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中 文 摘 要 ： 臺灣不斷攀升的房價已對民眾產生龐大的貸款負擔，尤其在次級房
貸風暴後所實施的寬鬆貨幣政策，在低持有稅及交易稅的環境底下
，臺北市於2014年的房價所得比已高達16倍，高於世界多數城市。
高房價所帶來的高貸款負擔率，似乎已排擠了消費能力及經濟成長
。為了探討房價對消費支出的影響，本文透過向量自我迴歸模型分
析結果顯示，臺灣消費支出受到加權股價指數及消費支出落後期本
身顯著的正向影響，貸款利率對消費支出影響不顯著，而不斷攀升
的房價本身對消費支出是負向影響。並透過衝擊反應分析發現。房
價指數對本身的衝擊反應最顯著，效果也最長，消費支出的衝擊反
應次之。顯示臺灣高房價已明顯排擠消費支出並導致經濟成長緩慢
甚至衰退，透過此結論以利政府深思當刺激或抑制房價時所產生的
連帶效應。

中文關鍵詞： 房價, 經濟成長, 消費, 費雪方程式, 向量自我迴歸(VAR)

英 文 摘 要 ： In many countries around the world since the subprime-
mortgage crisis in 2008, soaring housing prices under
central governments’ quantitative easing (QE) monetary
policies have deteriorated home affordability. For example,
in Taipei’s environment of long-term low property taxes,
the price-to-income (PTI) ratio reached 16 in 2014, which
is higher than the corresponding ratios in most cities
around the world. The fiscal pressure that mortgage
payments impose on households seems to crowd out their
consumption capability and thus to counter economic growth.
However, current literature has revealed diverse effects of
housing prices on consumption in far-flung countries. To
discover the influence of housing prices on consumption and
economic growth, we collected data in Taiwan for empirical
analysis. Results show that the stock price index has had a
significant positive effect on consumption, whereas
interest rates have played a minimal role in consumption.
Results also show that rising house prices have had a
negative effect on consumption, indicating that high
housing prices trigger the crowding-out effect on
consumption and in turn contribute to sluggish economic
growth. The findings of this study provide the government
in Taiwan with policy implications for directing housing
prices in ways that facilitate both long-term housing
affordability and economic sustainability. Further, this
paper explains that, across countries, differences among
homeowners’ home-equity “cash-out” behaviors may help
explain the differences among the behaviors’ diverse
effects on consumption. Results of this study not only
empirically strengthen academia’s knowledge of housing
prices’ effects on consumption, but also suggest that the
policy-driven development or promotion of home-equity
financing may enhance consumption and revive flagging



economies.

英文關鍵詞： housing prices, economic growth, consumption, Fisher
equation, vector autoregression (VAR) model
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The Effect of Housing Prices on Consumption and Economic Growth 

 

 

Abstract 

 

In many countries around the world since the subprime-mortgage crisis in 2008, soaring housing prices under central 

governments’ quantitative easing (QE) monetary policies have deteriorated home affordability. For example, in Taipei’s 

environment of long-term low property taxes, the price-to-income (PTI) ratio reached 16 in 2014, which is higher than 

the corresponding ratios in most cities around the world. The fiscal pressure that mortgage payments impose on 

households seems to crowd out their consumption capability and thus to counter economic growth. However, current 

literature has revealed diverse effects of housing prices on consumption in far-flung countries. To discover the influence 

of housing prices on consumption and economic growth, we collected data in Taiwan for empirical analysis. Results 

show that the stock price index has had a significant positive effect on consumption, whereas interest rates have played a 

minimal role in consumption. Results also show that rising house prices have had a negative effect on consumption, 

indicating that high housing prices trigger the crowding-out effect on consumption and in turn contribute to sluggish 

economic growth. The findings of this study provide the government in Taiwan with policy implications for directing 

housing prices in ways that facilitate both long-term housing affordability and economic sustainability. Further, this 

paper explains that, across countries, differences among homeowners’ home-equity “cash-out” behaviors may help 

explain the differences among the behaviors’ diverse effects on consumption. Results of this study not only empirically 

strengthen academia’s knowledge of housing prices’ effects on consumption, but also suggest that the policy-driven 

development or promotion of home-equity financing may enhance consumption and revive flagging economies.  
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1 Introduction 

After the end of global deflation in 2002, Taiwan experienced moderate economic growth 

until 2007. In 2008, the subprime mortgage crisis struck the United States and severely 

deteriorated the worldwide economy and asset markets. To promote economic growth, the 

government of Taiwan in 2009 implemented a quantitative easing (QE) monetary policy,
1
 

intending to spur economic growth through “transmission effects.”
2
 The implementation of the 

QE policy led to a significant surge in housing prices in Taiwan. As shown in Figure 1, the 

House Price Index (HPI) in Taiwan’s major cities rose from index 100 in 2003 to 150 in 2008, 

and then --- after the implementation of the QE policies --- continuously soared to 290 in 2013. 

During the same period, the economy experienced slow growth (Figure 2), and wages 

stagnated.  

 

 

Source: Sinyi Realty Inc., Taiwan. 

Figure 1  

Trends in Taiwan’s House Price Index (HPI) 

  

                                                                    
1
  The United States launched its quantitative easing (QE) monetary policy in 2009 in order to rescue the national 

economy and asset markets, a strategy that was followed by Taiwan and many countries around the world. In 

the case of Taiwan, the rediscount rates were continuously reduced from 3.6% in mid-2008 to 1.25% in early 

2009.  
2
 In theory, the “Transmission Effect” (1) significantly changes a market’s inflationary expectations and reduces 

real interest rates, (2) bolsters asset prices and promotes consumption and investment through wealth access, (3) 

reduces long-term interest rates and promotes domestic investment, and (4) leads to the depreciation of 

exchange rates and promotes exports.  
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Source: National Statistics, Taiwan; Sinyi Realty Inc. 

Figure 2 

 The Growth of gross domestic product (GDP) and the House Price Index (HPI) in 

Taiwan 

 

 

The surge in housing prices not only deteriorated housing affordability for the majority of 

Taiwan’s population, but also raised the question of whether or not high housing prices can 

cyclically spur consumption and economic growth. If a continuous increase in housing can be 

proved to lead to positive consumption and economic growth, then governments should orient 

their economic policy toward promotion of housing investment, regardless of whether the 

investment involves homeownership or house hoarding. The following equation shows the 

current breakdown of gross domestic product (GDP) in Taiwan, and Figure 3 illustrates the 

related historical trends. 

GDP ＝ domestic consumption (60%) + investment (20%) + government spending (10%) 

+ (export–import) (10%)  
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Source: Taiwan Economic Journal (TEJ) Database. 

Figure 3  

The Component Ratio of GDP in Taiwan, 1980–2014. 

 

Before 1990, net exports played an important role in Taiwan’s economic growth, 

accounting for about 20% of GDP. However, in recent decades, net exports as a percentage of 

GDP have declined to approximately 10%, while domestic consumption as a percentage of 

GDP has reached approximately 60%. In short, consumer spending has become the most 

important factor in Taiwan’s GDP. 

Many economic factors, such as income, wealth, inflation, money-supply policy, and 

interest rates, affect consumer behaviors. According to the theory of consumption proposed by 

Friedman (1957), income and wealth are the most important among these factors. In addition to 

income from labor, income from assets affects consumption. Regarding governmental monetary 

policy, it is worth exploring the “transmission effect” of real estate --- that is, whether or not the 

appreciation of real-estate values can initiate the wealth effect or can boost consumption and 

investment. Figure 4 shows that the annual growth of consumption in Taiwan has been 

declining since 2010, a pattern that has deviated from the housing prices (HPI). This 

inconsistency among housing prices, wealth, and consumption merits significant attention.    
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Source: National Statistics; Sinyi Realty Inc. 

Figure 4   

Trends in Consumption (CS) and the House Price Index (HPI) in Taiwan, 1998–2013. 

 

The role of real estate (and specifically of new housing construction) in national 

production is critical during different stages of national development. During the post-war 

period from 1945 to 1960, houses were regarded mainly as consumption goods with little direct 

productivity extending to consumers. Residential investment did not make a marginal 

contribution to national productivity. From the perspective of a nation’s resource allocation, 

over-investment in housing is inefficient because such investment impedes the long-term 

liquidity of a great amount of money (Strassman, 1970). Leung (2003) also argued that 

housing-price growth beyond a certain fraction of total economic growth rate is not sustainable. 

During the 1950s and 1960s, it is believed  that residential investment contributed to 

economic growth (chiefly in the construction industry), with additional effects felt in the 

productivity of employment, savings, investment, and labor (Turin, 1969; Liu et al., 2004; 

Dlamini, 2012; Chang, Simo-Kengne, and Gupta, 2013).
3
. Between 1960 and the early 2000s, 

economists began regarding the economic development driven by the construction and 

real-estate industries as a type of investment product (Harris and Arku, 2006). First, some 

economists believed that real estate is simply a type of consumer product. Second, other 

economists believed that real estate is the locomotive of economies, initiating industrial activity 

and driving economic growth. A third viewpoint among economists was that real estate 

                                                                    
3
 Turin (1969) showed that, between 1955 and 1965, the construction industry in developed countries accounted for 5–8% of 

GDP. Liu et al. (2004) argued that residential investment had stronger short-term effects on economic growth than 

non-residential investment, and that residential investment had a long-term effect on economic growth. Dlamini (2012) stated 

that investment in infrastructure in developed counties correlated importantly and highly with long-term economic growth. 

Year % 

Change 
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generates wealth
4
 and can become a type of investment product. These three viewpoints 

co-existed throughout the aforementioned period, although the balance among them varied. 

