects 

existed in the Malaysian stock market. 

Ahmad and Hussain (2001) observed an abnormal return in February in the 

Malaysian stock market and attributed the results to Chinese New Year. Owing to the 

local tax regime, employing the tax-loss selling hypothesis to explain this abnormal 

return is not appropriate. The study suggested that Chinese New Year was a focal point 

for cleaning investors’ mental accounts, so higher returns were generated during the 

period. Ho (1990) compared the seasonality of 10 Asia Pacific stock markets (those of 

Australia, Hong Kong, Japan, Korea, Malaysia, New Zealand, the Philippines, 

Singapore, Taiwan, and Thailand) with the seasonality of the US and UK stock markets. 

Although the trends of the January effect were consistent in most Asian countries, the 

tax-loss selling hypothesis could not sufficiently explain the results. The study also 

indicated the existence of Lunar New Year effects. 
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2-3. Seasonal Effects Related to Real Estate Markets 

Most studies related to real estate have focused on REITs. Colwell and Park (1990) 

observed that abnormally high returns existed in equity and mortgage REITs in January. 

This phenomenon occurred in small REITs and was not substantial in large REITs. 

Redman, et al. (1997) also tested the seasonal effects on REITs and demonstrated the 

existence of January, turn-of-month, day-of-the-week, and preholiday effects. These 

results implied that the market is inefficient. If investors choose proper timing, they 

might earn higher returns than the average. Instead of January and Monday effects, 

Connors, et al. (2002) indicated the existence of December and Friday effects. Khaled 

and Keef (2012) used samples of REITs collected across 16 countries. They revealed 

that substantial Monday, turn-of-the-month, and January anomalies existed in REIT 

markets, similar to in stock markets. Part of the difference might come from the more 

efficient pricing of stocks than REITs.  

Kaplanski and Levy (2012) used the house indices of different countries to test for 

seasonal affective disorder effects. They attributed the phenomenon to changes in 

daylight hours, which is exacerbated by living at higher latitudes. The study indicated 

that the seasonality of house prices in the United States, the United Kingdom, and 

Australia was significant. The returns in the spring and early summer were higher than 

in the fall and early winter. Additionally, higher latitude was correlated with more 

profound seasonality in house prices. Hui, et al. (2013) examined the seasonal effects 

of real estate security indices around the world. The results revealed that no monthly 

calendar effect existed and that investors could not earn a higher return than the average 

by choosing a specific timing. 

2-4. Factors Influencing House Purchase Timing in Taiwan 

Chang (2010) analyzed customer behavior of purchasing houses. The study 
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indicated that culture was a critical factor. For example, during the Chinese New Year 

vacation, people are typically busy with festival activities; during the Ghost Month, 

traditional beliefs stop people from buying houses. Builders consider these two periods 

as the slack seasons and plan accordingly for them. After these slack seasons, builders 

begin releasing new products as part of the 329 and 928 promotions. Lin and Cheng 

(2014) focused on the herd behavior of house purchasing. They claimed that 

homebuyers deferred their house demands from the Chinese New Year vacation and 

Ghost Month to the periods of 329 and 928 promotions respectively. The combination 

of having spare time on holidays and anticipating more available products to choose 

from leads to this phenomenon.  

2-5. Summary of Seasonal Effects 

The main seasonal effects discussed in the aforementioned literature are listed in 

Table 1 as follows. 

Table 1. Summary of seasonal effects 

Seasonal effects on Stock Markets (from literatures) 

 Types 

Monthly Effects 
January effect, February effect, April effect, December effect, Turn-of-the-year 

effect, Turn-of-month effect 

Weekly Effects 
Monday effect, Friday effect, Day-of-the-week effect, Pre-holiday effect, 

Weekend effect, Prior day effect 

Holiday Effects Chinese New Year effect, Halloween effect, Golden week effect 

Seasonal effects on REITs or Real Estate Securities Markets (from literatures) 

 Types 

Monthly Effects January effect, February effect, Turn-of-month effect 

Weekly Effects Day-of-the-week effect, Pre-holiday effect 

Holiday Effects Chinese New Year effect 

Seasonal effects on Real Estate Markets 

 Types 

Holiday Effects 
Chinese New Year effect, Ghost Month effect, the 329 promotions, the 928 

promotions 
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3. Research Design 

3-1. Methods 

This study applied the X-12-ARIMA method to determine seasonal factors and 

observe seasonal fluctuations. We then used the multiple regression model to test 

whether the difference was significant. The real estate market data was separated into 

price and volume. For price, we used the mean and median data to eliminate the outliers 

caused by elite housing. For volume, we analyzed the two dimensions of supply and 

demand to determine whether a seasonal discrepancy existed between the sell side and 

the buy side.  

3-2. Hypotheses 

In addition to the seasonality of price, we believed that the seasonality of trade 

volume would be more obvious in the Taiwanese real estate market. Based on the 

aforementioned literature and the properties of the Taiwanese real estate market, we 

constructed the hypotheses as follows. 

Hypothesis 1: Seasonal effects of house price indices exist in the Taiwanese real 

estate market. 

To use the January effect in stock markets as an example, numerous studies have 

provided evidence to support the claim that investors earn abnormally positive returns 

in January. However, the characteristics of trading stocks and buying houses are 

different, so the explanation of a January effect in stock markets might not be applicable 

to the effect on real estate markets. If a January effect exists in a real estate market, the 

returns of house price indices in January would not be substantially higher than the 

returns in other months. Therefore, the direction of the returns is a key topic as well. 
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Hypothesis 2: Seasonal effects of real estate trade volume exist in the Taiwanese 

real estate market. 

Hypothesis 2-1: The real estate trade volume is relatively low during the Chinese 

New Year vacation. 

The Chinese New Year vacation generally occurs in January and February of the 

Gregorian calendar. During this longest vacation of the year, people typically engage in 

cultural activities. For example, people working in other places return to their 

hometowns and gather with relatives. Local families go to tourist spots or visit temples 

to pray for good luck in the coming year. Hence, we inferred that most people have 

limited time to view and buy houses during this period, causing a slack season that is 

reflected in the trade volume. 

Hypothesis 2-2: The real estate trade volume is relatively low during the Ghost 

Month. 

The seventh month of the Chinese lunar calendar, or the Ghost Month, typically occurs 

in August and September of the Gregorian calendar. Traditional beliefs hold that people 

should avoid swimming, going to hospitals, buying cars, and even viewing houses 

during this period to avoid encounters with ghosts. Although the taboos are not 

supported by evidence, some people still live according to them. Furthermore, the facts 

that typhoons occur and some families travel abroad during this period are unfavorable 

for the sales of houses. Traditionally, builders and car dealers consider this period to be 

a slack season. Accordingly, we inferred that the trade volume for the Ghost Month is 

relatively lower than for other months. 

Hypothesis 2-3: The 329 promotions enhance real estate sales. 

The 329 promotion occurs on March 29, which is also Youth Day in Taiwan. People 

used to have a day off on Youth Day until the government implemented the 2-day 
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weekend policy. Generally, 329 promotions refer to the period between the end of the 

Chinese New Year vacation and the student spring break. Builders believe that customer 

motivation for buying houses is enhanced by the warmer weather and spare time 

(including the Youth Day and Tomb Sweeping Day holidays). Therefore, we assumed 

that because of the deferred demand from Chinese New Year, the Taiwanese real estate 

trade volume during the 329 promotions would be higher than in other months. 

Hypothesis 2-4: 928 promotions enhance real estate sales. 

The 928 promotion occurs on September 28, which is Teacher’s Day in Taiwan. People 

used to have a day off on Teacher’s Day until the government implemented the 2-day 

weekend policy. The Mid-Autumn Festival and Double Tenth Day also provide 2 days 

off within a month of Teacher’s Day. Accordingly, the period of 928 promotions 

generally includes these holidays and the days between them. Builders believe that 

customer motivation for buying houses is enhanced by the spare time from the holidays. 

Therefore, we assumed that because of the deferred demand from Ghost Month, the 

Taiwanese real estate trade volume during the 928 promotions would be higher than in 

other months. 

3-3. Data sources 

The data of house price indices were obtained from the Taiwan Real Estate 

Research Center. The study period was from August 1973 to September 2014. The 

house price index was compiled using two methods: by calculating the mean of house 

prices in a specific month and by selecting the median in a series of house prices in a 

month. The following studies compared the results of these two types of indices. To 

reveal the real price indices rather than the nominal price indices, we deflated the data 

using the consumer price index (CPI). The trends of adjusted house price indices are 

shown in Figures 2 and 3 as follows. 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

11 

 

Figure 2. The trend of house price index by mean from 1973 to 2014 

 

Figure 3. The trend of house price index by median from 1973 to 2014 

We collected the trade volume data from Taipei City statistical yearbooks from 

1973 to 2015. The Taiwanese real estate market trade volume was collected in two parts: 

the supply from builders and the demand from buyers. We used the construction license 
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statistics in the Management of Building Construction section of the yearbooks to 

represent the supply in the real estate market. The transaction statistics in the 

Registration of Buildings Ownership section represented the demand. The trends of 

trade volumes are shown in Figures 4 and 5 as follows. 

 

Figure 4. The trend of building license from 1973 to 2015 

 

Figure 5. The trend of transaction (by count) from 1973 to 2015 
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We also added data for the rate on accommodations without collateral, rate on 

accommodations with collateral, and construction cost index as the control variables. 

