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ABSTRACT7

This paper analyzes the role of house prices in monetary policy transmission mechanisms in8
Taiwan using structural VAR (SVAR). The contemporaneous effect of monetary policy on9
house prices exhibits a significant and positive relationship, and the response gradually10
approaches zero. The contemporaneous effect of monetary policy on stock prices is negative11
and statistically insignificant. The empirical results of this study may not support the12
transmission role of house and stock prices due to the low interest rate and the possibility of13
non-banking system channels of investment and consumption capital sources. Shocks to house14
and stock prices have no simultaneous impact on monetary policy; the impact gradually appears15
in the third or fourth quarter after such shocks. The result suggests that the asset market plays a16
prominent role in the Taiwan monetary policy setting, though the immediate response is small.17
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1. INTRODUCTION19

The impact of the U.S. subprime crisis and a series of financial crises in recent years suggest20
the importance of the role of the asset price in the monetary policy transmission mechanism,21
primarily due to the central collateral role of assets such as dwellings. It will not only affect the22
capital of the financial institutions but also change overall business investment and private23
consumption to make them sources of macroeconomic fluctuation. Bjørnland and Jacobsen [4]24
showed that central banks have managed to keep inflation in check through inflation targeting,25
but they have not managed to prevent asset prices from bursting and having negative real26
effects. The International Monetary Fund [20] reported that monetary policy makers should pay27
more attention to the overall financial risk caused by the bursting of real estate bubbles. Due to28
the asset’s role in storing wealth, the impact of asset prices in times of disturbances should be29
carefully evaluated. However, asset prices can simultaneously respond to the monetary policy,30
making asset prices the major transmission mechanism of shocks (Zettelmeyer [29]; Rigobon31
and Sack [24]; Bernanke and Kuttner [2]). Hence, with their timely response to economic32
shocks, asset prices may be important indicators of the monetary policy stance. The discussion33
of the role of asset prices in the monetary policy transmission mechanism can help us determine34
the effectiveness of monetary policy.35

Unlike other assets, housing has a dual role as an instrument to store wealth and important36
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durable consumption goods. The house price shock may affect the property value of the37
household. According to the Tobin Q theory, when the collateral price increases, the rising38
house prices will stimulate housing construction activities.1 A shock to house prices may affect39
the actual output and commodity prices as an important forward-looking variable. Therefore,40
monetary policy makers will monitor the house price, which will not only affect the41
development of the housing market itself but also the capital flow and prices of other markets.42
Previous discussions on the contemporaneous role of house prices in the macro economy often43
overlooked the effect of other asset prices, resulting in errors in empirical results. Case et al.44
(2005) pointed out the importance of the stock market and housing market to macroeconomic45
activities in a mature economy. Hence, this paper will discuss the role of stock price shocks.46

Vector auto regression or VAR is often used to estimate the relationship between macro47
variables. There are three forms of VAR: reduced form VAR, recursive VAR, and SVAR48
(structural VAR). The reduced form VAR does not require any economic theory for empirical49
study. Although reduced form VAR is convenient for the analysis of short-term dynamic50
relationships between variables, its over-parameterization often reduces the estimation51
efficiency of the model, and it cannot be used to illustrate the long-term relationships between52
economic variables. Bernanke and Blinder [1] pointed out that it is highly risky to use the53
unlimited VAR model for structural reasoning. Each variable of the reduced form VAR model54
is a linear function of the lag value of the variable, the lag values of other variables and errors,55
not considering the current impact of the variables. However, the reduced form VAR regression56
errors have current correlation. As a result, it is not easy to recognize the structural shock. In57
contrast, the structural errors of the recursive VAR and SVAR have no correlation, and the two58
are called orthogonalizing VARs. Due to the impulse response function (IRF), illustrating the59
dynamic impact of specific variables on endogenous variables requires no correlation between60
shocks, in which case the recursive VAR model is adopted.61

For the recursive VAR model to effectively measure the structural effect arising from policy62
change, the monetary policy variable and other economic variables must be ordered, and the63
intra-variable contemporaneous effect must be recursive (for example, Goodhart and Hofmann64
[16]; Goux and Cordahi [17]). The model’s variable ordering is determined by the65
contemporaneous relationship between monetary policy and other economic variables.66

The second model, SVAR (for example, Chirinko, de Haan, and Sterken [9]; Elbourne [12];67
Elbourne and de Haan [11]; Bjørnland and Leitemo [6]; Bjørnland and Jacobsen [3]; Bjørnland68
and Jacobsen [4]), is considerably more sensitive to model design and the assumptions that set69
the structural parameters. The biggest theoretical difference between the SVAR and the VAR70
model is that the variable ordering of the former is determined by the subjective judgment of71
the researcher in processing the contemporaneous problems of random shocks. Different72
ordering may lead to different results. Hence, the VAR model, which is not based on theory,73
cannot be used to obtain the only set of IRFs. On the contrary, when processing the74
contemporaneous problems of random shocks, the SVAR model must limit the time ordering75
relationship according to economic theory to obtain the only set of IRFs.76