The international literature on housing prices and general consumption provides 

inconsistent conclusions. Some studies indicate that the wealth associated with real estate (or 

more specifically with houses) has had a significant positive effect on consumer spending. For 

example, Cooper (2010) stated that housing prices can generate realized or unrealized wealth 

effects. Glenn, Dynan, Passmore, and Wayne (2002) and Haurin and Rosenthal (2006) stated 

that there are constraints on real estate liquidity’s effects on consumption. After housing prices 

increased, households pay off their mortgage and thus experience a loosening of liquidity 

constraints, which in turn promotes consumption. 

 However, few studies have explored the causality between prices of real estate and 

consumption, whereas quite a few more studies have emphasized macroeconomic factors’ 

effects on consumption. For example, Attanasio et al. (2005) indicated that real-estate wealth 

and mortgage constraints are not the main factors influencing consumer spending. Buiter (2008) 

found that changes in housing prices do not have a wealth effect on consumption. Li and Yao 

(2007) pointed out that housing prices in the United States affected the homeowners’ budget 

constraints, which in turn affected the homeowners’ general consumption of products and 

services. Housing prices’ wealth effects should vary from one consumer group to the next. They 

found that each 11.5% increase in housing prices creates a 2% real wealth effect for 

homeowners who are over 65. Homeowners between their late 20s and their mid-30s face a 

long horizon of future housing consumption, and are expected to move up the housing ladder. 

Overall, increases in housing prices tend to enhance the wealth effect for old homeowners and 

tend to have a negative wealth effect for young homeowners’.  

Results from related literature are not consistent. However, most of these studies were 

conducted prior to the implementation of monetary policies after the subprime-mortgage crisis. 

Duca, Muellbauer, and Murphy (2010) categorized the distinct effects of housing collateral on 

consumption. In the US, UK, and Australian economies, where mortgage equity withdrawal 

(MEW) activities are active, increases in housing prices tend to have a positive effect on 

consumption because households may “cash out” their home equity, and this move would have 

an amplifying effect on consumption. However, in Japan and Italy, where housing affordability 

is low due to high housing prices, homeowners are inclined to save more for their children’s 

housing because housing prices rise significantly, and this emphasis on saving consequently 

crowds out potential consumption. Since 2009, many countries have experienced real-estate 

bubbles caused by QE monetary policies. To clarify these trends, our current study explores the 

effects that changes in housing prices can have on economic growth and consumer spending 

within QE environments. Specifically in this study, we provide the Taiwanese government with 

                                                                    
4
 When housing prices increase, owners realize capital gains from real estate, which further stimulates property owners’ 

consumer spending. The appreciation of the value of houses increases property owners’ wealth. Although property owners do 

not invariably cash out all their wealth, the very existence of the wealth certainly facilitates increases in consumer spending. 
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substantive policy directions regarding whether it should (1) manipulate housing prices in 

pursuit of long-term housing affordability and economic sustainability or (2) adjust monetary 

policy affecting mortgage refinancing in pursuit of a counter-weight to escalating housing 

prices.     

 

2 Theory Review 

This section discusses the Fisher equation and consumption theory. The importance of 

traditional monetary policies, the wealth effect resulted from housing prices, and related 

important influential factors are discussed here as well. 

2.1 Fisher Equation 

Irving Fisher (1911) established the Fisher equation regarding the money supply, velocity 

of money, prices, and production, as shown in Equation (1). The Fisher equation explains that 

money supply (M) multiplied by the velocity of money (V; the frequency of money spent in 

repeated purchases of goods within a year) equals the price level (P) multiplied by total output 

(Q): 

MV＝PQ                                                       (1) 

 

Several economic phenomena can be articulated according to the Fisher’s Equation:  

 

(1) Under the assumption of constant V and Q, the money supply will affect commodity 

prices. Specifically, an increase in the money supply will lead to a rise in inflation (M ↑ → 

P ↑). 

(2) Under the assumption of constant M and Q, commodity prices will rise owing to a rise in 

the consumption rate (V ↑ → P↑). By contrast, the expectation of rising commodity prices 

may lead to higher consumption to avoid losses of purchasing power in real terms (P↑ →

V↑). For example, the economic growth in Japan continued to decline after the real-estate 

bubble burst in the early 1990s. As unemployment grew and income stagnated, 

consumption declined and the decline caused an overstock of goods and a reduction in 

production, eventually leading to an uncomfortable situation (V↓ → P↓). This state of 

affairs explains why Prime Minister Abe intended to solve the deflation trap by easing 
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monetary policies in ways that would bolster both consumption and the economy (P↑ →

V↑). 

(3) Under the assumption that M and V are constant, commodity prices will increase as the 

total output of products decreases (Q↓ → P↑), a scenario that causes demand for 

commodities to exceed the supply of commodities, in turn triggering inflation. 

(4) Under the assumption that V and P are constant, M and Q are positively related to each 

other. As the economy grows, the country can increase the money supply without 

affecting the inflation (i.e., commodity prices). The increase in the money supply would 

drive up assets prices (e.g., stocks and real estate). This outcome is one of the 

transmission effects that most governments intended to achieve when easing monetary 

policy recently. In general, the appreciation of real estate or stock prices will increase 

wealth and, in turn, will stimulate consumption, eventually accelerating economic growth.  

 

In an environment characterized by long-term low interest rates caused by an easing of 

monetary policy, Taiwan recently witnessed a great amount of money invested in real-estate 

markets. Although housing prices surged significantly, changes in consumer spending 

decreased gradually and negatively affected economic growth. This experience is inconsistent 

with traditional theory. In explaining the relationship between housing prices and the consumer 

price index, Fama and Schwert (1977) pointed out that only private residential real estate is the 

complete hedge against both expected and unexpected inflation. Their assumption regarding the 

relationship between asset prices and inflation is consistent with the causality attributed to M and 

P in the Fisher equation. 

 

2.2 Consumer Theory 

Many economic factors, such as income, wealth, the consumer price index, money supply 

policy, and interest rates, may affect consumer behaviors. Friedman (1957) proposed 

consumption theory and pointed out that income and wealth significantly influence consumer 

behaviors, as shown in Equation (2). 

 

Permanent income    = 
𝐿𝐼1

(1+𝑖)
+

𝐿𝐼2

(1+𝑖)2+…
𝐿𝐼𝑛

(1+𝑖)𝑛+
𝐴𝐼 1

(1+𝑖)
+

𝐴𝐼2

(1+𝑖)2+…+
𝐴𝐼𝑛

(1+𝑖)𝑛 

= ∑
𝐿𝐼𝑡

(1+𝑖)𝑡
𝑛
𝑡=1  + ∑

𝐴𝐼𝑡

(1+𝑖)𝑡
𝑛
𝑡=1  ,                             (2) 

where LI is labor income, AI is asset income and i is the discount rate.  

 

Consumers determine the volume of consumption on the basis of their permanent income 
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rather than current income. In Equation (2), the sum of the discounted value of labor income in 

the future is called “human wealth” (∑
𝐿𝐼𝑡

(1+𝑖)𝑡
𝑛
𝑡=1 ), and the sum of the discounted value of the 

asset income in the future is “non-human wealth” (∑
𝐴𝐼𝑡

(1+𝑖)𝑡
𝑛
𝑡=1 ). In addition to salary-based 

income obtained from work, wealth obtained from assets (such as stocks and real estate) affect 

consumer spending. Thus, when an appreciation of real-estate values (ignited by investment 

activity) transforms into the wealth effect, one would expect there to be a boost in consumer 

spending. 

To empirically illustrate the relationships among housing prices and consumption and 

economic growth in this study, we employ national income per capita as human wealth, and the 

Sinyi House Price Index as well as the weighted average stock index as non-human wealth, to 

analyze the consumption theory and the wealth effect. Regarding the role of monetary policy in 

the Fisher equation, we have selected interest rates to stand for the money supply. GDP 

represents Q, and the consumer price index represents P. The total consumption expenditure is 

a proxy variable for the circulation of money.  

 

3. Data Collection and Research Method 

Table 1 shows the descriptive statistics of the variables of interest in this study. The House 

Price Index (HPI) across Taiwan was compiled by Sinyi Realty Inc. The weighted average 

stock price index (SPI) was collected from the Taiwan Economy Journal (TEJ) Database. The 

mortgage interest rates (IR) were provided by the Central Bank of Taiwan. Other variables, 

namely GDP, consumption (CS), the consumer price index (CPI), and national income per 

capita (Income), are data published quarterly of National Statistics, Taiwan. The sample period 

ranges from Q1 of 1998 to Q3 of 2013, including 64 quarterly data sets. For all variables in 

levels, the possible seasonality was removed by Census X12 in Eviews.
5
 We then analyzed the 

rate-of-change relationship among variables (after logarithms) as shown in Table 1, and their 

dynamics in Figure 5. 

 

  

                                                                    
5
 The Census X-12 Method is a seasonally adjusted procedure established by Taiwan’s Census Bureau. This 

procedure has undergone many revisions and has become one of the most common seasonally adjusted methods 

in use. The seasonal variation of time series may cover up actual trends of economic processes. 
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Table 1  

 Descriptive Statistics, Rate of Change of Variables (%) 

Variable GDP CS HPI SPI Income IR CPI 

Mean 0.0092 0.0086 0.0127 0.0060 0.0072 -0.0215 0.0026 

Median 0.0052 0.0018 0.0104 0.0070 0.0037 -0.0079 0.0024 

Maximum 0.0814 0.1021 0.1569 0.3551 0.0988 0.0787 0.0239 

Minimum -0.0764 -0.0410 -0.0976 -0.3114 -0.0866 -0.2929 -0.0291 

Std. Dev. 0.0392 0.0255 0.0391 0.1179 0.0454 0.0556 0.0093 

 

 

  

    Figure 5(a) Rate of Change of GDP   Figure 5(b) Rate of Change of CS 

 

    Figure 5(c) Rate of Change of HPI      Figure 5(d) Rate of Change of SPI 

  

   Figure 5(e) Rate of Change of Income   Figure 5(f) Rate of Change of CPI 
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 Figure 5(g) Rate of Change of IR 

Figure 5  

Rate of Change of all Variables (After Logarithms) 

 

 

To select an appropriate model for relevant verification, this study adopts the Augmented 

Dickey-Fuller (ADF) test to determine the existence of unit root for the rates of change of 

variables. Table 2 presents the results of the ADF verification. According to the results within 

the 10% significance level, all the rates of change of variables rejected the null hypothesis 

significantly, indicating the stationarity of variables. We thus can conclude that all of the rates 

of change used in this study are I(0) series. 