The parameters are summarized in Table 2 as follows. 

Table 2. Summary of parameters 

Parameters Resources 

Mean house price index  HP_mean 

Calculate the mean of house prices 

in a specific month as provided by 

the Taiwan Real Estate Research 

Center of the National Chengchi 

University. 

Median house price index HP_median 

Select the median of house prices in 

a specific month as provided by the 

Taiwan Real Estate Research 

Center of the National Chengchi 

University. 

Building license BL 

Collect the statistics of construction 

licenses as provided by the 

Management of Building 

Construction section of the Taipei 

City statistical yearbooks. 

Transaction volume TV 

Collect the transaction statistics as 

provided by the Registration of 

Buildings Ownership section of the 

Taipei City statistical yearbooks. 

Return of house price index  

by mean 
RHP_mean Equation (1) 

Return of house price index  

by median 
RHP_median Equation (1) 

Incremental building license IBL Equation (2) 

Incremental transaction volume ITV Equation (2) 

Rate on accommodations  

without collateral 
Rate 

Collect data from the database of 

the Directorate General of Budget, 

Accounting and Statistics 

(DGBAS). 

Rate on accommodations  

with collateral 
Rate_coll. 

Collect data from the database of 

the DGBAS. 

Construction cost index CCI 
Collect data from the database of 

the DGBAS. 

Return of construction cost 

index 
Ret_CCI Equation (1) 
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4. Methodology 

We separated the methodology into two parts. One was the extraction of the 

seasonal factors performed using the X-12-ARIMA method to analyze the seasonal 

fluctuations of house prices and trade volumes. The second methodology was the use 

of the multiple regression model to test for seasonal effects. Before we input the data 

into the regression model, we performed a unit root test to confirm that the data were 

stationary. The detailed steps were as follows. 

4-1. X-12-ARIMA Method 

We applied the X-12-ARIMA method to extract the seasonal factors, which in turn 

facilitated performing seasonal adjustments. According to Findley, Monsell et al. 

(1998), this method is widely used by governments all over the world to facilitate 

performing seasonal adjustments in economic data. The method was first developed as 

“Method I” by Shiskin in 1954. The Census Bureau then performed subsequent 

improvements called X-1, X-2, and X-3 through X-10. In 1965, Shiskin, Young, and 

Musgrave developed a more complete X-11 model. X-11 quickly became a standard 

and widespread method to facilitate performing seasonal adjustments. The rationale for 

the X-11 model was based on “The Ratio-Moving Average Method.” In 1980, Dagum 

from Statistics Canada imported the ARIMA model to extend the time series data 

forward and backward to preserve the integrity of the X-11 model. The new method 

was named X-11-ARIMA and remedied the limitations of X-11. In the 1990s, Findley 

et al. developed X-12-ARIMA, which integrated X-11, X-11-ARIMA, and X-11-

ARIMA/88 and facilitated adjusting data for trading-day effects and holiday effects. 

Soon, X-12-ARIMA became one of the most widespread programs used to facilitate 

performing seasonal adjustments. 

X-12-ARIMA is composed of the RegARIMA and X-11 models. RegARIMA 
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provides forecasts, backcasts, and preadjustments with which an appropriate ARIMA 

model is established to estimate future trends. X-11 separates the seasonality, trend and 

cycle, and irregularity from the time series data to facilitate performing seasonal 

adjustments. Following Wang and Chao (2013), we extracted the seasonal factors by 

using the program. 

The two methods used to confirm whether seasonality exists in the time series data are 

as follows.  

(1) Conduct the test for seasonality 

The X-12-ARIMA program provides three methods to test the seasonality of time 

series data. The first is the F-test, with the null hypothesis that the means of seasonal 

factors are equal. If the F-value is greater than the critical value, the null hypothesis can 

be rejected and the existence of seasonality can be confirmed statistically. The second 

is the Kruskal-Wallis test with that the means of seasonal factors are equal. If the 

Kruskal-Wallis statistic is greater than the critical value, the null hypothesis can be 

rejected and the existence of seasonality can be confirmed statistically. The difference 

between the F-test and Kruskal-Wallis test is that the latter does not require performing 

any assumption regarding the distribution. The third method is the moving seasonality 

test, with the null hypothesis that the change of year does not influence seasonality. If 

the F-value is greater than the critical value, the null hypothesis can be rejected and 

seasonality can be confirmed to vary according to the change of year. 

(2) Observe the seasonality–irregularity ratios 

To ensure that the values were comparable between different intervals, we adjusted 

the averages of the seasonality–irregularity (SI) ratios (a product of seasonality 

multiplied by irregularity) to 100 in every interval. If the SI ratio of a specific month 

was typically greater than 100 in different years, it implied that the value in the specific 
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month was generally higher than the values in other months. By contrast, if the SI ratio 

of another month was typically smaller than 100 in different years, it implied that the 

value in the specific month was generally lower than the values in other months. When 

the trend was consistent, we could infer that seasonality was obvious. 

4-2. Unit Root Test 

Most time series data are not stationary. According to Granger and Newbold 

(1974), employing the least square regression to estimate nonstationary data might 

produce a spurious regression. Therefore, we converted the monthly price index into 

monthly log returns to ensure that the data were stationary. The formula for the log 

returns is as follows. 

Rt = ln St － ln St-1 ……(1) 

where  Rt = the logarithmic return in month t 

St = the house price index in month t 

  St-1 = the house price index in month t-1 

We converted the trade volume of a specific month into the incremental trade 

volume of the same month to ensure that the data were stationary. The formula for the 

incremental volume is as follows. 

∆At = At － At-1 ……(2) 

where  ∆At = the incremental trade volume in month t 

At = the trade volume in month t 

At-1 = the trade volume in month t-1 

We conducted the unit root test to ensure that the data were stationary. First 

developed by Dickey and Fuller (1981), an Augmented Dickey–Fuller (ADF) test is a 

common method to test the unit root. If the null hypothesis is true, the unit root exists. 
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The ADF test is a left-tailed test, so a smaller negative t-statistic indicates a stronger 

rejection of the hypothesis. When the null hypothesis is rejected significantly, the unit 

root can be inferred to not exist and the data can be inferred to be stationary. The results 

are listed in Table 3 as follows. 

Table 3. Results of Unit Root Test 

 Original data Transferred data 

Variables HP_mean HP_median RHP_mean RHP_median 

ADF t-statistics 
-0.8857 

(0.9555) 

-1.4942 

(0.8306) 

-21.3241 

(0.0000) 

-23.3352 

(0.0000) 

Lag length 2 2 1 1 

 

In the original data section, the ADF t-statistics of price indices and the transaction 

volumes were not significant, so we could not reject the hypothesis and inferred that 

the data were not stationary. We converted the monthly price indices to the format of 

monthly returns and converted the volumes of building licenses and transactions to the 

incremental volumes of building licenses and transactions. Subsequently, the small 

ADF t-statistics significantly rejected the null hypothesis and implied that the 

transferred data were stationary. Therefore, we performed the subsequent analysis to 

test the seasonal effects on the Taiwanese real estate market.  

4-3. Multiple Regression Model 

In accordance with Chan, et al. (1996), the present study used an OLS analysis to 

test the seasonal effects. Multiple regression with no intercepts was used to reveal the 

average return in each month. The formula is as follows. 

 Original data Transferred data 

Variables BL TV IBL ITV 

ADF t-statistics 
-6.5109 

(0.0000) 

-3.6436 

(0.0272) 

-8.2914 

(0.0000) 

-11.5558  

(0.0000) 

Lag length 1 4 15 11 
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Yt = β1 D1,t + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t  

+ β10 D10,t + β11 D11,t + β12 D12,t + εt ……(3) 

where  Yt = the return or the incremental trade volume in month t 

  D1,t…D12,t = 1 if the month t is January and 0 otherwise, etc. 

The coefficients 𝛽1 to 𝛽12 refer to the average monthly return. For example, if 

𝛽1 was significantly positive, the average monthly return in January was implied to be 

significantly greater than 0. By contrast, if 𝛽1 was significantly negative, the average 

monthly return in January was implied to be significantly smaller than 0. The model 

provided an overall picture to compare the magnitude of average monthly returns 

throughout a year. When the values were significant, the existence of seasonal effects 

was inferred.  

After observing the rough seasonality during a year, we compared the difference 

between the average monthly returns to determine how pronounced the seasonal effects 

were. Keim (1983) used multiple regression with intercepts to test whether stock returns 

were the same in each month. We applied the same method to test the seasonal effects 

in the Taiwanese real estate market. The formula is as follows. 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t  

+ β10 D10,t + β11 D11,t + β12 D12,t + εt ……(4) 

where  Yt = the return or the incremental trade volume in month t 

          D2,t…D12,t = 1 if the month t is February and 0 otherwise, etc. 

For example, to determine the January effect, we first set January as the benchmark. 

The intercept 𝛽1 was the average monthly return in January. If the value of 𝛽1was 

significantly positive, the average monthly return in January was implied to be 

significantly greater than 0. The coefficients 𝛽2 to 𝛽12 were used to determine the 
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differences between the average monthly return in January and the average monthly 

returns in corresponding months. For example, if 𝛽2 was significantly positive,  that 

the average monthly return in February was implied to be significantly greater than the 

average monthly return in January. The F-statistic measured whether the average 

returns in every month were the same. If the F-value was significant, we rejected the 

null hypothesis and inferred that the average returns in every month were not equal. 