This paper uses the SVAR as the model-setting method. Monetary policy may affect asset77
prices (stocks and houses) through the interest-rate channel, which illustrates the interactions78
between asset prices and monetary policy. This study also considers the potential impact of79
asset prices on monetary policy when determining the empirical model for the short-term80
interactive relationship between monetary policy and asset prices. The proposed model is the81
traditional closed economic system model, including macroeconomic variables, monetary82
policy and asset prices, aimed at understanding the impact of the macroeconomic variables on83
house and stock prices and the effect of monetary policy shocks, house price shocks and stock84
price shocks. The response to shock elucidates the cross-period relationship between variables85
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and the longer-term variable interactions. The estimated error variance decomposition is used to86
analyze the extent to which the estimated error change in a certain variable is caused by87
changes in other variables.88

89
2. LITERATURE REVIEW90

Monetary policy shocks will generally affect output and inflation. Elbourne and de Haan [11]91
used output and price indices as the proxy variables of the macro economy in an SVAR model92
analyzing the correlation between monetary transmission and structural financial indicators in93
E.U. countries. Their research found that inflation and output drive the difference in monetary94
transmission in E.U. countries. In addition, changes in reserves affect the willingness of banks95
to make loans and are reflected in the loan supply. Finally, except in Italy, the industrial96
production is negatively affected by the interest-rate shock in other countries.97

Elbourne [12] applied the SVAR model in the estimation of structural relationships98
involving commodity prices, the U.S. federal benchmark interest rate, retail sales, price levels,99
monetary demand, monetary supply, and foreign exchange rates and house prices to explain the100
dynamic effect of specific shocks on the endogenous variables. The model also analyzed the101
monetary policy shock and house price shock. The empirical results suggest that the rising102
interest rate directly affects the payment of loan interest. Hence, house prices play a very103
important role in the monetary policy transmission mechanism. Iacoviello and Minetti [19]104
discussed the impact of European monetary policy shocks on house prices with an analysis of105
four European countries—Finland, Germany, Norway and the United Kingdom—by using five106
variables, including interest rates, total loans of financial institutions, house prices, GDP and107
inflation. The empirical results suggest that the monetary policies of Finland and Germany have108
a significant and negative contemporaneous effect on house prices; the British monetary policy109
has a significant positive effect; and the Norwegian monetary policy has a positive but not110
significant effect. According to the research results, the difference in the response time and111
strength of various countries illustrates that monetary policy-making in different countries can112
lead to different effects on the housing market.113

Through a combination of long- and short-term limitations, Bjørnland and Jacobsen [4]114
assumed that interest rates and house prices respond to information simultaneously and used the115
SVAR model to analyze the role of house prices on the monetary policy transmission116
mechanism in small open economies, with Norway, Sweden and Britain as examples. The117
research results show that the interest rates of Sweden and Britain will be affected by the house118
price shock: a 1% increase in house prices was associated with an interest rate hike of 15-20119
base points. In the case of Norway, the initial impact of the house price shock on the interest120
rate is not significant; however, the latter increases by 10 base points after two quarters.121
Bjørnland and Jacobsen [3] analyzed the role of asset prices in the monetary policy122
transmission mechanism in the U.S., finding that the monetary policy shock had a123
contemporaneous and significantly positive impact on real stock prices. When the house price124
increases by 1%, the interest rate contemporaneously rises by 15 base points. The major125
conclusions of the article are robustly supported. Through a combination of long-term and126
short-term limitations, Bjørnland and Leitemo [6] applied the SVAR model to analyze the127
relationship between the U.S. monetary policy and stock market. The research findings suggest128
that real stock prices and monetary policy have a contemporaneous interaction, meaning that129
stock prices are an important indicator of monetary policy.130

131



UNDER PEER REVIEW

4

3. THE SVAR MODEL132

First, ty is assumed to represent the stationary variable vector in the macroeconomic133

respect  15 :   tt RATESTOCKHPCPIGDPy  ,ln,ln,ln,ln . The endogenous variables in134
brackets represent the output, consumer price index, house prices, stock prices and the interest135

rate, respectively. If the VAR equation of ty is   ttyL  ,   

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 L is an invertible matrix, then it can be incorporated into the equation of the moving137
average as follows:138

  ,LBy tt  (1)139
140

where t is a  15 vector of reduced-form residuals assumed to be identically and141
independently distributed, t ~  ,0iid , with a positive definite covariance matrix  .  LB142

is the  55 convergent matrix polynomial in the lag operator L,   
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the literature, the innovations ( t ) are assumed to be linear combinations of the underlying144
orthogonal structure disturbances ( te ), i.e., tt Se . The VAR can then be written in terms of145
the structural shocks as follows:146
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(2)147

where    SLBLC  . If S is identified, we can derive the MA representation in (2), as )(LB148
is calculated from a reduced-form estimation. To identify S , the te ’s are normalized to have unit149
variance. The normalization of )cov( te implies that SS . As the model contains five150
variables, the contemporaneous matrix S can identify 13 parameters at most. Therefore, the151
structural disturbance items can be identified after adding some restrictions to the S matrix. In152
this section, an SVAR model is established to set the contemporaneous parameter restriction153
equations of variables. The limitation of the 12 parameters of the model is zero, which assumes154
that a certain variable is not contemporaneously affected by another variable. Sims [27] pointed155
out that the identification of the SVAR model should be based on economic theory to set the156
relationship between variables for the short-term limitation of the S matrix.157