 

Table 2   

ADF Unit Root Test of Variables (% Change) 

The Rates of Change 

 of Variables 

t-value p-value Lags Result 

GDP𝑐 -5.63 0.00 3 I(0) 

CS𝑐 -8.58 0.00 0 I(0) 

HPI𝑡𝑖 -9.07 0.00 0 I(0) 

SPI𝑐 -5.79 0.08 3 I(0) 

Income𝑐 -5.30 0.00 0 I(0) 

CPI𝑐 -7.29 0.00 0 I(0) 

IR𝑐 -5.07 0.00 0 I(0) 

Note: The automatic lag-length selection criteria, which decides the number of lags included in the ADF test, is 

based on SIC with a maximum lag length of 10. “c”
 
indicates that a constant term and “ti” indicates that a constant 

term as well as a linear time trend have been included in the model. 

 

According to the results of unit root verification, all variables’ rate of change belongs to 

the I(0) series. To analyze the relationships among GDP, consumption, and other variables in 

the current study, we adopted the VAR model proposed by Sims (1980). Using this model, we 

were specifically able to estimate the direct effect relationship between the inter-temporal 
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variables, provided that each variable belonged to the I(0) series. The VAR analysis of the 

relationships among variables of interest is essentially an analysis of the direct effects among 

variables. To include indirect effects in the overall model, we further analyzed the generalized 

impulse responses based on the resulted estimates of the models. Through the impulse-response 

function, such an analysis renders observable impulses of specific variables relative to other 

variables. 

 

4 Empirical Results 

4.1 Vector Autoregression (VAR) Model 

The mathematical expression of VAR employed in this study can be expressed as follows. 

 

                𝑦𝑡 = α + ∑ 𝛽𝑖
𝑝
𝑖=1 𝑦𝑡−𝑖+ 𝜀𝑡,                                 (3) 

 

where 𝑦𝑡  represents the (6×1) vector of endogenous variables, 𝑦𝑡−𝑖  is the (6×1) vector 

composed of 𝑦𝑡 lagged i period vector, 𝛽𝑖 is the (6×6) of the coefficient matrix, and 𝜀𝑡 is the 

vector of disturbances.  

We employed two VAR models in the empirical analysis. The endogenous variables in the 

first model include consumption (CS), the House Price Index (HPI), the stock price index (SPI), 

interest rate (IR), Income, and the consumer price index (CPI). Table 3 presents the 

corresponding estimation results concerning the relationship between consumption and housing 

prices. The second VAR model involving gross domestic product (GDP), HPI, SPI, IR, Income, 

and CPI is designed to capture the relationship between GDP and HPI, and the estimation 

results are presented in Table 4. 

According to the estimated coefficients of the VAR model in Table 3, current CS is 

influenced by previous HPI, SPI, and consumption. The previous HPI (rate of change) has a 

significant negative effect on current CS (rate of change). Some studies indicated that real 

estate could ignite the wealth effect and further accelerate economic development through the 

effects of employment, investment, and productivity. Real-estate investment has therefore been 

considered an important variable in economic growth. However, results of this study show that 

housing prices negatively affected consumer spending, in turn perhaps adversely affecting 

economic growth. The reason for the diverse results may be the diverse backdrops of the 

studies: sample periods characterized by diverse economic conditions, diverse housing prices, 

diverse income levels, and diverse levels of affordability can explain rather dramatic 

fluctuations in results such as the ones being discussed.  
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Table 3 

VAR Results Relative to Consumption (CS) and the House Price Index (HPI) 

 CS  HPI  

Variables Coefficient T-statistics Coefficient T-statistics 

CS(-1)  0.3867** [2.3522]  -1.2066*** [-2.7788] 

HPI(-1) -0.0875* [-1.7605] 0.2397* [1.8263] 

SPI(-1)    0.0485*** [2.7901]  0.1144** [2.4910] 

INCOME(-1) 

 

0.0122 [0.1869] 0.1448 [0.8415] 

CPI(-1) -0.3733 [-1.4886] -0.0373 [-0.0810] 

IR(-1) -0.0021 [-0.2474]    -0.0472*** [-2.7961] 

C      0.0294*** [3.0956]     0.0657*** [3.1341] 

Notes: 1. *, **, and *** denote the significance levels of 10%, 5%, and 1%, respectively. 

 2. We selected the optimal lag length (1) according to the Akaike information criterion (AIC) and 

likelihood-ratio (LR) test statistics. 

 

In the early 1980s, the overall economy as well as average income in Taiwan grew rapidly. 

Most households lived in a purchased (not rented) residence. Housing prices grew alongside the 

economy, and income, and the wealth effect followed accordingly. This phenomenon is 

consistent with empirical and theoretical findings presented in previous literature. However, 

low interest rates, low property taxes, and low capital gains taxes, together with the 

government’s easing of its monetary policy after the subprime crisis attracted flows of capital, 

directing them into Taiwan’s real estate market for investment and hoarding. This pattern 

contributed to the significant surge in housing prices at the time. On the one hand, the 

increasingly unaffordable housing in Taiwan neither contributed to consumption or productivity, 

nor created the wealth effect. On the other hand, house buyers increasingly treated housing as 

an investment good for hoarding, not for lease. The negative leading effect of housing prices on 

consumption is evidence not only of resource mis-allocation, but also of high housing prices’ 

crowding-out effect on consumption spending.    

In Taiwan, the previous stock price index (SPI, rate of change) had a significant positive 

effect on consumption (rate of change) during the sample period, showing that the stock 

markets had generated wealth effects on consumer spending. In general, the effects of stock 

markets and real-estate markets on consumption can vary significantly from place to place and 

time to time. Compared to real-estate investments, stocks can have the characteristics of small 

investments, transparent information, and high liquidity. Profits from investments in stocks are 
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relatively easy to realize, leading to increases in consumer spending, or the creation of the 

wealth effect. Moreover, the development of stock markets can help companies increase 

production, employment, and income, and eventually promote economic growth. Thus, 

compared to real-estate markets, stock markets can make a stable contribution to consumer 

spending and economic growth. 

As for the relationship between interest rates and consumption, our analytical results in 

this study show interest rates’ insignificant effect on consumption, indicating the limits to 

strategies that aim to promote consumer spending through a reduction of interest rates or an 

easing of monetary policy. In addition, according to the Fisher equation (MV=PQ), money 

supply and consumption rate vary inversely, with the product of PQ held constant. A 

government that intends to increase consumption spending through monetary policy should 

first stimulate economic growth or inflation. After the U.S. subprime mortgage crisis in 2008 

and its profound effects on the global economy and financial markets, the Taiwanese 

government eased its monetary policy to encourage economic growth. However, economic 

growth in Taiwan has remained lethargic, while real-estate prices have surged since 2009. 

Consequently, the crowding-out effect on consumption has been significant, as has been the 

slowing down of the economy. 

Our analysis also shows that the previous term of SPI (rate of change) had a significant 

positive effect on HPI (rate of change), indicating that the wealth effect can be transferred from 

stock markets to housing markets.  However, we found that consumption was negatively 

related to HPI, showing that there was a crowding-out effect between consumption and HPI. 

Furthermore, we found that previous interest rates (IR) negatively affected the HPI, suggesting 

that reductions in interest rates can lead to a surge in housing prices. 

Table 4 presents the results of our VAR analysis regarding the relationship between 

economic growth and housing prices. As shown in Table 4, the previous term of HPI did not 

significantly affect GDP, indicating that rising housing prices did not contribute to economic 

growth in the 15-year research period. The results also imply that it is difficult to use a 

real-estate market as a “locomotive industry” to bolster an economy operating against the 

backdrop of monetary easing. 

The previous term of SPI had a significant positive effect on current GDP, a finding 

similar to our finding about consumption. As discussed above, the development of stock 

markets can directly stimulate consumption and raise productivity for industries because stock 

investors can realize their profits and transfer to consumption without creating any 

crowding-out effect. Thus, unlike the real estate market, the stock market can make a steady 

positive contribution to both consumption and economic growth. 

As for the relationship between inflation and economic growth, previous CPI had a 

significant negative effect on current GDP, a finding that is consistent with the proposition in 

the Fisher equation. The rise in price levels may, in general, encourage consumption and 

subsequent production, purchasing activities, and eventually a merit cycle of economic growth. 
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This pattern can explain why the proponents of “Abeconomics” in Japan intended to employ a 

QE policy in 2009 to fuel inflation and, thus, to resolve the long-standing deflationary 

dilemma.   

 

Table 4   

VAR results Relative to the Gross Domestic Product (GDP) and the House Price Index (HPI) 

 GDP  HPI  

Variables Coefficient T-statistics Coefficient T-statistics 

GDP(-1) 0.4389 [1.5040] -0.4032 [-0.7274] 

HPI(-1) 0.0036 [0.0508]     0.3436*** [2.5567] 

SPI(-1)    0.0696*** [3.2960]  0.0438 [1.0920] 

INCOME(-1) 

  

0.0029 [0.0127]  0.2614 [0.5947] 

CPI(-1)    -0.8343*** [-3.3064]  -0.4203 [-0.8770] 

IR(-1) -0.0012 [-0.1330]     -0.0592*** [-3.4019] 

C     0.0270*** [1.9523]      0.1118*** [4.2589] 

Note: *** denotes the significance level of 1%.  