When the average returns in another month were consistently greater or smaller than 

the average return in January, the seasonal effects were implied to exist in the real estate 

market. 

We then added the control variables to make the results more robust. In the house 

price index model, we used the rate on accommodations with collateral as the control 

variable. In the building license model, we used the rate on accommodations without 

collateral and the construction cost index (CCI) as the control variables. The original 

CCI data was nonstationary, so we converted the CCI to its log return through equation 

(1) to obtain the stationary data. In the transaction model, we used the rate on 

accommodations with collateral as the control variable. Finally, we observed whether 

the control variables changed the empirical results. 
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5. Empirical Results 

This section comprises two parts. “Analysis of Seasonal Fluctuation” refers the 

results of the X-12-ARIMA method and “Test of Seasonal Effects” reveals the results 

of the multiple regression model. Both parts are subdivided into “Analysis of Price” 

and “Analysis of Volume” to discuss the seasonality of the Taiwanese real estate market. 

5-1. Analysis of Seasonal Fluctuation 

5-1-1. Analysis of Price 

The results of using the X-12-ARIMA method to test the seasonality of house price 

indices for the whole study period are listed in Table 4. As shown in the row of the mean 

price index, the statistics of the F-test and Kruskal-Wallis test were not significant, so 

we could not reject the hypothesis that seasonal factors were the same throughout a year. 

Also, the SI ratios were close to 100, implying that the seasonality of the mean house 

price index was not obvious. However, the F-value of moving seasonality was 

significant, indicating that seasonality varied with the change of year.  

As shown in the row of the median price index, we observed a similar result. The 

statistics in the F-test and the Kruskal-Wallis test were not significant and were smaller 

than the values in the mean row. Therefore, we inferred that the seasonal factors of the 

median price index were smoother than the seasonal factors of the mean price index. 

Also, the SI ratios were close to 100, implying the seasonality of the median house price 

index was not obvious. However, the F-value of the moving seasonality was significant, 

indicating that seasonality varied with the change of year.  

Overall, both results provided weak evidence to support Hypothesis 1. Seasonality 

of price indices was not significant in the Taiwanese real estate market. 
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Table 4. Results of X-12-ARIMA method in price indices 

HP_mean 

SI 

ratios 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

99.4  99.1  101.1  100.3  98.9  101.3  99.9  100.6  99.8  99.8  99.7  99.8  

Tests 
F-test Kruskal-Wallis Test Moving Seasonality Test 

0.823 5.2144 3.915*** 

HP_median 

SI 

ratios 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

100.1  99.9  99.5  100.3  99.5  100.5  100.5  101.5  99.6  98.9  99.6  100.7  

Tests 
F-test Kruskal-Wallis Test Moving Seasonality Test 

0.591 9.1326 2.949*** 

** Significant at the 5% level *** Significant at the 1% level 

We deconstructed the data according to specific eras to observe the seasonal effects 

in the mean price index per section. The results are listed in Table 5. The samples were 

separated into six groups by intervals of 6 years. The trend of seasonality was not 

consistent. Except for those of August, no SI ratios remained greater or smaller than 

100 during the six intervals. This result was intuitive because the moving seasonality 

test revealed that the change of year influenced seasonality. We observed the values in 

different intervals and determined that the SI ratios greater than 100 were generally 

clustered in the summer months. However, the difference between the SI ratios and 100 

was small, so the seasonality of the mean price index was not obvious. 

Table 5. Decomposition of SI ratios in price index calculated by mean 

 1973-2014 1973-1979 1980-1986 1987-1993 1994-2000 2001-2007 2008-2014 

Jan 99.4                       99.1  98.1  101.7  98.6  99.3  99.3  

Feb 99.1 93.8  99.7  101.2  98.3  101.4  99.4  

Mar 101.1 109.4  98.9  99.8  99.7  100.1  100.0  

Apr 100.3 99.7  101.4  98.9  100.7  100.7  100.2  

May 98.9 100.6  94.9  97.7  100.2  99.3  101.0  

Jun 101.3 105.2  102.1  102.8  99.7  98.6  100.2  

Jul 99.9                         99.0  101.9  100.7  101.0  100.0  96.9  

Aug 100.6 102.0  99.8  101.2  99.8  99.9  100.9  

Sep 99.8 97.9  100.3  100.2  98.2  102.5  99.9  

Oct 98.8 96.9  99.5  96.2  101.5  98.7  100.1  

Nov 99.7 103.3  96.5  99.4  100.0  99.3  99.8  

Dec 99.8 96.5  103.3  99.7  99.5  99.1  100.4  
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We deconstructed the data according to specific eras to observe the seasonal effects 

in the median price index per section. The results are listed in Table 6. The samples 

were separated into six groups by intervals of 6 years. The trend of seasonality was not 

consistent. No SI ratios remained greater or smaller than 100 during the six intervals. 

This result was intuitive because the moving seasonality test revealed that the change 

of year influenced seasonality. We observed the values in different intervals and 

determined that the SI ratios displayed no specific trends. Also, the difference between 

the SI ratios and 100 was small, so the seasonality of the median price index was not 

obvious. 

Table 6. Decomposition of SI ratios in price index calculated by median 

 1973-2014 1973-1979 1980-1986 1987-1993 1994-2000 2001-2007 2008-2014 

Jan 100.1 100.9  98.1  102.9  98.2  100.8  99.9  

Feb 99.9 95.7  101.0  101.5  100.3  100.5  99.7  

Mar 99.5 98.3  98.7  99.5  102.1  98.5  99.7  

Apr 100.3 99.9  101.6  97.2  102.7  100.4  99.8  

May 99.5 105.6  95.9  98.6  97.8  99.0  101.0  

Jun 100.5 99.9  98.7  105.0  99.2  99.4  100.7  

Jul 100.5 99.7  100.8  100.9  104.5  99.9  97.1  

Aug 101.5 104.8  101.2  99.7  102.8  99.5  101.0  

Sep 99.6 98.0  98.2  100.3  97.7  103.7  100.0  

Oct 98.9 94.8  99.2  98.7  101.0  99.1  100.9  

Nov 99.6 100.2  96.2  99.7  103.6  98.3  99.7  

Dec 100.7 97.1  105.4  101.4  100.5  99.0  100.6  

5-1-2. Analysis of Volume 

The results of using the X-12-ARIMA method to test the seasonality of house trade 

volumes for the whole study period are listed in Table 7. For the supply side, the 

significant F-value of the F-test and Kruskal-Wallis statistic supported the existence of 

seasonal effects. Additionally, the F-value of moving seasonality was not significant, 

indicating that seasonality did not vary with the change of year. We observed that with 
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the exception of the relatively low value in February and relatively high values in July 

and December, the other SI ratios were close to 100.  

For the demand side, the significant F-value of the F-test and Kruskal-Wallis 

statistic supported the existence of seasonal effects. The result of the moving 

seasonality test was slightly different. The F-value was significant at a 5% level, 

indicating that seasonality varied with the change of year. The SI ratios were relatively 

low in February, September, and November and relatively high in April, June, July, and 

December. 

Overall, the results between the supply side and the demand side were not 

consistent. For the supply side, the results supported Hypothesis 2-1 and did not support 

Hypothesis 2-3. The trends predicted in Hypothesis 2-2 and Hypothesis 2-4 were not 

observed. For the demand side, the results supported Hypothesis 2-3 and did not support 

Hypothesis 2-4. The trends predicted in Hypothesis 2-1 and Hypothesis 2-2 were not 

observed. However, overall the results indicated seasonality of trade volume in the 

Taiwanese real estate market. 

Table 7. Results of X-12-ARIMA method in trade volume 

Building 

License 

SI 

ratios 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

98.2  74.9  97.2  97.6  104.5  103.6  110.0  101.9  96.6  100.1  101.6  113.9  

Tests 
F-test Kruskal-Wallis Test Moving Seasonality Test 

15.922*** 126.8431*** 0.886 

Transaction 

Volume 

SI 

ratios 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

102.8  80.8  102.3  109.1  98.0  109.8  108.7  101.2  89.1  95.3  93.1  109.8  

Tests 
F-test Kruskal-Wallis Test Moving Seasonality Test 

19.699*** 226.7624*** 1.677** 

** Significant at the 5% level *** Significant at the 1% level 

We deconstructed the data according to specific eras to observe the seasonal effects 

in building license volume per section. The results are listed in Table 8. The samples 

were separated into six groups by intervals of 6 to 7 years. The SI ratios in July and 

December remained greater than 100 throughout the study period. In accordance with 
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Hypothesis 2-1 and 2-2, the higher volumes of building licenses in December and July 

were determined to possibly reflect the psychological expectations of builders. To avoid 

the slack seasons during the Chinese New Year vacation and Ghost Month, builders 

apply for building licenses early and try to conduct as much business as possible before 

the slack seasons. Furthermore, the SI ratios in February remained smaller than 100 

throughout the study period. This result supported Hypothesis 2-1. Also, the SI ratios 

in September were generally lower than 100 throughout the six intervals, partly 

supporting Hypothesis 2-2. However, no trends were apparent that supported 

Hypotheses 2-3 and 2-4. 