With a five-variable VAR, we can identify five structural shocks, namely, the output158
shocks  GDPln

te , the consumer price index shocks  CPI
teln , house price shocks  HP

te ln , stock159
price shocks  STOCK

te ln and monetary policy shocks  MP
te . We then order the vector of160

structural shocks as follows:  MP
t

STOCKln
t

HPln
t

CPIln
t

GDPln
tt e,e,e,e,ee  .161

This paper bases the limits set on simultaneous variables used in past literature. Using the162
rules on implementing monetary policies set by the Central Bank, Rotemberg and Woodford163
(1997) established a model with the interest rate as a function of the output and inflation.164
Bjørnland and Jacobsen (2010) argued that macroeconomic variables do not simultaneously165
react to policy variables, while the simultaneous reaction from the macroeconomic environment166
to policy variables is allowed. Hence, the output in the first column and inflation in the second167
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column are ranked higher than the interest rate (as shown in Eq. (3)). The output represents the168
aggregate demand relationship, and inflation stands for the aggregate supply relationship. The169
two columns represent commodity market equilibrium (Sims and Zha [26]; Elbourne and de170
Haan [11]).171

The housing market cannot rapidly adjust to the current economic situation like other172
consumer goods. Elbourne [12] assumed that output and commodity prices have no173
contemporaneous effect on house prices, and house prices can generate contemporaneous174
effects on domestic monetary variables (such as the interest rate, 0M ). The empirical results of175
the article also suggest that the contribution of output and commodity prices to176
contemporaneous house prices is extremely minimal; hence, this study assumes 031 S and177

032 S .178
The third column is the equation of the house prices. As noted by Bjørnland and Jacobsen179

[4], house prices contribute greatly to the macroeconomic variables and the interest rate,180
indicating the importance of including house prices in the model. In other words, the181
unexpected rise of house prices will promote short-term consumption and output growth, which182
results in inflation, thereby affecting monetary policy. Unexpected house price shocks will183
worsen inflation, indicating the possibility of house price disturbance on monetary policy.184
Hence, house price shocks will affect the interest rate within one year, suggesting that the185
relationship between interest rates and house prices may have a time-lag effect (Bjørnland and186
Jacobsen [4]). According to the literature discussed above, house prices will not187
contemporaneously reflect the interest rate. Thus, in this model, the contemporaneous effect of188
house prices on the interest rate is limited to zero, namely, 053 S .189

The fourth column is the equation of stock prices. As noted by Case, Quigley, and Shiller190
[8], the stock market, macroeconomic factors and the housing market are often correlated in a191
mature economic system. Regarding the stock and housing markets, assets of different types192
have apparent price spillovers (IMF [20]), suggesting that booming transactions will result in193
rising house prices, which trigger stock price fluctuations in times of a booming housing market.194
Bjørnland and Jacobsen [3] argued that the liberalization of the financial market promotes the195
development of asset prices. As a result, stocks and houses become the major sources of196
collateral for loans. Because both stocks and houses are the major assets of the macro economy,197
this study also sets the contemporaneous effect of stock prices on interest rates as zero, namely,198

054 S .199
Goodhart and Hofmann [16] and Giuliodori [15] assumed that a monetary policy shock200

had a contemporaneous effect on house prices. According to the theory, the estimated asset201
price is used as a forward-looking variable. Asset prices can contemporaneously respond to202
monetary policy shocks. Elbourne [12] analyzed the relationship between monetary policy and203
house prices, arguing that the house prices would contemporaneously respond to the temporary204
domestic interest rate shock in Britain. Bjørnland and Jacobsen [3] used the SVAR model to205
analyze the role of asset prices in the monetary policy transmission mechanism, pointing out206
that the monetary policy shock has a significant and contemporaneous negative effect on real207
stock prices. To confirm all shocks, Rigobon and Sack [24] and Bjørnland and Leitemo [6]208
assumed that the interest rate had a contemporaneous effect on asset prices (stock prices and209
house prices). Hence, in this model, the relationship between the interest rate and asset price is210
kept contemporaneous, namely, 035 S , 045 S .211

In the monetary policy equation represented in the fifth column, the real GDP, CPI, house212
prices and stock prices are ranked ahead of monetary policy, indicating that the macroeconomic213
variables have a contemporaneous effect on the interest rate, given the constraints on214
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simultaneous variables, under the assumption that “monetary policy has no simultaneous215
impact on economic variables.” Svensson [28] stressed that monetary shocks have no effect on216
output or inflation in the monetary policy transmission mechanism. However, macroeconomic217
changes occur simultaneously with monetary policy shifts. Therefore, Bjørnland and Jacobsen218
established a VAR model in 2010 that ranks output, inflation, and house prices ahead of interest219
rates. Therefore, we define the model as follows:220
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222

4. DATA SOURCE AND DESCRIPTION223

First, we describe the empirical data source and the data processing of the variables at their224
original levels. We then describe the decomposed sequence diagram by Hodrick-Prescott and225
the unit root test results.226