 

4.2 Impulse Response Function 

For this study, we have employed the impulse response function to observe the reaction of 

specific variables to other variables. In general, there are two kinds of impulse response 

functions: the impulse response function decomposed by Cholesky and the general impulse 

function. The former establishes the order of a variable’s influence on another variable 

according to the degree of this influence. The latter, proposed by Pesaran and Shin (1988), 

helps researchers analyze results of impulse responses without regard to order and can prevent 

the possible distortion of causality caused by preconceptions. For the current study, we 

conducted our analysis based on the general impulse response function (GIRF). The definition 

of the function is below. 

 

𝐺𝐼𝑅𝐹(𝑥𝑡; 𝑢𝑖𝑙𝑡, 𝑛) = 𝐸 (𝑥𝑡+𝑛|𝑢𝑖𝑙𝑡 = √𝜎𝑖,𝑙, 𝛺𝑡−1) − 𝐸(𝑥𝑡+𝑛|𝛺𝑡−1),                 (4) 

 

where 𝛺𝑡−1 is the information set in 𝑡 − 1 period, 𝜎𝑖,𝑙 is the variance in the j equation in the 

i
th

 variable-diagonal elements of the covariance matrix, and n is the length of the forecast 

period. 
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By observing differences between two expected values, we noted that we could project 

future possible trends. The empirical results are shown in Figure 6 through Figure 8. Note that 

Figure 6 and 8 come from estimated results of the second VAR model while Figure 7 is based 

on the first one. 

 

Figure 6(a) Response of GDP to GDP      Figure 6(b) Response of GDP to HPI 

 

Figure 6(c) Response of GDP to SPI       Figure 6(d) Response of GDP to IR 

 

Figure 6(e) Response of GDP to Income    Figure 6(f) Response of GDP to CPI 

Figure 6 

 Impulse Response Function relative to GDP 

 

As shown in Figures 6(a) and 6(e), both positive standard deviation impulses of INCOME 

and positive standard deviation impulses of GDP had a long-term consistent and positive effect 

on GDP, with positive and steady growth of around 2%~4%. Increases in SPI also had a 

positive effect on GDP, but the effect started to decline after four quarters, indicating a 

significant limit to using merely the stock market to jump-start an economy (see Figure 6(c)). 
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When we included indirect effects in the model, INCOME had a continuous 4% positive 

response on GDP after one year, a finding that is consistent with the consumption theory 

proposed by Friedman. The expected increase in income would indirectly affect consumption 

and domestic investment and thus lead to economic prosperity. 

In Figure 6(b), a positive standard deviation impulse of HPI caused an insignificant 

increase in short-term economic growth of only 2%.  Although HPI has a crowding-out effect 

on consumption, increases in housing prices indicate the effect of the construction industry of 

total investment as it is one element included in the overall production of the economy. 

However, in terms of overall long-term averages, increases in housing prices did not 

significantly affect economic growth. 

A positive standard deviation impulse of IR had a slightly discontinuous negative effect on 

the Taiwanese economy, as shown in Figure 6(d). Taiwan’s Central Bank has frequently used 

interest rates as a direct monetary-policy tool to adjust demand for real-estate investment as 

well as to adjust housing prices and, thus, housing affordability, with the overall goal of 

promoting healthy economic growth. Of course, interest rates also affect financial-market 

investments, exchange-rate levels, and subsequent export activity. In terms of overall long-term 

averages, increases in interest rates had a slightly negative effect on Taiwan’s economy during 

the period of time under examination. 

 

  

Figure 7(a) Response of CS to CS          Figure 7(b) Response of CS to HPI 

  

Figure 7(c) Response of CS to SPI          Figure 7(d) Response of CS to IR 
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Figure 7(e) Response of CS to Income    Figure 7(f) Response of CS to CPI 

Figure 7  

Impulse Response Function relative to CS 

 

We analyzed impulse responses of variables to consumption. As shown in Figures 7(a), 

7(c), and 7(e), a positive standard deviation impulse of CS, SPI, and INCOME, had long-term 

consistent and positive (2%~4%) effects on consumer spending (CS). As the previous term of 

consumption had a positive direct effect on current consumption, one can reasonably suspect 

that, in general, a vicious cycle of deflation may occur if consumption stagnates for a long time. 

Such a cycle may result in continuously declining economic growth, increasing unemployment, 

and declining income. As already discussed, the fact that consumer spending accounted for 

over 60% of GDP in Taiwan can also explain this cycle’s importance for economic growth. It is 

also worth noting that INCOME and CS positively affected CS, a finding that is consistent with 

the Fisher equation and Friedman’s consumption theory. 

Because the price changes of stocks and real estate affected consumer spending, we 

selected SPI and HPI to explore the degree to which they had a wealth effect. For a positive 

standard deviation impulse, SPI had a positive effect: on average, the short-term effect on 

growth was 2%~3%, and the long-term effect on growth was approximately 2%. The results 

show that, in Taiwan, the wealth effect existed in the stock market and could promote 

consumption. By contrast, HPI had as insignificant positive effect on consumption. A positive 

standard deviation impulse of HPI had an effect of slightly less than 1% on CS, indicating an 

insignificant wealth effect From these findings, we can speculate that, in general, if the growth 

of Taiwan’s real-estate market cannot significantly contribute to healthy economic growth, then 

great amounts of capital stalled in the real-estate sector will suppress other industries’ 

development by crowding these industries out. Further, housing affordability will deteriorate 

when housing prices surge and mortgage pressures build: these outcomes effectively eat away 

at consumer spending. However, when we analyzed the crowding-out effect relative to impulse 

responses in Taiwan during this period of time, negative volatility remained insignificant. In 

2010, Taiwan had 1,560,000 vacant houses,
6
 which accounted for 19.25% of the housing stock 

                                                                    
6
 According to the Ministry of the Interior in Taiwan , ‘vacant house’ refers to houses that no one is frequently living in and that no one is 

trying to sell, trying to rent, or temporarily away from (e.g., for family issues, for work issues, or for an extended vacation). 
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in Taiwan. Regarding home ownership,
 
owners with more than two houses account for only 

3.6% of total homeowners in Taiwan, implying that the wealth effect is relevant for only a very 

small portion of the total population. 

In Figure 7(f), we can see that a positive standard deviation impulse of CPI had an instant 

negative effect on CS. After only 1.5 years, the negative effect had reached the 3% level, 

strongly suggesting that, in general, increasing CPI will negatively affect consumption when 

real-income growth is nearly zero. Regarding our analysis of the data set, we found—by 

contrast—that a negative standard deviation impulse of IR had an insignificant (1%) negative 

effect on CS (see Figure 7(d)). This finding suggests that, in general, a decline in interest rates 

does not enhance consumption momentum. A powerful example of this pattern is Japan, where 

consumers lack confidence in the future against the backdrop of long-term deflation and where 

the economy is falling into the “liquidity trap.” 

Figure 8 presents our analysis of impulse responses of variables to HPI. We found that a 

positive standard deviation impulse of HPI had a long-term consistent and positive effect on 

itself. Our comparison of GDP and CS and HPI reveals that the impulse of HPI was the most 

immediate and significant factor, eliciting a 4% positive response in Q1 and corresponding to 

steady, positive growth of around 5%~6% after 1.5 years. These findings are evidence that, in 

general, continuous unexpected increases in housing prices may increase real-estate investment, 

attracting funds from other industries. . 

As shown in Figure 8(c), a positive standard deviation impulse of SPI had a short-term 2% 

positive effect on HPI. The effect gradually declined to zero, and for 1.5 years thereafter, this 

impulse had a 3% negative effect on HPI. This finding indicates that, in general, the stock 

market can positively affect the housing market in the short-term but can negatively affect the 

housing market in the long-term. A possible reason for this scenario is that the realization of 

short-term stock investment profits will spill over into the real-estate market, triggering the 

wealth effect. In the long run, these two markets will compete with each other for investment 

capital. For example, a rise in stock-market values may cause real-estate funds to transfer to the 

stock market. 

Upon analyzing our data, we discovered that a positive standard deviation impulse of IR 

had around a 1% positive effect on short-term housing prices, as shown in Figure 8(d). 

However, the effect on HPI continued to decrease and, after one year, was negative. The 

magnitude of such adverse effect increases as time goes on with around 8% negative response 

after 4 years. These findings strongly indicate that, in the case of Taiwan, the government’s 

policy of monetary easing contributed to low interest rates and, in turn, was one of the main 

reasons for the continuous increase in Taiwan’s housing prices. 
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Figure 8(a) Response of HPI to HPI       Figure 8(b) Response of HPI to GDP 

  

Figure 8(c) Response of HPI to SPI       Figure 8(d) Response of HPI to IR 

 

Figure 8(e) Response of HPI to INCOME   Figure 8(f) Response of HPI to CPI 

Figure 8 

 Impulse Response Function relative to HPI 

  

5. Conclusion  

To constrain excessive investment in real estate, which can lead to a bubble in that market, 

the Taiwanese government beginning in 2010 introduced a luxury tax, required the registration 

of transaction prices, and increased non-residential property taxes. As discussed, these policy 

tools merely reduced the transaction volume of real estate. In fact, the targeted prices remained 

unchanged or even slightly increased. The main reason for this unintended outcome is that 

these policies caused only a decline in the transaction volume as house-hoarding costs (e.g., 

interest rates and taxes) remained low. The current study’s empirical results show that previous 

housing prices in Taiwan had a significant negative effect on consumer spending. Because 
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consumption accounts for the heaviest weight (around 60%) in GDP components, it is 

important to explore the effect of rising housing prices on economic growth, and how the 

Taiwanese government should develop and adjust related policies to cope with these price 

changes. 