Table 8. Decomposition of SI ratios in building license 

 1973-2015 1973-1979 1980-1986 1987-1993 1994-2000 2001-2007 2008-2015 

Jan 98.2  103.6  106.0  94.7  87.1  94.2  103.0  

Feb 74.9  73.0  72.2  71.1  81.7  77.2  74.1  

Mar 97.2  94.3  90.9  101.9  96.9  100.9  98.2  

Apr 97.6  93.3  97.7  97.5  95.9  95.1  104.9  

May 104.5  102.2  111.3  103.5  119.0  98.5  93.9  

Jun 103.6  98.0  108.8  101.6  105.4  99.2  108.1  

Jul 110.0  115.8  108.7  110.0  100.7  120.2  105.5  

Aug 101.9  100.1  103.9  106.4  95.1  105.4  101.1  

Sep 96.6  98.6  97.7  93.9  94.3  88.7  104.9  

Oct 100.1  96.1  96.9  102.6  101.5  108.3  95.7  

Nov 101.6  97.4  96.9  101.8  113.0  102.7  97.9  

Dec 113.9  127.7  109.0  115.1  109.4  109.7  112.6  

We deconstructed the data according to specific eras to observe the seasonal effects 

in transaction volume per section. The results are listed in Table 9. The samples were 

separated into six groups by intervals of 6 to 7 years. The SI ratios in January, March, 

May, June, July, and December remained greater than 100 throughout the study period. 

In accordance with Hypothesis 2-1 and 2-2, the higher transaction volumes in 

December to January and June to July were determined to possibly reflect the 
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psychological expectations of homebuyers. To avoid the busy time during the Chinese 

New Year vacation and the taboos of Ghost Month, homebuyers choose to buy houses 

before these periods. The higher transaction volumes in March reflected the effects of 

the 329 promotions and supported Hypothesis 2-3. Additionally, the SI ratios in 

February and September apparently remained smaller than 100 throughout the period. 

The results provided strong evidence for Hypotheses 2-1 and 2-2. However, the 

relatively low values in October throughout the six intervals did not support Hypothesis 

2-4. 

Table 9. Decomposition of SI ratios in transaction volume 

 1973-2015 1973-1979 1980-1986 1987-1993 1994-2000 2001-2007 2008-2015 

Jan 102.8  103.3  101.2  106.4  100.2  102.3  103.7  

Feb 80.8  97.7  82.6  84.2  79.0  70.6  71.7  

Mar 102.3  102.0  102.9  100.2  99.7  107.9  101.3  

Apr 109.1  90.3  100.1  97.2  96.8  104.1  99.3  

May 98.0  108.9  101.8  111.2  109.3  110.5  112.5  

Jun 109.8  104.9  110.6  112.2  110.9  107.9  111.9  

Jul 108.7  107.5  109.3  109.0  111.1  105.5  109.9  

Aug 101.2  109.7  104.0  102.4  99.4  102.7  90.0  

Sep 89.1  90.2  88.1  86.5  87.2  90.1  92.2  

Oct 95.3  88.8  107.3  92.7  92.7  98.0  92.6  

Nov 93.1  87.5  86.9  93.1  103.0  93.3  94.6  

Dec 109.8  109.2  105.2  104.9  110.6  107.1  120.2  
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5-2. Test of Seasonal Effects 

5-2-1. Analysis of Price 

The results of equation (3) are displayed in Table 10. The left column lists the 

returns calculated using the mean of house prices. Except for June, the coefficients 

for the other months were not significant, implying that the average monthly returns 

were not significantly different from 0. The right column lists the returns calculated 

by the median house price. None of the coefficients were significant, so the average 

monthly returns were not statistically different from 0. The results did not support 

Hypothesis 1 and indicated that the seasonality of average monthly returns was not 

significant in the Taiwanese real estate market. 

The results indicated that the pricing strategy of builders did not follow the 

market seasonality. The most common methods of pricing are the cost method and 

sales comparison approach. The cost method is based on building costs. Although the 

value of building materials is related to the economic cycle, the construction process 

is long enough to offset the effects of seasonality.  

For the sales comparison approach, the market price of houses does not readily 

vary with seasonality. To use the January effect as an example, according to 

aforementioned references, the January effect in stock markets might be related to the 

tax-loss selling hypothesis and window dressing hypothesis. However, these 

hypotheses do not apply to the Taiwanese real estate market. First, investors do not 

receive tax reductions when they sell devaluated houses. Second, real estate items are 

heterogeneous, so buying back the same or similar item is difficult. Third, real estate 

markets are less liquid than stock markets and the cost of trading houses is high. Most 

people do not frequently change real estate holdings in their investment portfolio. The 

aforementioned reasons might explain why the January effect in house prices was not 

strongly significant in the samples. Therefore, regardless of whether the builders use 
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the cost method or sales comparison approach to price the houses, marked seasonal 

effects of house prices do not exist. 

Table 10-1. Results of regression model without intercept in RHP 

Yt = β1 D1,t + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

 RHP_mean RHP_median 

 Coefficient t-Statistic Prob. Coefficient t-Statistics Prob. 

Jan 0.0021   0.1517  0.8795  0.0005   0.0354  0.9717  

Feb 0.0024   0.1742  0.8618  0.0023   0.1651  0.8689  

Mar 0.0219   1.5670  0.1178  0.0006   0.0466  0.9629  

Apr 0.0007   0.0526  0.9580  0.0131   0.9471  0.3440  

May -0.0120   -0.8584  0.3911  -0.0072   -0.5187  0.6042  

Jun 0.0296  ** 2.1179  0.0347  0.0172   1.2414  0.2151  

Jul -0.0072   -0.5168  0.6055  0.0045   0.3272  0.7437  

Aug 0.0090   0.6415  0.5215  0.0109   0.7859  0.4323  

Sep -0.0033   -0.2408  0.8098  -0.0133   -0.9719  0.3316  

Oct -0.0060   -0.4299  0.6675  -0.0030   -0.2182  0.8274  

Nov 0.0147   1.0522  0.2932  0.0128   0.9234  0.3563  

Dec 0.0051   0.3674  0.7135  0.0147   1.0656  0.2871  

** Significant at the 5% level *** Significant at the 1% level 

Table 10-2. Results of regression model without intercept in RHP  

(add in control variable) 

Yt = β1 D1,t + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

 RHP_mean RHP_median 

 Coefficient t-Statistic Prob. Coefficient t-Statistics Prob. 

Jan 0.0054   0.3426  0.7321  0.0044   0.2815  0.7785  

Feb 0.0057   0.3618  0.7176  0.0061   0.3963  0.6921  

Mar 0.0251   1.6081  0.1085  0.0045   0.2896  0.7723  

Apr 0.0039   0.2517  0.8014  0.0169   1.0956  0.2738  

May -0.0088   -0.5636  0.5733  -0.0034   -0.2171  0.8282  

Jun 0.0328  ** 2.1015  0.0361  0.0210   1.3593  0.1747  

Jul -0.0040   -0.2592  0.7956  0.0083   0.5397  0.5896  

Aug 0.0122   0.7800  0.4358  0.0147   0.9519  0.3417  

Sep -0.0001   -0.0061  0.9951  -0.0094   -0.6152  0.5387  

Oct -0.0028   -0.1759  0.8604  0.0009   0.0560  0.9554  

Nov 0.0180   1.1472  0.2519  0.0166   1.0748  0.2830  

Dec 0.0083   0.5338  0.5937  0.0185   1.2018  0.2300  

Rate_coll. -0.0506   -0.4625  0.6439  -0.0604   -0.5580  0.5771  

** Significant at the 5% level *** Significant at the 1% level 

R-squared 0.0174 R-squared 0.0108 

Durbin-Watson stat 2.9062 Durbin-Watson stat 2.6759 

R-squared 0.0178 R-squared 0.0114 

Durbin-Watson stat 2.9076 Durbin-Watson stat 2.6775 
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5-2-2. Analysis of Volume 

The results of model (3) are listed in Table 11. The left column lists the 

incremental volumes of building licenses, which were significantly negative in 

January, February, and August and significantly positive in March and December at a 

1% level. The right column lists the incremental trade volumes, which were 

significantly negative in February, August, and September and significantly positive 

in March, May, October, and December. The difference between the supply side and 

the demand side might have stemmed from the latency of registering trading activity. 

The observed trend of seasonality was roughly consistent with Hypotheses 2-1, 2-2, 

and 2-3. That is, the trade volume was lower during the Chinese New Year vacation 

and Ghost Month and, by contrast, was higher during the 329 promotions. We used 

model (2) to perform a further analysis and confirm whether the differences among 

the months were significant. 

Table 11-1. Results of regression model without intercept in incremental trade volume 

Yt = β1 D1,t + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

 Building License Transaction Volume 

 Coefficient t-Statistic Prob. Coefficient t-Statistic Prob. 