227
4.1 Data source228
This paper sources 70 batches of quarterly empirical data over the period of the first quarter of229
1993 to the second quarter of 2010. The five variables of the empirical model include the230
following: the natural logarithm of the real GDP after quarterly adjustment, the natural231
logarithm of CPI after quarterly adjustment, the natural logarithm of the Sinyi house price index,232
the natural logarithm of the weighted average stock prices and the weighted average lending233
interest rate. The real GDP and CPI data are taken from the Taiwan Economic Journal (TEJ)234
Database; the weighted average stock price index data are taken from the Taiwan Stock235
Exchange; and the weighted average lending interest data are based on the published data of the236
Central Bank of the Republic of China (Taiwan).237

The data on house prices in this paper are represented by the Sinyi House Price Index. The238
index is compiled using hedonic pricing theory to remove problems of heterogeneity (excluding239
biased samples such as aged houses). The Sinyi house price index covers mainly the market of240
old and middle-aged houses (including apartment buildings, buildings with elevators and241
excluding pre-sale houses). The index is a relatively credible house price index based on242
publicly available information. The variables and the data source used in this study are shown243
in Table 1.244

Table 1. Variable and data description245
Variables Description Data source
GDPln Natural logarithm of real GDP TEJ Database
CPIln Natural logarithm of CPI TEJ Database

HPln
Natural logarithm of Sinyi House Price
Index

Sinyi Real Estate Agency
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STOCKln
Natural logarithm of weighted average
stock price index

Taiwan Stock Exchange
Corporation

RATE Weighted average lending interest rate Central Bank of Taiwan
246

4.2 Data processing247
Before conducting the empirical study, we use the unit root test approach to test whether the248
variables included in the analysis are stationary, to avoid the problem of “spurious regression.”249
This study uses the ADF and KPSS approaches to test whether the time series is stationary. If250
the time series is not stationary, the stationary test will be conducted after Hodrick-Prescott251
decomposition. The Hodrick-Prescott decomposition can decompose the non-stationary time252
series data into stationary and non-stationary portions. The empirical study of this paper uses253
the stationary portion of the data after the Hodrick-Prescott decomposition as the data for the254
empirical analysis.255

According to the sequence of original levels for the variables shown in Figure 1 and the256
unit root test results of the original levels shown in Table 2, the original sequences of GDPln ,257

CPIln , and HPln all have unit roots, indicating a non-stationary time series. Hence, we258
conduct the unit root test after the Hodrick-Prescott decomposition.259

260

261
262

Table 2. Unit root test of the original levels of the variables263
Variables ADF KPSS

GDPln -1.12 1.10***
CPIln -2.80* 1.01***
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HPln 0.56 0.38*
STOCKln -3.35** 0.17

“***”, “**” and “*”represent significance at the 1%, 5% and 10% levels, respectively; the264
ADF testing rejects the null assumption of unit root; and the KPSS testing rejects the null265
assumption of no unit root.266

267
According to the results from the unit root test conducted after Hodrick-Prescott268

decomposition shown in Table 3, both the ADF test and the KPSS test confirm that real GDP,269
CPI and Sinyi house price index data become stationary time series data after the270
Hodrick-Prescott decomposition.271

272
Table 3. Unit root test results after Hodrick-Prescott decomposition273

Variables ADF KPSS
GDPln -4.53*** 0.04
CPIln -2.97** 0.08
HPln -4.44*** 0.08

“***”, “**” and “*” represent significance at the 1%, 5% and 10% levels, respectively; the274
ADF testing rejects the null assumption of no unit root; and the KPSS testing rejects the null275
assumption of unit root.276

277

5. EMPIRICAL RESULTS278

In time series data, the choice of a lag period is closely related to stability. More lag periods in279
the model will result in more parameters to be estimated and fewer degrees of freedom. Hence,280
there should be a balance between lag periods and degrees of freedom. The lag order of the281
model is determined using LR (likelihood ratio), AIC (Akaike info criterion), SC (Schwarz282
criterion), Hannan-Quinn information criteria, and FPE (final prediction error criterion) for283
model reductions. The tests indicated that one lag was acceptable.2284

285
5.1 SVAR contemporaneous structural parameter estimation286
Table 4 illustrates the estimation results of the SVAR contemporaneous structural parameter. In287
the commodity price equation, the contemporaneous effect of GDP on commodity prices is288
negative. Although the relationship is not as expected, it is not significant. In the house price289
equation, the contemporaneous effect 35S of the interest rate on house prices is significant and290
positive. Previous research suggests that the contemporaneous effect of monetary policy on291
house prices is sometimes positive (Iacoviello and Minetti [19]) and sometimes negative292
(Elbourne [12]; Bjørnland and Jacobsen [4]). Bjørnland and Jacobsen [4] pointed out that the293
difference in the timing and strength of various countries’ responses to monetary policy shocks294
may underlie the contrasting effects on house prices. The research findings of this paper may be295
due to housing construction companies partially transferring costs to consumers when the cost296
of loans rises, resulting in higher house prices.297

298
Table 4. SVAR contemporaneous structural parameter estimation results299

GDPln CPIln HPln STOCKln RATE
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GDPln 1 0 0 0 0

CPIln
-0.0112

(-0.2720)
1 0 0 0

HPln 0 0 1 0
0.0433

(1.6926)*

STOCKln
2.9033

(3.5456)***
3.6740

(1.5484)
0.9673

(2.3010)**
1

-0.0224
(-0.2407)