1. Monetary Policy  

The reduction of interest rates through the policy of monetary easing did not, in Taiwan’s 

case, significantly affect consumption. Indeed, the interest-rate reduction caused housing prices 

to surge and endangered the economy’s stability, further deteriorating income distribution, 

housing affordability, and the consumption capability of the public. Regarding mortgages for 

the purchase of at least a third house, the Central Bank of Taiwan limited the loan-to-value 

percentage to 50%. Nevertheless, the effect remained insignificant. The general behavior of 

Taiwan’s housing market and the specific results of our current empirical analysis indicate that 

the Taiwanese government’s monetary policy should focus on constraining the capital that 

flows to house-hoarding markets. Currently in Taiwan, the total value of housing mortgages 

accounts for over 45% of GDP, and the average vacancy rate for the housing stock is 20%. 

These two figures, alone, are striking evidence that Taiwan’s housing-finance system has been 

facing a crisis in recent years and that this crisis has threatened the stability of Taiwan’s 

financial markets. As the Central Bank deals simultaneously with interest rates, inflation, 

exchange rates, and economic growth, relevant actors should not blindly assume that the 

housing market merits “benign neglect”—after all, the unaffordability of housing is highly 

detrimental to consumption. In addition, as less than 7% of Taiwan’s population owns two or 

more houses, the wealth effect contributed only insignificantly to consumption while housing 

prices surged. 

2. Economic Policy 

The current study also shows that the Weighted Stock Index had a significant positive 

effect on consumption, implying that, in general, stock markets can create a virtuous cycle. 

This cycle, in turn, can lead to increases in domestic consumption, corporate investment, and 

employment—and ultimately can lead to healthy economic growth. Therefore, the government 

should promote a sound environment for stock-market investment and should expect that a 

sound investment environment will promote sustainable economic development. 

3. Housing Finance Policy 

In general, as real income stagnates, fear of deflation may further endanger the 

consumption rate. To avoid the vicious cycle of the “liquidity trap,” the Taiwanese government 

should focus on reasonable growth of overall wages. This growth can promote consumption 

and reduce the price-to-income (PTI) ratio for home ownership. The alleviation of the mortgage 

burden may result in increased consumption, which can spur positive economic growth. The 

analytical results in this study show that the surge in Taiwan’s housing prices crowded out 

consumption on the island, and thus, researchers and officials alike should consider two policy 
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alternatives for sustainable economic development. First, the government should promote 

reasonable, affordable housing prices so that potential financially solvent homebuyers can 

escape destructive mortgages; in this way, the government will be combating the “crowding out” 

effect on consumption. Downward pressure on housing prices is realizable through the 

imposition of increased costs (e.g., property tax) on those who would hoard houses, through 

constraints on the financing of multiple houses, and through increases in the supply of public 

rental housing. Second, let us keep in mind that mortgage equity withdrawal (MEW) 

activities—bolstered by the rise in housing prices—have exhibited positive effects on 

consumption in some countries, and the MEW ratio accounts for less than 1% of total housing 

equity in Taiwan; thus, the development and encouragement of MEW activities seems to be a 

reasonable alternative solution geared toward augmenting consumption and bolstering 

subsequent economic growth while housing prices rise. This alternative solution involves 

changing consumers’ behaviors and seems difficult to achieve, but the introduction of tax 

deductions for certain levels of MEW interests may serve as an effective catalyst in 

implementing this policy. 
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The soaring housing price in Taiwan has deteriorated the home affordability of citizens in 
Taiwan, especially after the Quantitative Easing (QE) monetary policy after the subprime crisis 
as well as in the low tax environment. For example, the Price-to-Income (PTI) Ratio in Taipei 
City reached 16 in 2014, higher than most cities in the world. The pressure of mortgage 
payment for households seems to crowd out the consumption capability and therefore the 
economic growth. To discover the influence of housing prices on consumption and economy, 
we employ the Vector Autoregression Model (VAR) for empirical analysis. Results show that 
consumption in Taiwan is highly and positively influenced by the stock price index and the 
lagging consumer expense, whereas interest rate plays a minimal role. On the other hand, rising 
house prices have negative effects on consumption. Through the analysis of impulse response 
function, we discover that housing index has a significant impact on itself with long period 
effect, and secondly on the consumption. We also find that high housing price has a 
crowding-out effect on consumption and in turn result in the sluggish economic growth in 
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economic sustainability. 
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1 Introduction 
Since the end of 2002, Taiwan has experienced global deflation and the impact of the U.S. 

subprime mortgage crisis in 2008. To promote the economy, the government implemented the 
quantitative easing monetary policy5, intending to promote the economic growth through its 
transmission effects6, in order to reduce the impact of global financial crisis on Taiwan in 
recent years. In case of implementing the QE policy against the downturn in the economy, 
among prices of assets, the increase of house prices in Taiwan was especially obvious (as 
shown in Figure 1). The House Price Index of Sinyi Realty Inc. in Taiwan rose from 100 in Q1 
of 2003 to 286 in Q4 of 2013, with the increase of 186%. But in this decade the economic 
growth is still growing slow (as shown in Figure 2). According to historical data of GDP in 
Taiwan (as shown in Figure 3): 
GDP ＝ civic consumption (60%) + government spending (10%) + Investment (20%) + 
Export-Import (10%) based on the measurement of expenditure.  
 

Looking back at Taiwan before 1990, the net export was the main power of economic 
growth, which accounted for about 20% of GDP. However, in recent decades, the net export 
has accounted for less than 10% of GDP mostly, while civic consumption reached about 60% 
of GDP. The consumer spending has become the most important factor in Taiwan’s GDP.  

 
Data Source:Sinyi Realty Inc. 

Figure 1 Trend of Taiwan Housing Price Index 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

5“Quantitative” in “quantitative easing” referred to the currency which should create the designated amount, while 
“easing” referred to the reduction of financial pressure of banks; the actual method was that the Central Bank 
increased the money supply through open market operation. During the period of global financial crisis in Taiwan, 
the rediscount rate was adjusted downward for 7 times with the accumulated reduction of 2.375%, and the excess 
reserve of bank systems was at a higher level in the amount of about NT$1,600 billion.	  
6Transmission effect: 1. significantly changed the market’s expectations of inflation and reduced the real interest 
rate; 2. improved the increase of prices of assets and promoted consumption and investment through wealth access; 
3. reduced long-term interest rates and promoted civic investment; and 4. caused the depreciation of exchange rate 
and encouraged export.	  

House Price 
Index of Sinyi 
Realty Inc. in 
Taiwan.	  
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Data Source: National Statistics, R.O.C., Sinyi Realty Inc. 

Figure 2 Trend of GDP and HPI (year % change) 

 

DataSource: TEJ Database 
Figure 3 The constituted of GDP in 1980-2014 

Many economic factors, such as income, wealth, consumer price index, money supply 
policy, and interest, could directly or indirectly influence consumer behaviors. From all factors 
income and wealth are most important, according the theory of consumption proposed by 
Friedman (1957), except the income from labor, the assets of income will also influence the 
consumption. Under the easing monetary policy of the transfer effect, the real estate should be 
able to bring the wealth effect, which can boost consumption and investment. However, the 
annual growth of consumption decreased since 2010 departure with house prices index. (as 
shown in Figure 4). 

Year % 
Change 
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Data Source: National Statistics, R.O.C., Sinyi Realty Inc. 
Figure 4 Trend of Consumption and HPI (year % change) 

Looking back at the role the real estate market played in economic development, one 
could find that housing was considered the social spending during the post-war period from 
1945 to 1960, when houses were consumer goods and had no direct productivity to consumers. 
While residential investment could not increase the national productivity, it was like pouring 
money into a bottomless hole. For the nation and consumers, such investing behaviors were 
inadequate types of consumer spending, since they blocked the long-term liquidity of a great 
amount of money (Strassman,1970). During 1950-1960s, residential investment were already 
deemed to be helpful to economic growth. In addition to many industrial activities driven by 
the construction industry, economic growth was further influenced by its impact on 
employment, savings, investment and labor productivity 7 (Turin ,1969;Liu et 
al.,2004;Dlamini,2012; Chang, Simo-Kengne and Gupta2013). During 1960-2000s, the 
economic development driven by the construction industry made the real estate begin to be 
considered a type of investment products (Harris and Arku,2006). According to domestic and 
international references regarding real estate and economic growth, three outlooks on economic 
growth had different degree of influence in the real estate market under different backgrounds 
and national policies. First: the real estate was simply a type of consumer products; second: the 
real estate was the locomotive of economy, which brought activities and drove economic 
growth; third: the real estate generated wealth8 and transferred into a type of investment 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7	   The study of Turin (1969) showed that the developed national construction industries during 1955-1965 accounted for 5-8% of 
GDP; the study of Liu et al. (2004) showed that residential investment had stronger short-term effect on economic growth than 
non-residential investment, and residential investment had a long-term effect on economic growth; the study of 
Dlamini(2012)indicated that investment in infrastructure made in developed nations correlated importantly and highly with long-term 
economic growth.	  
8	   When the house price increased, owners realized the capital gains from real estate through acts of sale, which further influenced 
consumer spending of residents. The increase of house prices added owners’ wealth of real estate; although residents did not cash 

Year  % 
Change 
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products. Three viewpoints co-existed at all times, while the balance among them varied. 
International references regarding relevant study on house price and consumption varied 

significantly. Many research thought that wealth of real estate or house prices had a significant 
positive influence on consumer spending; Cooper(2010), for example, indicated that house 
prices could generate realized or unrealized wealth effects; Glenn, Dynan, Passmore and 
Wayne(2002) and Haurin and Rosenthal(2006) indicated the influence of real estate mortgage 
or liquidity constraints; after the house price increased, households would relieve their liquidity 
constraints by way of residential mortgage, which further benefited the increase of 
consumption. 

