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Abstract 

This paper explored whether the Japanese stock market regime changed after the inauguration 
of the new Abe cabinet in Japan. Our application of Markov switching models to the Japanese 
stock price index returns and examinations of the price spreads in terms of the Japanese stock 
price indices derive the following evidence. First, (1) after the Abe cabinet started, regime of 
the Japanese stock markets changed. Second, (2) the regimes as to the JASDAQ Index and 
Tokyo Stock Exchange (TSE) Mothers Index more strongly and earlier changed than that of 
TOPIX. Third, (3) in our full sample period from January 4, 2011 to March 20, 2014, average 
positive price spreads over TOPIX were observed as to the JASDAQ, TSE Mothers, TOPIX 
Small, and TSE Second Section Index. 
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1. Introduction 

On December 26, 2012, the new Abe cabinet was inaugurated in Japan. Did the Japanese 
stock market regimes changed after the inauguration of the new cabinet? In order to answer 
this question by the actual data, we analyze several Japanese stock market indices by using 
Markov switching models (e.g. Hamilton; 1989). Inquiring into the existing literature, many 
studies applied Markov switching models to economic or financial market data; however, 
because the Abe cabinet was inaugurated in December 2012, we check and review them by 
particularly focusing on recent papers that applied Markov switching models as below. 

Terra and Valladares (2010) examined episodes as to the appreciations and depreciations of 
real exchange rates for 85 countries from 1960 to 1998. They used the two-regime Markov 
switching model in order to characterize real exchange rate misalignment series. Pardo et al. 
(2011) compared a deterministic model and a Markov switching model to investigate the 
behavior of the US economy and the Federal Reserve from 1960 to 2008. Pataracchia (2011) 
suggested a method to derive the spectral density function of Markov switching ARMA 
models and applied their method to the data of US economy. Tamgac (2011) investigated the 
role of fundamentals and expectations in the crisis episodes of Turkey. Analyzing the period 
from 1994 to 2001 by using a Markov switching framework, the study concluded that, for the 
Turkish currency crisis, not only the economic fundamentals but also the shifts in the 
devaluation expectations of agents had played a significant role. 

Further, Guidolin and Hyde (2012) considered strategic asset allocation problems by 
comparing vector autoregression (VAR) approaches, which are standard in the field, and a 
Markov switching approach with bull and bear regimes. They concluded that most VAR 
approaches cannot approximate Markov switching asset allocation. Taamouti (2012) also 
considered the asset allocation problems applying a Markov switching framework to the 
monthly data of S&P composite index, 10-year government bond, and three-month Treasury 
bill from January 1958 to December 2006.  

Moreover, Chen (2013) analyzed the regime switching properties of the US current account 
deficits. They suggested that, when the empirical sample ends in the fourth quarter of 2008, 
the estimates from the Markov switching unit root regression obtained a reasonable two-state 
classification; however, when the sample is extended to the first quarter of 2009 or beyond, 
then the estimates from the above regression derived quite unreasonable results. Pan and Li 
(2013) proposed a Bayesian unit root testing approach for Markov switching stochastic 
volatility (MSSV) models and applied the developed approach to the S&P 500 daily return 
data. As to the Japanese stock markets, Tsuji (2007) explored macroeconomic factors priced 
in the Japanese equity markets; however, this study did not use Markov switching models. 
Further, Tsuji (2012) analyzed the residual stock return premia derived from asset pricing 
models by using the two-regime Markov switching models; however, the focus of this study 
was not on the regime shifts after the new cabinet inauguration in Japan in December 2012.  

As above, in the recent preceding studies, although Markov switching models were applied in 
various contexts, we cannot find the international academic study that examined the regime 
switching situation of the Japanese stock markets after the inauguration of the new Abe 
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cabinet in Japan. Based on our above research motivation and the states of existing literature, 
this paper explores whether the Japanese stock market regimes changed after the inauguration 
of the new Abe cabinet in Japan. Our application of Markov switching models to the Japanese 
stock price index returns and examinations of the adjusted price spreads of the Japanese stock 
price indices clarify the following evidence. First, (1) after the Abe cabinet started, regime of 
the Japanese stock markets changed. Second, (2) the regimes as to the JASDAQ Index and 
Tokyo Stock Exchange (TSE) Mothers Index more strongly and earlier changed than that of 
TOPIX. Third, (3) in our full sample period from January 4, 2011 to March 20, 2014, average 
positive excess price spreads over TOPIX were observed as to the JASDAQ, TSE Mothers, 
TOPIX Small, and TSE Second Section Index. The rest of the paper is organized as follows. 
Section 2 explains our data, Section 3 describes our models, Section 4 documents our 
empirical results, and Section 5 presents our conclusion. 