RATE
1.4341

(1.3430)
3.1744

(1.0203)
0 0 1

Notes: the data of the table are of the contemporaneous parameters in the model; data in300
parentheses are the z-values; ***”, “**” and “*” stand for a 1%, 5% and 10% significance level301
respectively.302

303
In the stock price equation, the contemporaneous effect of GDP on stock prices is positive,304

as expected, at a significance level of 1%, indicating that higher GDP can facilitate stock market305
investment. The contemporaneous effect of commodity prices on stock prices is also positive,306
though insignificant. A change in house prices positively affects the contemporaneous stock307
price, as expected, at a significance level of 5%, suggesting obvious price spillovers between308
different types of assets (IMF [20]); for example, plunging house prices may accelerate the309
decline of stock prices. The contemporaneous effect 45S of the interest rate on stock prices is310
negative in terms of parameter estimation, as the theory predicts, but the result is not significant.311
In the case of higher interest rates, investors may deposit the money from the stock market in312
the bank; conversely, when the interest rate is lower, investors may procure loans at lower cost313
from the bank to invest in the stock market, resulting in the negative effect of an interest rate314
change on stock prices. The research results of Bjørnland and Jacobsen [3] suggest that a315
monetary policy shock has a contemporaneous and significant negative effect on real stock316
prices. Finally, in the monetary policy equation, the contemporaneous effect of output and317
commodity prices on the interest rate is not significant.318

319
5.2 Effects of a monetary policy shock320
By the analysis of IRF as set by the theoretical model, we can explore whether a change of one321
standard deviation of a certain variable has a positive or negative, continuous or sporadic effect322
on other variables. The IRF of a stable model should be close to 0. Figures 2 illustrates the IRFs323
of different structural shocks on the variables.324

325

(A) GDPln response to monetary policy shock (B) CPIln response to monetary policy shock326
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327
(C) HPln response to monetary policy shock (D) STOCKln response to monetary policy shock328

329
(E) RATE response to monetary policy shock330

331
Figure 2. Responses to a monetary policy shock332

333
Many researchers point out that contractionary monetary policy shocks usually result in334

temporarily increasing the interest rate and lowering output and inflation gradually (Bjørnland335
and Jacobsen [4]). Figure 2(A) illustrates that after the positive interest rate shock of 1 standard336
deviation (approximately 0.13%), the GDP response changed from positive to negative through337
the eighth quarter, at an insignificant level. The results suggest that the contractionary monetary338
policy shock results in output reduction through the eighth quarter and is expected to have a339
negative effect on employment and wages. Among the E.U. countries studied by Elbourne and340
de Haan [11], the industrial production of all countries but Italy suffered after the interest rate341
shock, albeit at an insignificant level. The empirical results of this study are similar. As Figure342
2(B) illustrates, the CPI responds positively to the 1 standard deviation increase in the interest343
rate, CPI unexpectedly responds negatively, but the effect is not significant. Goux and Cordahi344
[17] used the recursive VAR to analyze the transmission mechanism of international monetary345
shocks. The research findings suggest that the commodity prices and short-term interest rate346
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exhibit a positive relationship at an insignificant level. Contractionary monetary policy has not347
resulted in the decline of commodity prices. Instead, it results in the rise of commodity prices,348
which is commonly known as the price puzzle. This puzzle may be explained by a cost channel349
of the interest rate, where the increase in firms’ borrowing costs is offset by an increase in350
prices (Ravenna and Walsh [23]; Chowdhury, Hoffmann, and Schabert [10]).351

As Figure 2(C) illustrates, after the positive interest rate shock, the positive house price352
response falls to zero but at an insignificant level. This result may be caused by the partial cost353
transfer to consumers by construction companies when loan costs rise, thereby increasing the354
house price. The research results relating to the effects of monetary shocks are quite355
controversial. For example, the Hong Kong Monetary Authority [18] discussed the role of the356
housing market in the monetary transmission mechanism of Hong Kong, finding that the357
interest rate will affect asset prices and the inflation rate through the housing market channel.358
The empirical results of Iacoviello and Minetti [19] suggest that the monetary policy of Finland359
and Germany had significant negative effects on house prices while the British monetary policy360
had a significant positive effect. The Norwegian monetary policy had a positive but not361
significant effect. The research findings suggest that the strength and timing of the response362
varies by country; housing may play a different role in various monetary policy settings.363

Figure 2(D) illustrates that the stock price responds negatively, as expected, to the interest364
rate hike, though at an insignificant level. In the case of higher interest rates, investors may365
deposit money from the stock market in the bank, resulting in the negative relationship between366
interest rates and stock prices. Figure 2(E) illustrates that the interest rate rises significantly after367
the positive shock of the monetary policy.368