 However, few research indicated that no causality existed between prices of real estate 
and consumption, but the influence of macroeconomic factors. For example, Attanasio et al. 
(2005) indicated that wealth of real estate and mortgage constraints were not the main reasons 
that influenced consumer spending; Buiter(2008) found that changes of house prices would not 
bring wealth effect on consumption based on the measurement of principle values, while the 
changes of house prices were measured by speculation and bubbles, they could bring wealth 
effect to consumption. Li and Yao(2007),pointed out that house prices in the U.S. had an 
influence of budget constraints on tenants, which influenced consumption. House prices should 
bring different wealth effect to different consumer groups. Based on different ages and statuses 
of homeowners, each 11.5% increase of house price would bring the 2% real wealth effect to 
homeowners who aged more than 65. For young homeowners between late 20s to mid 30s face 
a long horizon of future housing consumption, and on average, are expecting to move up in the 
housing ladder. Thus, their investment gains from existing housing positions are not sufficient 
to compensate them for the increase in their lifetime housing consumption costs. So a positive 
housing shock incurs about a 2 percent utility loss for young homeowners. Observe renters' 
welfare since they have to bear the higher cost of acquiring lifetime housing services without 
receiving any housing wealth gains. A positive house price shock of 11.5 percent leads to a 
welfare loss of around 4.5 percent. Overall, the increase of house prices only improved the 
wealth effect of old homeowners, but had a negative influence on tenants and young 
homeowners.  

As a result, references conflicted with each other, and most of references were relevant 
research conducted before the implementation of easing monetary policy. In recent years, many 
countries have experienced issues of real estate bubbles generated under quantitative easing 
policy. The study aimed to explore the impact of changes in house prices on economic growth 
and consumer spending in Taiwan under the quantitative easing background. Through 
viewpoints of models and empirical results of time series analysis to forecast how important 
factors affect consumption. In addition, this study attempts to provide the government with a 
policy direction in deciding whether to stimulate or control housing prices for long-term 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
increased wealth through withdrawing capital gains, their expectations made them think that they were more wealthier than before 
and increased consumer spending in the current period.	  
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housing affordability and economic sustainability. 

2 Theory Review 
The section was divided into Fisher equation and consumption theory. The section 

elaborated the importance of traditional monetary policies and the connection of wealth effect 
resulting from house prices, and described the selected empirical variables based on the theory 
and reference above. 

2.2 Fisher Equation 
Irving Fisher (1911) established the exchange equation of money supply and demand 

(“Fisher equation”); that is, money supply (M) multiplying by velocity of money (V; the 
frequency of money spent in repeatedly purchasing of goods within a year) equaled the price 
level (P) multiplying by total output (Q): 

MV＝PQ                                                       (1) 
Fisher reviewed the inflation of countries based on the equation: 

1. Under the assumption of constant V and Q, commodity prices will be affected by the money 

supply, when the money supply increases, much money chasing fewer goods, the inflation 

will be caused by money supply(M ↑→P ↑). 

2. Under the assumption of constant M and Q, commodity prices will rise by rising consumption 
rate(V ↑→P↑), or due to expectation of rising commodity prices, under this circumstance 
consumers shift to earlier consumption to avoid the losses from delay consumption(P↑→
V↑).In recent years, due to real estate bubbles in Japan, the economic growth continued 
declining with the increasing unemployment rate and decreasing the income. Thus, the price 
remained stable, and the expected price by people continued declining, and people held a 
sideline attitude toward consumption(V ↓→ P ↓), causing the overstock of goods, reduction of 
production, decline of economic growth, and vicious circle of deflation. This was the reason 
why Prime Minister Abe intended to solve deflation through easing monetary policies and 
financial policies (P↑→V↑). 

3. Assuming that M and V were constant, the product price increased as the total output of 

products decreased (Q↓→P↑), which caused the demand of commodity exceeds supply and 

leads inflation. 

For further exploration of the application of Fisher Equation, assuming that V and P were 
constant and M and Q were positively mobile, when a country underwent economic growth, it 
could increase money supply without influencing inflation (that is, the price). The increase of 
money supply would drive the healthy and supportive increase of the price of assets (such as 
stock and real estate). This was one of the transmission effect which the current easing 
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monetary policy intended to achieve. After the house price or stock price increased, 
consumption could be increased due to the increase of wealth, which promoted economic 
growth. According to historical data of GDP in Taiwan: 

GDP ＝ civic consumption (60%) + government spending (10%) + Investment (20%) + 
Export-Import (10%) 

In recent years, under the condition of long-term low interest rate caused by the easing 
monetary policy, a huge amount of money was invested in the real estate market. In the 
transaction of real estate, buyers caused the investment in GDP (Q) to increase, and sellers 
realized capital gains to obtain wealth, which increased the consumption rate (V) and promoted 
economy (Q). However, in recent years, although the house price increased significantly, the 
annual rate of change of consumer spending decreased gradually, which impacted on economic 
growth. It was inconsistent with the traditional theory. The relationship between house prices 
and consumer price index, Fama and Schwert (1977) pointed out that in all of the assets, only 
private residential real estate is a complete hedge against both expected and unexpected 
inflation. The assumption between expected of assets rate of return and inflation, is same as 
causality with the Fisher equation M and P. 

2.3 Consumer Theory 
Many economic factors, such as income, wealth, consumer price index, money supply 

policy, and interest, could directly or indirectly influence consumer behaviors. Among them, 
income and wealth significantly influenced consumer behaviors. According to the consumption 
theory “Permanent income” proposed by Friedman(1957): 
Permanent income= 
!"#$%  !"#$%&!

(!!!)
+ !!!
(!!!)!

+… !"!
(!!!)!

+!""#$"  !"  !"!"#$  !
(!!!)

+ !"!
(!!!)!

+…+ !"!
(!!!)!

 

= !!!
(!!!)!

!
!!! + !"!

(!!!)!
!
!!!                                               (2) 

in formula：Labor Income(LI)、Assets of Income(AI)。 
Consumers determined consumption based on permanent income rather than current 

income. Same as the life cycle theory, the permanent income theory explained consumption 
based on the intertemporal viewpoint.The sum of discounted value of labor income currently 

and in the future was called “human wealth”( !!!
(!!!)!

!
!!! ), and the sum of discounted value of 

income property currently and in the future was called “non-human wealth”( !"!
(!!!)!

!
!!! ). In 

addition to salary income obtained from work, wealth obtained from assets (such as stock and 
real estate) would also influence consumer spending. Thus, when the real estate became the 
wealth effect brought by investment in products, it should increase consumer spending in 
Taiwan. 
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In view of this, the study adopted per capita national income as human wealth, and Sinyi 
house price index as weighted average stock index as non-human wealth to review the 
consumption theory and wealth effect. Given that interest rate represented M in Fisher equation 
on behalf of easing monetary policy, GDP represented Q, consumer price index represented P, 
and because V is the velocity of money, due to velocity of consumption rate is difficult to 
observe, we use the total private consumption expenditure (consumption) as a proxy variables, 
to represent when the higher consumption means the faster of velocity rate for money, in order 
to show the higher the rate of currency in circulation, the relation between the variable to 
reviewed Fisher equation. For fluctuation taking place in the real estate market in Taiwan 
recently, the study reviewed whether traditional theories were invalid based on exploration 
using updated information and model verification. 

3. Data Processing and Data Informaiton 
The data employed in this study (in Table 1), quarterly data of Sinyi house price index 

(HPI) across Taiwan are compiled by Sinyi Realty Inc., and the weighted average stock index 
(SPI) are provided by TEJ Database, interest rate of mortgage (IR) are provided by Central 
Bank of the Republic of Taiwan; other variables (GDP, consumption (CS), consumer price 
index (CPI), and per capita national income (Income)) were quarterly data published by 
National Statistics, R.O.C. The research was conducted from Q1 of 1998 to Q3 of 2013. Every 
variable has 64 quarterly data. 

Table 1 Descriptive Statistics of Variables 
Variable GDP CS HPI SPI Income IR CPI 

Mean 3041548 1755367 149.88 6911.075 115435.6 3.62 94.09 
Median 3038119 1788199 132.04 7197.557 115225.0 2.43 93.32 

Maximum 3858380 2197859 280.87 9485.900 138538.0 8.54 103.12 
Minimum 2282027 1298858 96.39 4299.027 92978.0 1.63 87.73 
Std.Dev. 455358.2 248033.1 51.62 1361.664 13215.65 2.25 4.852 

Unit Million Million 2001Q1
=100 

Million Million % 2011Q1
=100 

 
In terms of data processing procedures, due to differences in sizes of variables and 

seasonal factors, seasonality was excluded by CensusX129 in Eviews. Then, logarithm was 
adopted to process differences in sizes of units of variables. Furthermore, after logarithm we 
applied first difference in order to analysis the relationship of rate of change between the 
variables. (the adjusted result was shown in Figure 5) 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9	   Census X-12 Method is a seasonal adjusted procedure established by Bureau of Census. This procedure is 
revised for many times and becomes one of the most usual seasonal adjusted methods. Much statistical software 
can perform the Census X-12 procedure. In order the seasonal variation of time series may cover up the actual 
trends of economic processes. The variables used in this study, except Sinyi House Price Index and Interest Rates, 
have obvious seasonal patterns.	  
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    Figure 5-a Rate of Change of GDP   Figure 5-b Rate of Change of CS 

 
    Figure 5-c Rate of Change of HPI     Figure 5-d Rate of Change of SPI 

  

   Figure 5-e Rate of Change of INCOME  Figure 5-f Rate of Change of CPI 
 

    

 

 

 

      
 
 

 Figure 5-g Rate of Change of IR 
Figure 5 Rate of Change of all Variables ( After Logarithms) 
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To select appropriate model for relevant verification, the study adopted Augmented 
Dickey-Fuller (ADF) test to verify whether the unit root existed in variables rate of change. The 
result of ADF verification was shown in Table 4-1. According to the result within 10% of 
significance level, all rate of change rejected the null hypothesis significantly, showing that 
variables were stationary. Thus, we conclude that all of rate of change used in this study were 
I(0) series. 