Jan -15.6744 *** -3.4098 0.0007 -176.5814  -1.2229 0.2219 

Feb -25.2791 *** -5.4991 0.0000 -981.3256 *** -6.7963 0.0000 

Mar 19.3256 *** 4.2040 0.0000 977.8140 *** 6.7720 0.0000 

Apr 1.3488  0.2934 0.7693 -194.3721  -1.3462 0.1789 

May 7.5116  1.6341 0.1029 468.4651 *** 3.2444 0.0013 

Jun 1.1860  0.2580 0.7965 63.2326  0.4379 0.6616 

Jul 6.6977  1.4570 0.1457 -102.0930  -0.7071 0.4799 

Aug -10.7442 ** -2.3372 0.0198 -339.9535 ** -2.3544 0.0189 

Sep -4.1163  -0.8954 0.3710 -483.5814 *** -3.3491 0.0009 

Oct -1.3023  -0.2833 0.7771 334.4419 ** 2.3162 0.0209 

Nov 0.6279  0.1366 0.8914 -111.5116  -0.7723 0.4403 

Dec 14.6744 *** 3.1922 0.0015 645.2326 *** 4.4686 0.0000 

** Significant at the 5% level *** Significant at the 1% level 

  

R-squared 0.1383 R-squared 0.2284 

Durbin-Watson stat 2.7507 Durbin-Watson stat 2.8749 
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Table 11-2. Results of regression model without intercept in incremental trade 

volume (add in control variables) 

Yt = β1 D1,t + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

 Building License  Transaction Volume 

 Coefficient t-Statistic Prob.  Coefficient t-Statistic Prob. 

Jan -14.6907  *** -2.7053  0.0071  Jan -179.7773   -1.1135  0.2660  

Feb -25.3450  *** -4.6614  0.0000  Feb -984.5025  *** -6.1048  0.0000  

Mar 21.1373  *** 3.9029  0.0001  Mar 974.6472  *** 6.0475  0.0000  

Apr 4.6310   0.8558  0.3925  Apr -197.5213   -1.2269  0.2204  

May 9.5860   1.7754  0.0764  May 465.3042  *** 2.8881  0.0040  

Jun 4.4639   0.8260  0.4092  Jun 60.0688   0.3728  0.7095  

Jul 7.6481   1.4147  0.1578  Jul -105.2510   -0.6534  0.5138  

Aug -8.8102   -1.6272  0.1043  Aug -343.1523  ** -2.1249  0.0341  

Sep -0.9250   -0.1713  0.8640  Sep -486.7335  *** -3.0228  0.0026  

Oct 1.2934   0.2400  0.8104  Oct 331.3145  ** 2.0607  0.0398  

Nov 3.5633   0.6618  0.5084  Nov -114.6127   -0.7140  0.4755  

Dec 16.3055  *** 3.0344  0.0025  Dec 642.1664  *** 4.0091  0.0001  

Rate -40.5434   -1.1902  0.2345  Rate_coll. 50.1543   0.0444  0.9646  

Ret_CCI 370.6182  *** 5.2483  0.0000       

** Significant at the 5% level *** Significant at the 1% level 

The lowest point occurred during January to February: the Chinese New Year 

effect 

Table 12 reveals the results of the multiple regression model that separately set 

January and February as base months in the building license section. Both constants 

were negative and significant at a 1% level, implying that the incremental building 

license volumes in January and February were significantly less than 0. The February 

column shows that the coefficients for all the other months were positive and 

significant; thus, the values indicated that the incremental building license volumes 

in other months were greater than the incremental building license volumes in 

February. The January column shows that the coefficient values of all the months, 

except the one for February, were positive; thus, the incremental building license 

R-squared 0.1841 R-squared 0.2284 

Durbin-Watson stat 2.6122 Durbin-Watson stat 2.8749 
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volumes in January were relatively low. Moreover, the F-value was significant, so we 

rejected the null hypothesis and inferred that the incremental building license volumes 

were not the same throughout a year. 

Generally, once authorities approve the building licenses, builders can start to 

sell the corresponding houses. The study results indicated that the incremental 

building license volume for the period of January to February was the lowest 

throughout the year. These two months typically include the Chinese New Year 

vacation, so the lower incremental building license volume might be related to the 

weak demand during the vacation. In this period, people are busy returning to their 

hometowns, offering prayer sacrifices, and reuniting with family, so they have limited 

time to search for new houses. Builders are not under any pressure or motivation to 

apply for building licenses to sell houses during this period and thus the volume of 

the supply side decreases. These results strongly supported Hypothesis 2-1. 

Table 12-1. Results of regression model with intercept  

based on January and February in IBL 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Building License 

 Based month: January Based month: February 

 Coefficient t-Statistic Prob.   Coefficient t-Statistic Prob.   

Constant -15.6744  *** -3.4098  0.0007  -25.2791  *** -5.4991  0.0000  

Jan - - - 9.6047    1.4774  0.1402  

Feb -9.6047    -1.4774  0.1402  - - - 

Mar 35.0000  *** 5.3837  0.0000  44.6047  *** 6.8611  0.0000  

Apr 17.0233  *** 2.6185  0.0091  26.6279  *** 4.0959  0.0000  

May 23.1861  *** 3.5665  0.0004  32.7907  *** 5.0439  0.0000  

Jun 16.8605  *** 2.5935  0.0098  26.4651  *** 4.0709  0.0001  

Jul 22.3721  *** 3.4413  0.0006  31.9767  *** 4.9187  0.0000  

Aug 4.9302    0.7584  0.4486  14.5349  ** 2.2358  0.0258  

Sep 11.5581    1.7779  0.0760  21.1628  *** 3.2553  0.0012  

Oct 14.3721  ** 2.2107  0.0275  23.9767  *** 3.6881  0.0003  

Nov 16.3023  ** 2.5076  0.0125  25.9070  *** 3.9850  0.0001  

Dec 30.3488  *** 4.6683  0.0000  39.9535  *** 6.1457  0.0000  

** Significant at the 5% level *** Significant at the 1% level 

R-squared 0.1383 R-squared 0.1383 

F-statistic 
7.3554 

(0.0000) 
F-statistic 

7.3554 

(0.0000) 

Durbin-Watson stat 2.7507 Durbin-Watson stat 2.7507 
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Table 12-2. Results of regression model with intercept based on January and 

February in IBL (add in control variables) 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Building License 

 Based month: January Based month: February 

 Coefficient t-Statistic Prob.   Coefficient t-Statistic Prob.   

Constant -14.6907   *** -2.7053  0.0071   -25.3450   *** -4.6614   0.0000  

Jan - - - 10.6542     1.6800   0.0936  

Feb -10.6542    -1.6800  0.0936  - - - 

Mar 35.8281  *** 5.6506  0.0000  46.4823  *** 7.3216  0.0000  

Apr 19.3217  *** 3.0409  0.0025  29.9760  *** 4.7052  0.0000  

May 24.2767  *** 3.8277  0.0001  34.9309  *** 5.4992  0.0000  

Jun 19.1546  *** 3.0145  0.0027  29.8089  *** 4.6789  0.0000  

Jul 22.3388  *** 3.5242  0.0005  32.9930  *** 5.2025  0.0000  

Aug 5.8806    0.9273  0.3542  16.5348  *** 2.6039  0.0095  

Sep 13.7657  ** 2.1667  0.0307  24.4200  *** 3.8339  0.0001  

Oct 15.9841  ** 2.5185  0.0121  26.6383  *** 4.1887  0.0000  

Nov 18.2540  *** 2.8744  0.0042  28.9083  *** 4.5415  0.0000  

Dec 30.9962  *** 4.8884  0.0000  41.6504  *** 6.5612  0.0000  

Rate -40.5434   -1.1902  0.2345  -40.5434   -1.1902  0.2345  

Ret_CCI 370.6182  *** 5.2483  0.0000  370.6182  *** 5.2483  0.0000  

** Significant at the 5% level *** Significant at the 1% level 

Table 13 provides the results of the multiple regression model that separately set 

January and February as base months in the transaction section. The February column 

shows that the coefficients for the other months were positive and significant; thus, 

the incremental transaction volumes in other months were greater than the 

incremental transaction volume in February. The January column shows that the 

constant was negative but not significant. The incremental transaction volume in 

January was relatively small because the coefficients for March, May, October, and 

December were significantly positive. The F-value was significant, so we rejected the 

null hypothesis and inferred that the incremental transaction volumes were not the 

same throughout a year. 

R-squared 0.1841 R-squared 0.1841 

F-statistic 
8.7139 

(0.0000) 
F-statistic 

8.7139 

(0.0000) 

Durbin-Watson stat 2.6122 Durbin-Watson stat 2.6122 
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Overall, the results indicated that the incremental transaction volume in the 

period of January to February was relatively low. These 2 months typically include 

Chinese New Year, so the lower incremental transaction volume might have been 

related to the weak demand during the Chinese New Year vacation. These results 

strongly supported Hypothesis 2-1. 

The seasonality of transaction volumes in January was less drastic than that of 

the incremental volumes of building licenses. We inferred two reasons for this 

difference: First, the process of buying a house is time-consuming, so some 

transaction volume in January might include the latency of registering trade activity 

in December. Second, the phenomenon might reflect the anticipation among 

homebuyers of the upcoming holiday. To avoid the busy time during the Chinese New 

Year vacation, homebuyers might choose to buy houses before it. 

Table 13-1. Results of regression model with intercept  

based on January and February in ITV 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Transaction Volume 

 Based month: January Based month: February 

 Coefficient t-Statistic Prob. Coefficient t-Statistic Prob. 