The empirical results of the monetary shock in this paper cannot fully explain the369
transmission of house prices and stock prices. The results may be due to the low interest rate370
policy. From the first quarter of 1993 to the second quarter of 2010, the average interest rate was371
3.5%, and it has remained below 3% since the fourth quarter of 2010. Such low interest rates372
cannot affect the investment and consumption loan costs significantly, diminishing the monetary373
policy effect. Second, the capital sources of investment and consumption may be other374
non-banking channels. Lai [21] used the recursive VAR model to discuss the possible credit375
transmission channel of Taiwan’s monetary policy. The empirical results suggest that except for376
housing investment costs, the contractionary monetary policy did not affect the consumption of377
durable consumption goods, corporate equipment or machinery. It is thus inferred that378
businesses may have other channels of capital sources. Hence, we deduce that house prices and379
stock prices cannot become the transmission mechanism of monetary policy shocks because of380
low interest rates and capital channels.381

The variance decomposition further clarifies the relative importance of monetary policy382
shocks. As the variance decomposition in Table 5 suggests, the explanatory variation of383
monetary policy shock on house prices and stock prices is very low: the explanatory variance of384
house prices is approximately 3% because Taiwan’s market interest rate has been relatively low385
for a long time and loan costs are extremely low and have no significant impact on housing and386
stock investment. Therefore, the role of the stock and housing markets as the transmission387
mechanism of monetary policy cannot be proven.388

389
Table 5. Variance decomposition and contributions from monetary policy shocks390

Period GDPln CPIln HPln STOCKln
1 0.000 0.000 3.833 0.051
2 0.025 0.010 3.671 0.226
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3 0.068 0.041 3.488 0.336
4 0.105 0.093 3.344 0.386
5 0.125 0.160 3.247 0.400

12 0.144 0.403 3.114 0.395
24 0.175 0.450 3.118 0.460

391
5.3 The role of house price shocks392
Given the above discussion of the effect of a monetary policy shock on relevant variables, we393
turn to the response of variables to house price shocks. As shown in Figures 3(A) and 3(B), after394
a positive house price shock of 1 standard deviation (approximately 0.029 units), GDP and CPI395
will respond positively, which is consistent with the findings of Chirinko, de Haan, and Sterken396
[9], Elbourne [12] and the study expectations, despite the nonsignificant level. Figure 3(C)397
illustrates that the stock price responds significantly upon the house price hike, with the peak398
point at 0.05 units3 appearing in the third quarter after the shock and gradually disappearing399
after the fifth quarter. This finding confirms the obvious price spillovers between various types400
of assets (IMF [20]).401

Figure 3(D) illustrates that the interest rate responds negatively and insignificantly after402
the house price shock through the fourth quarter, at which time it displays a significant positive403
relation. Relevant literature shows that house prices have a positive effect on interest rates (see404
Elbourne [12]; Bjørnland and Jacobsen [4]). The above results are identical with the findings of405
Bjørnland and Jacobsen [4], which suggest that monetary policy simultaneously responds to406
house prices in Sweden and Britain. In Norway, the initial response is insignificant, but after407
two quarters, the interest rate increases by 10 basis points. The strength and timing of the408
response thereafter varies from one country to another, indicating that housing may play409
different roles in the monetary policy setting. Bjørnland and Jacobsen [4] point out that an410
unpredicted shock to house prices influences the interest rate at least within one year. The411
empirical results of this paper are identical to the results of Bjørnland and Jacobsen.412

413
414

(A) GDPln response to HPln (B) CPIln response to HPln415

416
417

(C) STOCKln response to HPln (D) RATE response to HPln418
419
420
421
422
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423
424
425
426
427
428
429

Figure 3. Responses to a house price shock430
431

The variance decomposition further clarifies the relative importance of house price shocks.432
The variance decomposition in Table 6 suggests that the house price shock explains433
approximately 12%-19% of the variance of stock price after two quarters and approximately434
6%-15% of the interest rate variation after four quarters. Over time, the explanatory variation of435
stock prices and interest rates gradually increases. The results suggest that the housing market436
plays a prominent role in the Taiwan monetary policy setting; however, the immediate response437
is small (and not significant, judging by Figure 3) and explains approximately 5%-6% of GDP438
and consumer commodity price variation after 12 periods. This result suggests the significance439
of house price shocks on stock prices and interest rates.440

441
Table 6. Variance decomposition and contributions from house price shocks442

Period GDPln CPIln STOCKln RATE
1 0.000 0.000 5.906 0.000
2 0.844 0.109 12.737 1.187
3 2.320 0.515 16.775 3.277
4 3.711 1.320 18.780 5.549
5 4.626 2.428 19.603 7.603

12 5.110 6.006 19.353 13.521
24 5.181 5.998 19.315 14.705

443
5.4 The role of stock price shocks444
Figure 4(A) illustrates that after a positive stock price shock of 1 standard deviation445
(approximately 0.1 unit), the GDP rises significantly and simultaneously with its peak at 0.004446
units,4 appearing four quarters after the stock price shock. The effect disappears after the fifth447
quarter. Figure 4(B) shows that the CPI reaches a significant level in the fifth quarter after the448
stock price shock and become insignificant after the ninth quarter. Figure 4(C) illustrates that449
the house price responds positively to a stock price increase, as expected, though at an450
insignificant level. Figure 4(D) illustrates that the interest rate rises with the stock prices and is451
significantly positive between the third and tenth quarters, with a peak of approximately 1.52452
unit appearing in the ninth quarter. The effect seems to be constant by point estimation; however,453
the effect becomes insignificant following the 12th quarter.454