 
Table 2 ADF Unit Root Test 

Variable rate of change t-value p-value Lags Result 
GDP! -5.63 0.00 3 I(0) 
CS! -8.58 0.00 0 I(0) 
HPI!" -9.07 0.00 0 I(0) 
SPI! -5.79 0.08 3 I(0) 

INCOME! -5.30 0.00 0 I(0) 
CPI! -7.29 0.00 0 I(0) 
IR! -5.07 0.00 0 I(0) 

Note: The number of lags included in the ADF test is decided by the automatic lag length selection 

criteria based on SIC with maximum lag length of 10. c indicates that a constant term and ti indicates that 

a constant term as well as a linear time trend have been included in the model . n indicates that a 

constant term and linear time trend are not included in the model。 

 
According to the results of unit root verification, all variables rate of change is I(0) series. 

For analysis of relationship between GDP, consumption and other variables, the VAR model 
proposed by Sims(1980) was adopted to estimated direct effect relationship between the 
variables of intertemporal, provided that each variable should be I(0) series. The VAR analysis 
of relationship between consumption, GDP and other variables aimed to analyze the direct 
effects between variables. To include indirect effects in the overall model, the analysis of 
relationship between GDP and other variables was conducted through the VAR model by 
computing generalized impulse response. Through the impulse responds function, the analysis 
observed the impulse of specific variables to other variables.  
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4 Empirical Results 

4.1  Vector Autoregression Model 
We use mathematical expression of VAR can be expressed as: 

	 	 	 	 	 	 	 	 	 	 	 	 	 	 	   𝑦!＝α+ 𝛽!
!
!!! 𝑦!!!+𝜀!                           (3) 

In this equation, y! represents the (6×1) vector of endogenous variables like GDP, CS, 

HPI, SPI, IR, and Income in this study; y!!! is (6×1) vector composed of ｙ
ｔ

deferred i 

period vector like house prices, stock prices, interest rate, income, and CPI in this study; β! is 

(6×6) of the coefficient matrix; εｔare the vector of disturbances. The results is shown in Table 

3 and Table 4 under the 5% of significant level and first lag of the optimal lag length to explore 
the relationship between the variable. 
	 

Table 3 VAR Result on CS and HPI 
 CS  HPI  

Variables Coefficient T-sta Coefficient T-sta 

CS(-1)	 0.386718**	 [2.35217]	 -1.206595***	 [-2.77879]	 

HPI(-1)	 -0.087479*	 [-1.76052]	 0.239668*	 [1.82628]	 

SPI(-1)	 0.048517***	 [2.79012]	 0.114398**	 [2.49095]	 

INCOME(-1)	 

	 	 

0.012174	 [0.18685]	 0.144797	 [0.84145]	 

CPI(-1)	 -0.373325	 [-1.48862]	 -0.037254	 [-0.08095]	 

IR(-1)	 -0.002123	 [-0.24744]	 -0.047243***	 [-2.79614]	 

C	 0.029415***	 [3.09564]	 0.065712***	 [3.13410]	 

Note:1. *, **and***denote significance at the 10%,5% and 1% level respectively. 

     2.The optimal lag length is selected by Akaike information criterion (AIC) and Likelihood ratio (LR) test 

statistic. The first lag is suitable for these two VAR models. 

According to estimated coefficients of VAR model (as shown in Table 4-2). In the 
consumption equation, HPI, SPI and consumption are significantly. Means under the direct 
effect, current CS is influence by the first lag of HPI, SPI and consumption. 

The HPI (rate of change) of first lag had a negatively significant influence on current 
consumption (rate of change). Most of past literatures thought that the real estate could bring 
wealth effect and further affect economic development through the influence of employment, 
saving, investment, and labor productivity. The real estate investment was considered 
contributor to economic growth. However, the study showed that house prices negatively 
affected consumer spending, which caused economic depression. The reason was that the real 
estate played different roles in different conditions, such as research time, research methods, 
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and research regions. Since early 1980s, the economy as well as income in Taiwan grew 
rapidly, and most people bought houses for their actual residence. House prices, economy, and 
income grew at the same time, and the wealth effect came accordingly, which was consistence 
with past literatures. However, currently, the real estate market in Taiwan faced the low-rate 
and high loan-to-value, low carrying cost of real estate (land tax, house tax), and low capital 
gains tax (land value increment tax) caused by the easing monetary policy, which indirectly 
encouraged investors to enter the real estate market with low financing cost and stimulated the 
demand for investment, making the house price increase significantly. At that time, the real 
estate did not bring direct productivity to consumers; they were only investment goods. When 
the real estate market could not increase the actual national productivity, it was like pouring 
money into the bottomless hole. For the nation and consumers, such investing behaviors were 
inadequate types of consumer spending.  

The SPI (rate of change) of first lag had a positively significant influence on consumption 
(rate of change), showing that the stock index during the study brought wealth effects for 
consumer spending. The stock market and real estate market varied significantly. Compared to 
real estates, stocks had small prices, central market, transparent information, a number of 
products, high homogeneity, and flexible short-term supply, which were reasons for higher 
liquidity and trading frequency of stock than real estates. They also caused stocks to have more 
significant wealth effect on consumer spending. Moreover, development of stock market could 
enable companies and vendors to increase production, employment and income, promote 
economic growth, and issue dividends to stockholders, which benefited the public, companies, 
and countries. Thus, compared to the real estate market, the stock market had a steady 
contribution to consumer spending. 

This study showing that it was hard to encourage civic consumer spending through 
continues decline interest rate of the easy monetary policy in Taiwan. Besides, according to 
Fisher equation (MV=PQ), money supply and consumption rate varied reversely. If the 
government intended to increase civic consumer spending through the monetary policy, it 
should first increase economic growth or CPI in order to increase the consumption rate. 
However, after the impact of U.S. subprime mortgage crisis in 2008 on global economy and 
financial market alleviated, Taiwan promoted the easing monetary policy to encourage 
economic growth. So far, economic growth in Taiwan still growing slow, while the prices of 
assets increased, especially the price of real estates, which significantly has crowding-out effect 
on consumption and brought economic growing slow. 

In the consumption equation, we can learn that the first lag of HPI and SPI (rate of change) 
has positive significant influence on current HPI (rate of change), and when the first lag of 
consumption increasing, has negative influence on current HPI under the direct effect. 
Therefore, there has crowding-out effect between consumption and HPI. And the coefficients 
of current HPI is strongly affected by the first lag of IR, showing that when increase interest 
rate of mortgage, which can lead to house prices dropping down. 
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Table 4 VAR Result on GDP and HPI 
 GDP  HPI  

Variables Coefficient T-sta Coefficient T-sta 

GDP(-1)	 0.438934	 [1.50399]	 -0.403192	 [-0.72735]	 

HPI(-1)	 0.003596	 [0.05082]	 0.343571***	 [2.55666]	 

SPI(-1)	 0.069641***	 [3.29596]	 0.043823	 [1.09195]	 

INCOME(-1)	 

	 	 

0.002931	 [0.01267]	 0.261442	 [0.59474]	 

CPI(-1)	 -0.834289***	 [-3.30637]	 -0.420333	 [-0.87702]	 

IR(-1)	 -0.001218	 [-0.13295]	 -0.059177***	 [-3.40191]	 

C	 0.026980***	 [1.95227]	 0.111794***	 [4.25894]	 

Note:1. *, **and***denote significance at the 10%,5% and 1% level respectively. 

In the GDP equation, we can observe the first lag of HPI is not significantly affect current 
GDP (as shown in Table 4-3), though house prices has crowding-out effect on 
consumption(60% of  GDP) under the direct effect, since the constituent elements of GDP 
also contain government spending, investment, and net exports, this study did not observe 
house prices on other variables. Under the average of direct effect in 15 years research period, 
the lag of house prices is not significantly affect current GDP. It is hard to stimulate 
consumption or to make a significant positive impact on the overall economy. Hence, it 
difficult to consider real estate market as a "locomotive industry" under the easy monetary 
policy. 

Furthermore, the first lag of SPI has positive significant influence on current GDP. The 
growth of SPI can stimulate consumption directly on the discussion above, for the other 
constituent elements, the development of the stock market can bring direct productivity to 
industries, attract domestic and foreign investment, raise government spending, and produce 
related products to enhance the net exports. Thus, compared to the real estate market, the stock 
market had a steady contribution to economic growth on the average of effects. 

Moreover, the first lag of CPI has significant negative influence on the current GDP, 
consistent with the Fisher equation. The high CPI will cause inflation, distort market prices 
operational mechanism, affect the efficiency of resource allocation. Lead to some companies 
easily obtain high profits, and cause people who had private wage income in dilemma. Hence, 
central bank had to ensure the market price mechanism to operate effectively, and stable price 
level, so that wage earners can enjoy equitable distribution for the whole social wealth, and 
increase standard of living gradually.  