Constant -176.5814  -1.2229 0.2219 -981.3256 *** -6.7963 0.0000 

Jan - - - 804.7442 *** 3.9410 0.0001 

Feb -804.7442 *** -3.9410 0.0001 - - - 

Mar 1154.3950 *** 5.6533 0.0000 1959.1400 *** 9.5942 0.0000 

Apr -17.7907  -0.0871 0.9306 786.9535 *** 3.8538 0.0001 

May 645.0465 *** 3.1589 0.0017 1449.7910 *** 7.0999 0.0000 

Jun 239.8140  1.1744 0.2408 1044.5580 *** 5.1154 0.0000 

Jul 74.4884  0.3648 0.7154 879.2326 *** 4.3057 0.0000 

Aug -163.3721  -0.8001 0.4241 641.3721 *** 3.1409 0.0018 

Sep -307.0000  -1.5034 0.1334 497.7442 ** 2.4375 0.0151 

Oct 511.0233 ** 2.5026 0.0126 1315.7670 *** 6.4435 0.0000 

Nov 65.0698  0.3187 0.7501 869.8140 *** 4.2596 0.0000 

Dec 821.8140 *** 4.0246 0.0001 1626.5580 *** 7.9655 0.0000 

** Significant at the 5% level *** Significant at the 1% level 

R-squared 0.2284 R-squared 0.2284 

F-statistic 
13.5659 

(0.0000) 
F-statistic 

13.5659 

(0.0000) 

Durbin-Watson stat 2.8749 Durbin-Watson stat 2.8749 
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Table 13-2. Results of regression model with intercept based on January and 

February in ITV (add in control variable) 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Transaction Volume 

 Based month: January Based month: February 

 Coefficient t-Statistic Prob. Coefficient t-Statistic Prob. 

Constant -179.7773  -1.1135 0.2660 -984.5025 *** -6.1048  0.0000 

Jan - - - 804.7252 *** 3.9370 0.0001 

Feb -804.7252  *** -3.9370  0.0001  - - - 

Mar 1154.4250  *** 5.6478  0.0000  1959.1500  *** 9.5848  0.0000  

Apr -17.7440   -0.0868  0.9309  786.9812  *** 3.8501  0.0001  

May 645.0815  *** 3.1559  0.0017  1449.8070  *** 7.0929  0.0000  

Jun 239.8460   1.1734  0.2412  1044.5710  *** 5.1104  0.0000  

Jul 74.5263   0.3646  0.7156  879.2515  *** 4.3016  0.0000  

Aug -163.3750   -0.7993  0.4245  641.3502  *** 3.1377  0.0018  

Sep -306.9563   -1.5017  0.1338  497.7690  ** 2.4352  0.0152  

Oct 511.0918  ** 2.5004  0.0127  1315.8170  *** 6.4373  0.0000  

Nov 65.1645   0.3188  0.7500  869.8898  *** 4.2556  0.0000  

Dec 821.9437  *** 4.0208  0.0001  1626.6690  *** 7.9576  0.0000  

Rate_coll. 50.1543   0.0444  0.9646  50.1543   0.0444  0.9646  

** Significant at the 5% level *** Significant at the 1% level 

The second lowest point occurred during August to September: the Ghost Month 

effect 

Table 14 reveals the results of the multiple regression model that separately set 

August and September as the base months in the building license section. Both 

constants were negative. Except for those of January and February, the coefficients 

for all the months were positive; thus, the incremental building license volume in the 

period of August to September was the second lowest throughout the year. The August 

column shows that the coefficients for March, May, July, and December were 

significantly positive at a 1% level. The September column shows that the coefficients 

for March and December were significantly positive at a 1% level. The F-value was 

R-squared 0.2284 R-squared 0.2284 

F-statistic 
12.4110 

(0.0000) 
F-statistic 

12.4110 

(0.0000) 

Durbin-Watson stat 2.8749 Durbin-Watson stat 2.8749 
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significant, so we rejected the null hypothesis and inferred that the monthly 

incremental building license volumes were not the same throughout a year. 

Overall, the results indicated that the incremental building license volume in the 

period of August to September was the second lowest one throughout the year. These 

2 months typically include the Ghost Month. Traditionally, viewing houses during 

this month is believed to cause back luck. Accordingly, some people consider buying 

houses during Ghost Month to be a taboo. Additionally, during this period some 

families go abroad to travel during summer vacation and typhoons are frequent, 

leading to weak demand for buying houses. Therefore, builders have no motivation 

to apply for building licenses during these 2 months and the volume of the supply 

side decreases. These results supported Hypothesis 2-2. 

Table 14-1. Results of regression model with intercept  

based on August and September in IBL 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Building License 

 Based month: August Based month: September 

 Coefficient  t-Statistic Prob.   Coefficient  t-Statistic Prob.   

Constant -10.7442  ** -2.3372 0.0198 -4.1163    -0.8954 0.3710 

Jan -4.9302    -0.7584 0.4486 -11.5581    -1.7779 0.0760 

Feb -14.5349  ** -2.2358 0.0258 -21.1628  *** -3.2553 0.0012 

Mar 30.0698  *** 4.6254 0.0000 23.4419  *** 3.6059 0.0003 

Apr 12.0930    1.8602 0.0634 5.4651    0.8407 0.4009 

May 18.2558  *** 2.8081 0.0052 11.6279    1.7886 0.0743 

Jun 11.9302    1.8351 0.0671 5.3023    0.8156 0.4151 

Jul 17.4419  *** 2.6829 0.0075 10.8140    1.6634 0.0969 

Aug - - - -6.6279    -1.0195 0.3084 

Sep 6.6279    1.0195 0.3084 - - - 

Oct 9.4419    1.4524 0.1470 2.8140    0.4328 0.6653 

Nov 11.3721    1.7493 0.0809 4.7442    0.7298 0.4659 

Dec 25.4186  *** 3.9099 0.0001 18.7907  *** 2.8904 0.0040 

** Significant at the 5% level *** Significant at the 1% level 

R-squared 0.1383 R-squared 0.1383 

F-statistic 
7.3554 

(0.0000) 
F-statistic 

7.3554 

(0.0000) 

Durbin-Watson stat 2.7507 Durbin-Watson stat 2.7507 
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Table 14-2. Results of regression model with intercept based on August and 

September in IBL (add in control variables) 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Building License 

 Based month: August Based month: September 

 Coefficient  t-Statistic Prob.   Coefficient  t-Statistic Prob.   

Constant -8.8102   -1.6272  0.1043  -0.9250    -0.1713  0.8640  

Jan -5.8806    -0.9273  0.3542  -13.7657  ** -2.1667  0.0307  

Feb -16.5348  *** -2.6039  0.0095  -24.4200  *** -3.8339  0.0001  

Mar 29.9475  *** 4.7246  0.0000  22.0623  *** 3.4775  0.0006  

Apr 13.4412  ** 2.1188  0.0346  5.5560    0.8765  0.3812  

May 18.3961  *** 2.9022  0.0039  10.5110    1.6573  0.0981  

Jun 13.2741  ** 2.0924  0.0369  5.3889    0.8502  0.3956  

Jul 16.4582  *** 2.5954  0.0097  8.5731    1.3495  0.1778  

Aug - - - -7.8852     -1.2431  0.2144  

Sep -8.8102    1.2431  0.2144  - - - 

Oct -5.8806    1.5936  0.1117  2.2184    0.3499  0.7265  

Nov -16.5348    1.9511  0.0516  4.4883    0.7081  0.4792  

Dec 29.9475  *** 3.9620  0.0001  17.2305  *** 2.7154  0.0068  

Rate 13.4412   -1.1902  0.2345  -40.5434   -1.1902  0.2345  

Ret_CCI 18.3961  *** 5.2483  0.0000  370.6182  *** 5.2483  0.0000  

** Significant at the 5% level *** Significant at the 1% level 

Table 15 lists the results of the multiple regression model that separately set 

August and September as the base months in the transaction section. Both constants 

were negative and significant. Except for that of February, the coefficients for all the 

other months were positive; thus, the incremental transaction volume in the period of 

August to September was the second lowest throughout the year. The August column 

shows that the coefficients for March, May, June, October, and December were 

significantly positive. The September column shows that the coefficients for March, 

May, June and December were significantly positive at a 1% level. The F-value was 

significant, so we rejected the null hypothesis and inferred that the monthly 

incremental building license volumes were not the same throughout a year. Overall, 

R-squared 0.1841 R-squared 0.1841 

F-statistic 
8.7139 

(0.0000) 
F-statistic 

8.7139 

(0.0000) 

Durbin-Watson stat 2.6122 Durbin-Watson stat 2.6122 
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the results indicated that the incremental transaction volume in the period of August 

to September was the second lowest one throughout the year. These results supported 

Hypothesis 2-2. 

The coefficient for October was particularly significant. Because the incremental 

building license volume in October was not relatively high, we inferred that the 

incremental transaction volume in October was caused by the latency of registering 

trade activity rather than the effect of the 928 promotions. That is, some people might 

leverage this period to obtain stronger bargaining power and register their trade 

activity after the Ghost Month passes to avoid the taboo. The difference between the 

incremental volumes of building licenses and transactions was that the t-statistics of 

the latter were higher. We inferred that the Ghost Month effect was more prominent 

in the transaction section.  

Table 15-1. Results of regression model with intercept  

based on August and September in ITV 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Transaction Volume 

 Based month: August Based month: September 

 Coefficient  t-Statistic Prob.   Coefficient t-Statistic Prob.   