455
456
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(A) GDPln response to STOCKln (B) CPIln response to STOCKln457

(C) HPln response to STOCKln (D) RATE response to STOCKln458

459
Figure 4. Responses to a stock price shock460

461
462

The variance decomposition in Table 7 suggests that the initial explanatory variance of463
stock price shocks to the GDP, consumer commodity prices, house prices, and interest rates is464
not high but becomes gradually stronger over time. The explanatory variance capability is465
ranked in order by interest rate, consumer commodity prices, GDP, and house prices, suggesting466
the stock price shock has a major effect on the interest rate, consumer commodity price index467
and GDP in the long run.468

469
Table 7. Variance decomposition and contributions from stock prices shocks470

Period GDPln CPIln HPln RATE
1 0.000 1.03E-30 1.78E-32 1.03E-30
2 2.717 1.806 1.102 1.806
3 6.761 5.639 2.677 5.639
4 10.141 10.110 3.871 10.110
5 12.114 14.227 4.469 14.227

12 12.809 25.100 4.822 25.100
24 12.937 26.644 4.885 26.644

471

6. CONCLUSIONS472
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This paper uses an SVAR model to discuss the effect of monetary policy shocks as well as the473
role of house price and stock price shocks.474

Regarding the effect of monetary policy shocks on asset prices, the contemporaneous475
effect on house prices is significant and positive, but the response gradually approaches zero.476
This effect may be due to higher house prices caused by the partial cost transfer to consumers477
by the construction companies in the case of rising loan costs. The contemporaneous effect of478
monetary policy on stock prices is negative, as expected, though insignificant. In the case of479
monetary contractions, investors may consider depositing money in the bank instead of480
investing in the stock market. Conversely, when the monetary policy is relaxed, investors may481
procure bank loans at lower cost to invest in the stock market, resulting in a negative482
relationship between monetary policy and stock prices.483

The empirical analysis of monetary policy shock cannot fully support the transmission role484
of house prices and stock prices. First, the interest rate may be too low: during the study period485
of the first quarter of 1993 to the second quarter of 2010, the average interest rate was 3.5%, and486
it has been lower than 3% since the fourth quarter of 2010. Such low interest rates have no487
significant impact on investment and consumption loan costs, making the monetary policy488
effects inconspicuous. Second, the capital sources of investment and consumption may be489
channels other than the banking system, making the interest rate unable to fully affect490
investment and consumption decision-making. Third, the average weighted lending rate of the491
Central Bank is used as a proxy variable for the monetary policy, but this rate is not fully492
manipulated by the monetary policy makers.493

Upon the positive house price shock, the response of the interest rate was not significantly494
positive until the fourth quarter. In other words, house prices will not affect the monetary policy495
contemporaneously. Upon the positive stock price shocks, the interest rate immediately rises496
and reaches a significant level from the third to the tenth quarter after the shock, suggesting that497
house and stock price shocks do not affect the monetary policy until the third or fourth quarter.498
This result illustrates that real assets (houses) or financial assets (stocks) will not have499
significant effects on monetary policy in the short term.500

A house price shock can result in a simultaneous and significant response of stock prices,501
and the response will not disappear until the fifth quarter. Upon positive stock price shocks,502
house prices will respond positively at an insignificant level. The GDP will significantly rise503
immediately after the positive stock price shock, and the effect will not disappear until the fifth504
quarter. The CPI response will be significant between the fifth and ninth quarters after the stock505
price shock.506

We conclude that if asset price shocks were practically absent or had no effect on the507
economy, then inclusion of asset prices in the SVAR model would be unnecessary. The508
significance of asset price shocks on macro variables and the sizeable contribution to interest509
rate variance demonstrate that housing market developments have systematic implications for510
monetary policy.511

This paper mainly discusses the interactive effect of monetary policy and assets. However,512
in a small open economy such as Taiwan, the interaction between foreign exchange rates and513
monetary policy may be significant, as suggested in the literature (e.g., Faust and Rogers [13];514
Bjørnland [7]; Bjørnland and Halvorsen [5]). Foreign exchange rates or international crude oil515
prices may be added as foreign economic variables in subsequent studies. As mainland China,516
the United States and Taiwan are closely related in terms of economy, the data of mainland517
China and the United States may be added to the model in subsequent studies to discuss the518
interactions of monetary policy, the macro economy and asset prices in these countries. In this519
paper, the average weighted lending rate is used as a proxy variable for the monetary policy;520
however, the average weighted lending rate published by the central bank is not fully521
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determined by the monetary policy. Hence, monetary supply or unborrowed reserves may be522
taken into consideration as proxy variables for the monetary policy.523

524

NOTES525
1. The Tobin Q theory mainly illustrates that fluctuation in asset prices will affect the526

proportion of the corporate market value of all investment capital and thereby affect527
business investment. Girouard and Blondal [14] pointed out that if the Tobin Q value is528
larger than 1, it is profitable to build new houses because the new house price exceeds the529
house construction cost; on the contrary, if the Tobin Q ratio is smaller than 1, then530
building new houses is not profitable, and construction investment will decline.531