2. Data 

This section explains our data analyzed in this paper. All data are provided by the QUICK 
Corp. In addition, our full sample period spans January 4, 2011 to March 20, 2014. In our 
analyses, we first use seven stock index return variables as follows: DLTOPIX denotes the 
first log difference of the daily closing price of TOPIX. This variable is computed as the 
percentage log return by multiplying 100. In this study, we use the percentage log return for 
all variables as to the Japanese stock markets. Similarly, DLJAS represents the percentage log 
return calculated from the daily closing price of the JASDAQ Index; DLMO denotes the 
percentage log return of the TSE Mothers Index; DLCORE is that of the TOPIX Core30 
Index; DLLARGE means that of the TOPIX Large70 Index; DLSMALL indicates that of the 
TOPIX Small Index; DLSEC denotes that of the TSE Second Section Index. 

Further, we also use six variables of the adjusted stock index price spreads. In order to 
compute the price spreads, we first adjust the values of six indices and TOPIX so that their 
values become 100 on January 4, 2011, and then compute the six price spreads as follows: 
JASSP denotes the difference of the adjusted JASDAX Index value minus adjusted TOPIX 
value; MOSP is the difference of the adjusted TSE Mothers Index value minus adjusted 
TOPIX value; CORESP indicates the difference of the adjusted TOPIX Core30 Index value 
minus adjusted TOPIX value; LARGESP means the difference of the adjusted TOPIX 
Large70 Index value minus adjusted TOPIX value; SMALLSP represents the difference of 
the adjusted TOPIX Small Index value minus adjusted TOPIX value; SECSP denotes the 
difference of the adjusted TSE Second Section Index value minus adjusted TOPIX value. 

Figure 1 displays the daily time-series evolution of the adjusted values of six stock price 
indices with the adjusted values of TOPIX. More concretely, Panel A displays the adjusted 
JASDAX Index values with the adjusted TOPIX values; Panel B shows the adjusted TSE 
Mothers Index values and the adjusted TOPIX values; Panel C exhibits the adjusted values of 
the TOPIX Core30 Index and those of TOPIX; Panel D indicates the adjusted values of 
TOPIX Large70 Index and those of TOPIX; Panel E shows the adjusted values of TOPIX 
Small Index values and those of TOPIX; Panel F displays the adjusted values of TSE Second 
Section Index and those of TOPIX. 
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Figure 1. Dynamics of the adjusted values of the Japanese stock price indices: time-series 
comparison with TOPIX for the period from January 4, 2011 to March 20, 2014 
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Table 1. Summary statistics for the daily log return and the adjusted price spreads: 
Descriptive statistics for the period from January 4, 2011 to March 20, 2014 

Panel A. Statistics for the percentage log return 

 DLTOPIX DLJAS DLMO DLCORE 

Mean 

Median 

Mean (annualized) 

Std. Dev. 

Skewness 

Kurtosis 

Obs. 

0.0308 

0.0524 

7.7497 

1.3558 

−0.8336 

6.4025 

790 

0.0752 

0.1236 

18.9590 

1.1748 

−1.8082 

14.8694 

790 

0.0705 

0.2328 

17.7646 

2.5433 

−1.2925 

8.6279 

790 

0.0252 

−0.0293 

6.3468 

1.4061 

−0.4527 

3.2953 

790 

 DLLARGE DLSMALL DLSEC 

Mean 

Median 

Mean (annualized) 

Std. Dev. 

Skewness 

Kurtosis 

Obs. 

0.0238 

0.0622 

6.0031 

1.4419 

−0.6814 

5.0797 

790 

0.0470 

0.1172 

11.8379 

1.3778 

−1.6988 

16.5781 

790 

0.0582 

0.1122 

14.6754 

1.0042 

−3.1158 

38.5562 

790 

Panel B. Statistics for the price spreads over the TOPIX 

 JASSP MOSP CORESP 

Mean 

Median 

Std. Dev. 

Skewness 

Kurtosis 

Obs. 

22.2522 

14.4484 

18.2321 

0.7624 

−0.8943 

790 

20.5573 

10.1609 

26.4318 

1.0639 

−0.0072 

790 

−3.5963 

−3.7703 

1.7213 

0.8182 

0.9072 

790 

 LARGESP SMALLSP SECSP 

Mean 

Median 

Std. Dev. 

Skewness 

Kurtosis 

Obs. 

−3.9930 

−3.8886 

3.1385 

−0.0543 

−1.3578 

790 

11.1197 

12.2074 

4.5990 

−1.0035 

0.3007 

790 

16.1322 

17.1168 

6.1488 

−0.1506 

0.7422 

790 

Notes. This table exhibits the descriptive statistics of the variables used in this paper for the period 

from January 4, 2011 to March 20, 2014. In the table, Std. Dev. denotes the standard deviation values 

and Obs. denotes the number of the observations in our analyzing sample period. 
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Table 1 exhibits the descriptive statistics for our seven log index returns and six adjusted 
index price spreads over TOPIX. Interestingly, this table indicates that JASSP, MOSP, 
SMALLSP, and SECSP demonstrate the positive price spreads over TOPIX in our full sample 
period; on the other hand, CORESP and LARGESP exhibit the negative price spreads over 
TOPIX in the same period. 