Constant -339.9535  ** -2.3544 0.0189 -483.5814  *** -3.3491 0.0009 

Jan 163.3721    0.8001 0.4241 307.0000    1.5034 0.1334 

Feb -641.3721  *** -3.1409 0.0018 -497.7442  ** -2.4375 0.0151 

Mar 1317.7670  *** 6.4533 0.0000 1461.3950  *** 7.1567 0.0000 

Apr 145.5814    0.7129 0.4762 289.2093    1.4163 0.1573 

May 808.4186  *** 3.9590 0.0001 952.0465  *** 4.6623 0.0000 

Jun 403.1860  ** 1.9745 0.0489 546.8140  *** 2.6778 0.0077 

Jul 237.8605    1.1648 0.2446 381.4884    1.8682 0.0623 

Aug - - - 143.6279    0.7034 0.4822 

Sep -143.6279    -0.7034 0.4822 - - - 

Oct 674.3953  *** 3.3026 0.0010 818.0233  *** 4.0060 0.0001 

Nov 228.4419    1.1187 0.2638 372.0698    1.8221 0.0690 

Dec 985.1860  *** 4.8246 0.0000 1128.8140  *** 5.5280 0.0000 

** Significant at the 5% level *** Significant at the 1% level 

R-squared 0.2284 R-squared 0.2284 

F-statistic 
13.5659 

(0.0000) 
F-statistic 

13.5659 

(0.0000) 

Durbin-Watson stat 2.8749 Durbin-Watson stat 2.8749 
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Table 15-2. Results of regression model with intercept based on August and 

September in ITV (add in control variable) 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Transaction Volume 

 Based month: August Based month: September 

 Coefficient  t-Statistic Prob.   Coefficient t-Statistic Prob.   

Constant -343.1523  ** -2.1249  0.0341  -486.734 *** -3.0228  0.0026  

Jan 163.3750    0.7993  0.4245  306.9563   1.5017  0.1338  

Feb -641.3502  *** -3.1377  0.0018  -497.7690 ** -2.4352  0.0152  

Mar 1317.8000  *** 6.4470  0.0000  1461.381 *** 7.1495  0.0000  

Apr 145.6310    0.7125  0.4765  289.2122   1.4149  0.1577  

May 808.4565  *** 3.9552  0.0001  952.0378 *** 4.6577  0.0000  

Jun 403.2210  ** 1.9727  0.0491  546.8023 *** 2.6751  0.0077  

Jul 237.9013    1.1639  0.2450  381.4825   1.8663  0.0626  

Aug - - - 143.5813   0.7034 0.7024  

Sep -143.5813    -0.7024  0.4827  - - - 

Oct 674.4668  *** 3.2996  0.0010  818.0480  *** 4.0021  0.0001  

Nov 228.5395    1.1180  0.2641  372.1208    1.8205  0.0693  

Dec 985.3187  *** 4.8200  0.0000  1128.9000  *** 5.5227  0.0000  

Rate_coll. 50.1543   0.0444  0.9646  50.1543   0.0444  0.9646  

** Significant at the 5% level *** Significant at the 1% level 

The highest point occurred in March: 329 promotions 

Table 16 reveals the results of the multiple regression model that set March as 

the base month in the building license section. The constant was positive and 

significant at a 1% level. The coefficients for the other months were negative; thus, 

the incremental volume of building licenses in March was the largest throughout the 

year. The F-value was significant, so we rejected the null hypothesis and inferred that 

the monthly incremental volumes of building licenses were not the same throughout 

a year. 

The evidence indicated that the incremental volume of building licenses in 

March was higher than it was in the other months. We inferred that this seasonality 

reflected the 329 promotions. According to Lin and Cheng (2014), the deferred 

R-squared 0.2284 R-squared 0.2284 

F-statistic 
12.4110 

(0.0000) 
F-statistic 

12.4110 

(0.0000) 

Durbin-Watson stat 2.8749 Durbin-Watson stat 2.8749 
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demand from the Chinese New Year vacation and upcoming spring break motivates 

the formation of the 329 promotions. Builders choose to apply for building licenses 

during this period to release the new products in time to take advantage of this 

deferred customer demand. Furthermore, the application of building licenses is 

connected to the economic cycle, so builders must strive for success during the 329 

promotions to ensure an optimistic view of their future. These results supported 

Hypothesis 2-3. 

Table 16-1. Results of regression model with intercept based on March in IBL 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Building License 

Based month: March 

 Coefficient t-Statistic Prob. 

Constant 19.3256 *** 4.2040 0.0000 

Jan -35.0000 *** -5.3837 0.0000 

Feb -44.6047 *** -6.8611 0.0000 

Mar - - - 

Apr -17.9767 *** -2.7652 0.0059 

May -11.8140  -1.8172 0.0698 

Jun -18.1395 *** -2.7902 0.0055 

Jul -12.6279  -1.9424 0.0526 

Aug -30.0698 *** -4.6254 0.0000 

Sep -23.4419 *** -3.6059 0.0003 

Oct -20.6279 *** -3.1730 0.0016 

Nov -18.6977 *** -2.8761 0.0042 

Dec -4.6512  -0.7154 0.4747 

** Significant at the 5% level *** Significant at the 1% level 

  

R-squared 0.1383 

F-statistic 
7.3554 

(0.0000) 

Durbin-Watson stat 2.7507 
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Table 16-2. Results of regression model with intercept based on March in IBL 

(add in control variables) 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Building License 

Based month: March 

 Coefficient t-Statistic Prob. 

Constant 21.1373  *** 3.9029  0.0001  

Jan -35.8281  *** -5.6506  0.0000  

Feb -46.4823  *** -7.3216  0.0000  

Mar - - - 

Apr -16.5063  *** -2.6015  0.0096  

May -11.5514   -1.8223  0.0690  

Jun -16.6734  *** -2.6278  0.0089  

Jul -13.4893  ** -2.1274  0.0339  

Aug -29.9475  *** -4.7246  0.0000  

Sep -22.0623  *** -3.4775  0.0006  

Oct -19.8440  *** -3.1296  0.0019  

Nov -17.5740  *** -2.7707  0.0058  

Dec -4.8319   -0.7622  0.4463  

Rate -40.5434   -1.1902  0.2345  

Ret_CCI 370.6182  *** 5.2483  0.0000  

** Significant at the 5% level *** Significant at the 1% level 

Table 17 indicates the results of the multiple regression model that set March as 

the base month in the transaction section. The constant was positive and significant 

at a 1% level. The coefficients for the other months were negative; thus, the 

incremental transaction volume in March was the largest throughout the year. The F-

value was significant, so we rejected the null hypothesis and inferred that the monthly 

incremental transaction volumes were not same throughout the year. 

The evidence indicated that the incremental transaction volume in March was 

higher than it was in the other months. We inferred that this seasonality reflected the 

329 promotions. According to Lin and Cheng (2014), the deferred demand from the 

Chinese New Year vacation and the upcoming spring break motivates the formation 

of the 329 promotions. Builders release a variety of products during this period, 

R-squared 0.1841 

F-statistic 
8.7139 

(0.0000) 

Durbin-Watson stat 2.6122 
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providing customers with more choices. The improved weather might also enhance 

motivation to view and buy houses. These results supported Hypothesis 2-3. 

The coefficient for May was weakly significant. We observed that the 

incremental transaction volume in May was relatively high in the results of model (1). 

However, because the incremental building license volume in May was not relatively 

high, we inferred that the incremental transaction volume in May included the latency 

of registering the trade activity performed during the period of the 329 promotions. 

In other words, the higher demand for real estate in the period of 329 promotions was 

not reflected immediately. The process of purchasing a house includes viewing the 

house, confirming the trade, and registering the transfer, which typically requires 1–

3 months to finish. Therefore, part of the incremental transaction volume in May 

might actually reflect sales in the period of the 329 promotions. 

Table 17-1. Results of regression model with intercept based on March in ITV 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Transaction Volume 

Based month: March 

 Coefficient t-Statistic Prob. 

Constant 977.8140 *** 6.7720 0.0000 

Jan -1154.3950 *** -5.6533 0.0000 

Feb -1959.1400 *** -9.5942 0.0000 

Mar - - - 

Apr -1172.1860 *** -5.7404 0.0000 

May -509.3488 ** -2.4944 0.0129 

Jun -914.5814 *** -4.4789 0.0000 

Jul -1079.9070 *** -5.2885 0.0000 

Aug -1317.7670 *** -6.4533 0.0000 

Sep -1461.3950 *** -7.1567 0.0000 

Oct -643.3721 *** -3.1507 0.0017 

Nov -1089.3260 *** -5.3346 0.0000 

Dec -332.5814  -1.6287 0.1040 

** Significant at the 5% level *** Significant at the 1% level 

R-squared 0.2284 

F-statistic 
13.5659 

(0.0000) 

Durbin-Watson stat 2.8749 
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Table 17-2. Results of regression model with intercept based on March in ITV 

(add in control variable) 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Transaction Volume 

Based month: March 

 Coefficient t-Statistic Prob. 