2. According to the VAR model lag periods selection rules, as shown in the table, the selection532
of two rules leaves two lag periods. Hence, we use a VAR model with two lag periods. The533
research findings suggest that the difference between VAR models with two lag periods534
versus one lag period is not great.535

3. Elasticity = 724.1029.005.0  .536
4. Elasticity 04.01.0004.0  .537

538

539

REFERENCE540

1. Bernanke BS, Blinder AS. The federal funds rate and the channels of monetary541
transmission. American Economic Review. 1992; 82(4): 901–921.542

543
2. Bernanke BS, Kuttner KN. What explains the stock market’s reaction to federal reserve544

policy? Journal of Finance. 2005; 60(3): 1221–1257.545
546

3. Bjørnland HC, Jacobsen DH. The role of house prices in the monetary policy transmission547
mechanism in the U.S. Norges Bank Working Paper. 2008.548

549
4. Bjørnland HC, Jacobsen DH. The role of house prices in the monetary policy transmission550

mechanism in small open economies. Journal of Financial Stability. 2010; 6(4):218-229.551
552

5. Bjørnland HC, Halvorsen JI. How does monetary policy respond to exchange rate553
movements? Norges Bank Working Paper; 2008.554

555
6. Bjørnland HC, Leitemo K. Identifying the interdependence between US monetary policy556

and the stock market. Journal of Monetary Economics.2009; 56(2):275–282.557



UNDER PEER REVIEW

17

558
7. Bjørnland HC. Monetary policy and exchange rate overshooting: Dornbusch was right559

after all. Journal of International Economics.2009; 79(1):64–77.560
561

8. Case K E, Quigley JM, Shiller RJ. Comparing wealth effects: The stock market versus the562
housing market, Advances in Macroeconomics, 2005; 5(1):1-34.563

564
9. Chirinko RS, de Haan L, Sterken E. Asset price shocks, real expenditures, and financial565

structure: A multi-country analysis. De Nederlandsche Bank Working Paper. 2004; 14.566
567

10. Chowdhury I, Hoffmann M, Schabert A. Inflation dynamics and the cost channel of568
monetary transmission. European Economic Review. 2006; 50(4):995–1016.569

570
11. Elbourne A, de Haan J. Financial structure and monetary policy transmission in transition571

countries. Journal of Comparative Economics. 2006; 34(1): 1-23.572
573

12. Elbourne A. The UK housing market and the monetary policy transmission mechanism:574
An SVAR approach. Journal of Housing Economics. 2007; 17(1): 65-87.575

576
13. Faust J, Rogers JH. Monetary policy’s role in exchange rate behaviour. Journal of577

Monetary Economics. 2003;50(7): 1403–1424.578
579

14. Girouard N, Blondal S. House prices and economic activity. OECD Economics580
Department Working Papers. 2001; 279.581

582
15. Giuliodori M. The role of house prices in the monetary transmission mechanism across583

European countries. Scottish Journal of Political Economy. 2005; 52(4): 519–543.584
585

16. Goodhart C, Hofmann B. Asset prices, financial conditions, and the transmission of586
monetary policy. Paper presented at conference on Asset Prices, Exchange Rates, and587
Monetary Policy. Stanford University.2001. March.588

589
17. Goux JF, Cordahi C. The international transmission of monetary shocks in a dollarized590

economy: The case of USA and Lebanon. Panoeconomicus. 2007; 54:303-324.591
592

18. Hong Kong Monetary Authority. The housing market channel of the monetary593
transmission mechanism in Hong Kong. Bank for International Settlements. 2008;594



UNDER PEER REVIEW

18

35:221-233.595
596

19. Iacoviello M, Minetti R. The credit channel of monetary policy: Evidence from the597
housing market. Journal of Macroeconomics. 2008; 30(1): 69-96.598

599
20. International Monetary Fund, Lessons from asset price fluctuations for monetary policy.600

World Economic Outlook. 2009: October.601
602

21. Lai HZ. Discussion on credit transmission mechanism channels of Taiwan’s monetary603
policy. Taiwan Economics Inquiry.2002; 38:57-95.604

605
22. Monetary Policy Committee. Minutes and Press Notices, Bank of England; 2004.606

607
23. Ravenna F, Walsh CE. Optimal monetary policy with the cost channel. Journal of608

Monetary Economics. 2006; 53(2):199–216.609
610

24. Rigobon R. Sack B. The impact of monetary policy on asset prices. Journal of Monetary611
Economics. 2004; 51(8):1553–75.612

613
25. Rotemberg JJ, Woodford M. An optimization-based econometric framework for the614

evaluation of monetary policy. NBER Macroeconomics Annual. 1997; 12: 297–346.615
616

26. Sims CA, Zha T. Does monetary policy generate recessions? Macroeconomic617
Dynamics.2006; 10(2):231–272.618

619
27. Sims CA. The role of models and probabilities in the monetary policy process. Brookings620

Papers on Economic Activity.2002; 33:1–62.621
622

28. Svensson L. Inflation forecast targeting: Implementing and monitoring inflation targets.623
European Economic Review.1997; 41(6): 1111–46.624

625
29. Zettelmeyer J. The impact of monetary policy on the exchange rate: Evidence from three626

small open economies. Journal of Monetary Economics.2004; 51(3): 635–52.627
628