	   14	  

4.2 Impulse Response Function 
Through the impulse responds function, the analysis observed the impulse of specific 

variables to other variables. The impulse responds functions could be divided into impulse 
responds function decomposed by Cholesky and general impulse function. The former needed 
to set up the order of influences based on the degree of influence of variables, while the latter, 
proposed by Pesaran and Shin(1988), could be used to analyze results of impulse responses 
without order, which could prevent the possible distortion of causality caused by 
preconceptions. The study conducted the analysis based on general impulse responds function. 
The definition of the function was as below: 

GIRF(𝑥!;𝑢!"# ,𝑛)=E 𝑥!!! 𝑢!"# = 𝜎!,! ,𝛺!!! - E 𝑥!!! 𝛺!!! ,              (4) 
In this function, Ω!!! was the information set in t-1 period; 𝜎!,! represented the variance in 
the j equation in the ith variable-diagonal elements of covariance matrix; n was the length of 
forecast period. Which measures the effect of one standard error shock to the jth equation at 
time t on expected values of x at time t+n. Through the observation on differences between two 
expected values, the possible trend in the future could be projected. The empirical result was 
shown in Figure 6-8 as below: 

 

Figure 6-a Response of GDP to GDP    Figure 6-b Response of GDP to HPI	 

 

Figure 6-c Response of GDP to SPI      Figure 6-d Response of GDP to IR 
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Figure 6-e Response of GDP to INCOME Figure 6-d Response of GDP to CPI  
Figure 6 Impulse Response Function - GDP 

  

Figure 7-a Response of CS to CS       Figure 7-b Response of CS to HPI 

	   	  

Figure 7-c Response of CS to SPI      Figure 7-d Response of CS to IR 

	  

Figure 7-e Response of CS to INCOME   Figure 7-f Response of CS to CPI 
Figure 7 Impulse Response Function - CS 
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Figure 8-a Response of HPI to HPI     Figure 8-b Response of HPI to GDP 

	   	  

Figure 8-c Response of HPI to SPI      Figure 8-d Response of HPI to IR 

	  

Figure 8-e Response of HPI to INCOME   Figure 8-f Response of HPI to CPI 
Figure 8 Impulse Response Function – HPI 

First, under the macroeconomic environment in Taiwan, as shown in Figure 6, a positive 
standard deviation impulse of INCOME, and GDP had a long-term consistent and positive 
influence on GDP, with about 2%~4% positive and steady growth. The increase of SPI had a 
positive influence on GDP; in case of per capita national income, although there did not had a 
positive influence on GDP under the direct effect. While include indirect effects in the model, 
INCOME has continuous 4% positive responses in GDP after 1 year, consistency with the 
consumption theory proposed by Friedman. The expected increase of income would indirectly 
affect consumption and domestic investment and thus create the economic prosperity. 

A positive standard deviation impulse of HPI caused not significant increase of short-term 
economic growth to 2%, though HPI has crowing-out effect on consumption, the increase of 
house prices represented the increase of total investment in terms of direct effects. However, in 
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terms of overall long-term average, increasing of house prices is not significant influence on 
economic growth. 

A positive standard deviation impulse of IR had a slightly discontinuous negative 
influence on economy. As a tool used in the monetary policy of Central Bank, the interest was 
adjusted upward to inhibit the demand for real estate investment and reduce the price of real 
estate as well as reduce the mortgage burden rate and make consumption return to positive 
growth. Interest rate also affect the investment in the financial market and exchange rate on the 
import and export. In terms of overall long-term average, the increase of interest had a slightly 
negative influence on economy. 

In the analysis of impulse responses of variables to consumption as shown in Figure 7, a 
positive standard deviation impulse of SPI, INCOME, and CS had a long-term consistent and 
positive influence on consumer spending, with 2%~4% positive influence. The increase of lag 
consumption had a positive direct effect on the current consumption, the vicious cycle of 
deflation would occur if consumption had a negative growth for a long time, resulting in the 
continuous decline of economic growth, increase of unemployment, and reduction of income. 
Thus, concerning impulse responses of other indirect effects, once again emphasized the 
important of consumer spending (accounted for 60% of GDP). Besides, the INCOME and CS 
had a positive influence on CS, which was consistent with the consumption theory of Friedman 
and Fisher equation. 

Based on the influence of changes of prices of two assets on consumer spending, the SPI 
and HPI were selected in the study to explore their degree of wealth effects. For a positive 
standard deviation impulse of SPI had a positive influence with a short-term 2%-3% influence 
and long-term 2% growth on average. In terms of HPI, the nearly zero not significant positive 
influence in the short run. Which showed that the wealth effect existed in the stock market in 
Taiwan and could promote the growth of consumption. A positive standard deviation impulse 
of HPI had slightly less than 1% effect in CS, the wealth effect is not significant. If the growth 
of real estate market could not had significant contribution to economy, the great amount of 
money invested in the real estate would crowd out industrial structural development and 
consumer spending. However, in terms of analysis of crowding-out effect based on impulse 
responses, the negative volatility was still insignificant. The number of vacant housing10 was 
1,560,000, which accounted for 19.25% of housing in Taiwan. In terms of number of 
self-owned houses11, under most of people are occupier-owner, owners having more than two 
houses accounted for 3.6% of total homeowners in Taiwan. Given the increase of house prices, 
the wealth effect maybe still existed among these owners (3.6%). However, in case of more 
than 60% of people who did not own real estates, the annual growth of consumption decreased 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10	   “Vacant housing” referred to houses which no people resided in frequently or were not provided for other purposes, including houses to be 
rented, houses to be sold, sold or rented houses, and houses which no people resided in currently, more than two houses which no people 
resided in frequently, or houses which no people resided in frequently due to work in other places.	  
11	   The number of houses owned by taxpayers of house tax collected by Ministry of Finance in 2012: 1 house: 7,240,000; 2 houses: 680,000; 
and 3 houses and more: 180.000. Based on the percentage of homeowners to the total population on average in Taiwan: 0 house: 65.4%; 1 
house: 30.9%; and 2 houses and more: 3.6%.	  
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since 2010; based on the impulse responses, crowding-out effect still not significant. 
A positive standard deviation impulse of CPI had instant negative influence on CS. It 

reached 3% negative influence one and half years later, which indicate under the growth of 
“real income” was nearly zero, increasing CPI will cause negative influence on consumption. 
In contrast, a negative standard deviation impulse of IR had no significant 1% negative effect 
on CS. It pointed out that when interest rate decline, does not improve the strength of 
consumption, the lack of consumer confidence will facing deflation environment such as Japan. 
So constructed the model on predict the changes of consumption are important for Taiwan.  

In the analysis of impulse responses of variables to HPI as shown in Figure 8, a positive 
standard deviation impulse of HPI had a long-term consistent and positive influence on itself; 
among them, the impulse of HPI was the most immediate and significant, which had 4% 
positive response in Q1 and had about 5%-6% steadily positive growth one and half year later. 
It showed that the continuous unexpected increase of house prices caused the continuous 
increase of demand for real estate investment, and a great amount of money was invested for 
the realization of capital gains. 

A positive standard deviation impulse of SPI had a short-term 2% positive influence on 
HPI, which gradually became zero and had 3% negative response after one and half year. 
Indicate that stock market has a positive impact on short-term and negative effect on long-term. 
The possible reason might be short-term stock market profits of funds will spillover to the real 
estate market. In the long run, two markets are attracting investment capital, when SPI rising 
will cause real estate funds transferred to the stock market. 

A positive standard deviation impulse of IR had about 1% positive influence in a short-run. 
However, the effect continued decreasing and had a negative influence on HPI one year after. 
The magnitude of such effect increased as time went by and had about 8% negative response 
four years after, showing that under the high loan-to-value and low interest rate, the increase of 
interest rate represented the increase of cost for house purchase, and the investment risk 
increased as the interest rate increased. When investors could not afford high principal and 
interest, they had no choices but to sell and auction houses, which directly impacted on the real 
estate market. It also showed that the low interest rate caused by the easing monetary policy 
carried out in recent years was one of main reasons for continuous increase of house prices. 
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5 Conclusions and Discussion 
In recent years, to inhibit real estate bubbles, the government gradually promoted luxury 

tax, actual price registration, the increase of house tax, and the aggregate tax on house and land, 
aiming to reduce the demand for investment, to promote transparent information on real estates, 
increase the cost of ownership of real estates, and collect taxes on capital gains in order to 
realize the land value increment to the public. Although relevant policies reduced the 
transaction of real estates, their price remained unchanged and even slightly increased. From 
market phenomena can be seen these policies " loud thunder but small raindrops ", it is still 
powerless to inhibit house prices, which also verified the inflexibility of downward prices of 
real estates. The empirical results showed that the lag period of house price in Taiwan had a 
significant negative influence on consumer spending, and consumption was the most important 
factor (60%) in GDP. Hence, the influence of rising house prices is importance to economic 
growth. 

1. Financial Policies 

Decline the interest rate through the easing monetary policy had no significant influence 
on consumption; instead, it caused the house price to continuously increase and endangered 
financial stability, which led to the uneven income distribution and influenced consumption. 
Although Central Bank promoted the highest loan-to-value of 50% on housing loan of the third 
house and more for single borrowers across Taiwan, the overall policy should focus on the 
reduction of money supply in the real estate market. Currently, the total amount of loans of 
housing purchased in Taiwan accounted for 37% of GDP. Central Bank should implement the 
money policy carefully to reduce loans of non-residential housing (applying to the second 
house of the family and more) of the lending rate, in case of money supply continued inflow in 
the real estate market, which had already been excess supply. 

2. Fiscal Policies 

The study showed that Weighted Stock Index (rate of change) had a significant positive 
influence on consumption (rate of change). Comparing the nature of stock market with the 
nature of real estate market and according to empirical results, there is a more significant 
wealth effect in the stock price than in the house price, which should help form a virtuous cycle 
of increase in civic consumption, corporate investment and employment as well as benefit the 
public, enterprises and economy. It would substantially contribute to economic growth, so the 
government should encourage people to bring money in the industrial investment and the stock 
market from the real estate market. To reach the continue development of the domestic 
economy. 

3. Economic Policies 

Under the zero growth of real income, the increase of CPI would make the consumption 
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attitude of consumers turn conservative (sidelines) and endanger consumption rate. As a result, 
the government should first focus on growth of salary and overcome the stagnant dilemma of 
salary in order to reduce Price-to-Income (PTI) Ratio and the mortgage burden rate and bring 
rate of changes of consumption back to positive growth and further increase economic growth. 
Moreover, the increase of house price could significantly forecast the reduction of consumption. 
Thus, in addition to promoting growth of salary, policies should bring the house price back to 
reasonable and affordable level at the same time. On the one hand, the government should 
continue increasing the cost of ownership (property tax) of non-owner occupied houses; on the 
other hand, the government should implement taxation based on actual prices, inhibit 
speculative demands from both low interest rate and taxation. For long-term aim should be 
release vacant houses to self-occupied owners in Taiwan, and achieve the justice of residence 
and taxation and sustainable growth of the economy. 
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