Constant 974.6472  *** 6.0475 0.0000  

Jan -1154.4250  *** -5.6478  0.0000  

Feb -1959.1500  *** -9.5848  0.0000  

Mar - - - 

Apr -1172.1690  *** -5.7346  0.0000  

May -509.3430  ** -2.4919  0.0130  

Jun -914.5785  *** -4.4744  0.0000  

Jul -1079.8980  *** -5.2832  0.0000  

Aug -1317.8000  *** -6.4470  0.0000  

Sep -1461.3810  *** -7.1495  0.0000  

Oct -643.3327  *** -3.1474  0.0017  

Nov -1089.2600  *** -5.3289  0.0000  

Dec -332.4808   -1.6265  0.1045  

Rate_coll. 50.1543   0.0444  0.9646  

** Significant at the 5% level *** Significant at the 1% level 

The second highest point occurred in December: the December effect 

Table 18 lists the results of the multiple regression model that set December as 

the base month in the building license section. The constant was positive and 

significant at a 1% level. Except for March, the coefficients for all the months were 

negative, and the incremental building license volume in December was the second-

largest of the year. The F-value was significant; thus, we rejected the null hypothesis 

and inferred that the monthly incremental building license volumes were not the same 

throughout the year. 

The results indicated that the incremental building license volume was higher in 

December than in all the other months, except for March. We inferred that this 

seasonality reflected the psychological expectations of builders. Traditionally, 

R-squared 0.2284 

F-statistic 
12.4110 

(0.0000) 

Durbin-Watson stat 2.8749 
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because of the Chinese New Year vacation, January to February is a slack season for 

the construction industry. Builders therefore might apply for building licenses at 

higher rates in December and plan to release their new products in time to seize the 

last business before the year ends. This phenomenon can be considered an extension 

of the Chinese New Year effect. 

Table 18-1. Results of regression model with intercept based on December in IBL 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Building License 

Based month: December 

 Coefficient t-Statistic Prob. 

Constant 14.6744 *** 3.1922 0.0015 

Jan -30.3488 *** -4.6683 0.0000 

Feb -39.9535 *** -6.1457 0.0000 

Mar 4.6512  0.7154 0.4747 

Apr -13.3256 ** -2.0498 0.0409 

May -7.1628  -1.1018 0.2711 

Jun -13.4884 ** -2.0748 0.0385 

Jul -7.9767  -1.2270 0.2204 

Aug -25.4186 *** -3.9099 0.0001 

Sep -18.7907 *** -2.8904 0.0040 

Oct -15.9767 ** -2.4576 0.0143 

Nov -14.0465 ** -2.1607 0.0312 

Dec - - - 

** Significant at the 5% level *** Significant at the 1% level 

  

R-squared 0.1383 

F-statistic 
7.3554  

(0.0000) 

Durbin-Watson stat 2.7507 
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Table 18-2. Results of regression model with intercept based on December in IBL 

(add in control variables) 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Building License 

Based month: December 

 Coefficient t-Statistic Prob. 

Constant 16.3055  *** 3.0344  0.0025  

Jan -30.9962  *** -4.8884  0.0000  

Feb -41.6504  *** -6.5612  0.0000  

Mar 4.8319   0.7622  0.4463  

Apr -11.6745   -1.8396  0.0664  

May -6.7195   -1.0600  0.2897  

Jun -11.8416   -1.8659  0.0626  

Jul -8.6574   -1.3655  0.1727  

Aug -25.1156  *** -3.9620  0.0001  

Sep -17.2305  *** -2.7154  0.0068  

Oct -15.0121  ** -2.3674  0.0183  

Nov -12.7421  ** -2.0087  0.0451  

Dec - - - 

Rate -40.5434   -1.1902  0.2345  

Ret_CCI 370.6182  *** 5.2483  0.0000  

** Significant at the 5% level *** Significant at the 1% level 

Table 19 reveals the results of the multiple regression model that set December 

as the base month in the transaction section. The constant was positive and significant 

at a 1% level. Except for March, the coefficients for all months were negative, and 

the incremental transaction volume in December was the second-largest of the year. 

The F-value was significant; thus, we rejected the null hypothesis and inferred that 

the incremental transaction volumes were not the same throughout the year. 

The results indicated that the incremental transaction volume in December was 

higher than in all other months, except March. We inferred that this seasonality 

reflected the psychological expectations of homebuyers. Because they expect that the 

Chinese New Year vacation will be a busy time, some people choose to settle down 

R-squared 0.1841 

F-statistic 8.7139 (0.0000) 

Durbin-Watson stat 2.6122 
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before this period. This phenomenon can be considered an extension of the Chinese 

New Year effect. 

Table 19-1. Results of regression model with intercept based on December in ITV 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Transaction Volume 

Based month: December 

 Coefficient t-Statistic Prob. 

Constant 645.2326 *** 4.4686 0.0000 

Jan -821.8140 *** -4.0246 0.0001 

Feb -1626.5580 *** -7.9655 0.0000 

Mar 332.5814  1.6287 0.1040 

Apr -839.6047 *** -4.1117 0.0000 

May -176.7674  -0.8657 0.3871 

Jun -582.0000 *** -2.8502 0.0045 

Jul -747.3256 *** -3.6598 0.0003 

Aug -985.1860 *** -4.8246 0.0000 

Sep -1128.8140 *** -5.5280 0.0000 

Oct -310.7907  -1.5220 0.1286 

Nov -756.7442 *** -3.7059 0.0002 

Dec - - - 

** Significant at the 5% level *** Significant at the 1% level 

  

R-squared 0.2284 

F-statistic 
13.5659 

(0.0000) 

Durbin-Watson stat 2.8749 
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Table 19-2. Results of regression model with intercept based on December in ITV 

(add in control variable) 

Yt = β1 + β2 D2,t + β3 D3,t + β4 D4,t + β5 D5,t + β6 D6,t + β7 D7,t + β8 D8,t + β9 D9,t + β10 D10,t + β11 D11,t + β12 D12,t + εt 

Transaction Volume 

Based month: December 

 Coefficient t-Statistic Prob. 

Constant 642.1664  *** 4.0091  0.0001  

Jan -821.9437  *** -4.0208  0.0001  

Feb -1626.6690  *** -7.9576  0.0000  

Mar 332.4808   1.6265  0.1045  

Apr -839.6878  *** -4.1078  0.0000  

May -176.8622   -0.8652  0.3873  

Jun -582.0977  *** -2.8476  0.0046  

Jul -747.4174  *** -3.6564  0.0003  

Aug -985.3187  *** -4.8200  0.0000  

Sep -1128.9000  *** -5.5227  0.0000  

Oct -310.8519   -1.5208  0.1290  

Nov -756.7792  *** -3.7024  0.0002  

Dec - - - 

Rate_coll. 50.1543  0.0444  0.9646  

** Significant at the 5% level *** Significant at the 1% level 

  

R-squared 0.2284 

F-statistic 
12.4110 

(0.0000) 

Durbin-Watson stat 2.8749 
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5-3. Summary of Empirical Results 

The seasonality of house prices was not clear and most of the seasonal effects 

were reflected in transaction volumes. We compiled a summary of the empirical 

results and listed them in Table 20. 

Table 20. Summary of results 

 
Seasonality 

of Price 
Seasonality of Trade Volume 

 Hypothesis 1 
Hypothesis 2 

Hypothesis 2-1 Hypothesis 2-2 Hypothesis 2-3 Hypothesis 2-4 

Results of X-12-ARIMA Method 

HP_mean X     

HP_median X     

BL  O ∆ X ∆ 

TV  ∆ ∆ O X 

Results of Observing the Decomposition of SI ratios 

HP_mean X     

HP_median X     

BL  O O ∆ ∆ 

TV  O O O X 

Results of Multiple Regression Model 

RHP_mean X     

RHP_median X     

IBL  O O O X 

ITV  O O O X 

O: The evidence supported the hypothesis. 

∆: The trend was not clear and we couldn’t assure the hypothesis should be rejected or not be rejected. 

X: The evidence could not support the hypothesis. 
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6. Conclusion 

Few studies have directly discussed the seasonality of the real estate market. 

Because timing is a critical factor in purchasing a house, we inferred that seasonal 

effects exist in the Taiwanese real estate market. Our study used the samples of house 

price indices and trade volumes from 1973 to 2015 and applied the X-12-ARIMA 

method and multiple regression model to test the seasonality in the Taiwanese real 

estate market. The analysis was separated into two parts by price and volume.  

Through both the X-12-ARIMA method and multiple regression model, we 

determined that the seasonality of house prices was not clear and most of the seasonal 

effects were reflected in trade volumes. The results strongly indicated that trade 

volume was lower during the Chinese New Year vacation and Ghost Month  

regarding both supply and demand. The higher trade volume in March implied the 

influence of the 329 promotions, but no evidence supported the influence of the 928 

promotions. Additionally, the results revealed an unexpected December effect that we 

reasoned was an extension of the Chinese New Year effect. Finally, adding the control 

variables has no apparent influence on the results, which makes the models more 

robust. 

Two limitations affected the present study. First, Chinese New Year and Ghost 

Month are based on the lunar calendar; accordingly, the data, which was based on the 

Gregorian calendar, did not precisely match with these periods. If daily data was 

available, we could have transferred the dates from the Gregorian calendar to the lunar 

calendar and tested the lunar monthly effects. Second, the house price indices 

reflected the pricing of builders rather than the strike price decided by the market, so 

the results might not fully reflect the price variations affected by the demand side. In 
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summary, future studies should strive to collect more complete data and improve on 

the deficiencies of the current study.  
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