3. Models 

In order to examine whether the regime of stock return changed after the inauguration of the 
new cabinet in Japan, we estimate several two-regime Markov switching models. More 
specifically, for the daily log return of TOPIX, the model is as follows: 

( ) ( ) ,t TOPIX TOPIX tDLTOPIX k k                           (1) 

where t  follows the independent and identically distributed (iid) standard normal 
distribution. In addition, ( )TOPIX k  denotes the constant term governed by regime k, and 

( )TOPIX k  means the volatility of DLTOPIX in regime k (k=1 or 2). 

Further, for the daily log return of JASDAQ Index, the model is as follows: 

( ) ( ) ,t JASDAQ JASDAQ tDLJAS k k                           (2) 

where t  follows the iid standard normal distribution; ( )JASDAQ k  denotes the constant term 
in regime k, and ( )JASDAQ k  denotes the volatility of DLJAS in regime k (k=1 or 2). 

Moreover, for the daily log return of the TSE Mothers Index, the model is as follows: 

( ) ( ) ,t MOTHERS MOTHERS tDLMO k k                          (3) 

where t  follows the iid standard normal distribution; ( )MOTHERS k  is the constant term in 
regime k, and ( )MOTHERS k  denotes the volatility of DLMO in regime k (k=1 or 2). 

4. Empirical Results 

In this section, we document our empirical results. We also display the time-series of 
DLTOPIX, DLJAS, and DLMO in Panels A, B, and C in Figure 2, respectively. Hence in this 
figure, we can view the time-series characteristics of the three variables, to which the above 
models are applied. Further, the estimation results of our three models are shown in Table 2, 
and the probabilities that these variables are in regime 1 or 2 are exhibited in Figure 3. 

Explaining the results in short, Table 2 indicates that for all three variables, DLTOPIX, 
DLJAS, and DLMO, the coefficients of volatilities are higher in regime 2 than in regime 1. 
Further, constant terms are statistically significant with positive signs in regime 1 for all three 
models whilst in regime 2, constant terms are negative for all three models although they are 
not statistically significant.
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Table 2. Estimation results of the two-regime Markov switching models: the results for the 
period from January 4, 2011 to March 20, 2014 
Panel A. DLTOPIX 

Variable Coeff. SE p-value 

Regime 1 

Const. 

ln(σTOPIX(1)) 

0.0772* 

0.0944*** 

0.0424 

0.0302 

0.0687 

0.0017 

Regime 2 

Const. 

ln(σTOPIX(2)) 

−0.5387 

1.1086*** 

0.4520 

0.1128 

0.2334 

0.0000 

Model statistics    

LL −1284.409 AIC 3.2669 

Panel B. DLJAS 

Variable Coeff. SE p-value 

Regime 1 

Const. 

ln(σJASDAQ(1)) 

0.1235*** 

−0.3796*** 

0.0304 

0.0454 

0.0000 

0.0000 

Regime 2 

Const. 

ln(σJASDAQ(2)) 

−0.1628 

0.8791*** 

0.2012 

0.0826 

0.4184 

0.0000 

Model statistics    

LL −1068.670 AIC 2.7207 

Panel C. DLMO 

Variable Coeff. SE p-value 

Regime 1 

Const. 

ln(σMOTHERS(1)) 

0.2272*** 

0.2400*** 

0.0633 

0.0481 

0.0003 

0.0000 

Regime 2 

Const. 

ln(σMOTHERS(2)) 

−0.2120 

1.3563*** 

0.2216 

0.0558 

0.3387 

0.0000 

Model statistics    

LL −1695.666 AIC 4.3080 

Notes. This table exhibits the estimation results of the two-regime Markov switching models which 

are applied to the percentage log return of TOPIX, the percentage log return of JASDAQ Index, and 

the percentage log return of TSE Mothers Index. The results are those for the period from January 4, 

2011 to March 20, 2014. In the table, Const. denotes constant terms, Coeff. denotes the coefficient of 

variable, SE indicates the standard error, LL represents the log likelihood values, and AIC denotes the 

Akaike information criterion. Further, ***, **, and * denote the statistical significance at the 1, 5, and 

10% levels, respectively. 
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Panel C. Log return of TSE Mothers 
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Figure 2. Dynamics of the percentage log return of the Japanese stock indices: time-series 
evolution for the period from January 4, 2011 to March 20, 2014 
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Panel A. Log return of TOPIX 
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Panel B. Log return of JASDAQ 
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Panel C. Log return of TSE Mothers 
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Figure 3. Two regime probabilities derived from Markov switching models: time-series 
evolution for the period from January 4, 2011 to March 20, 2014 
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The tendency in terms of the levels and volatilities for all variables also can be seen 
graphically in Figure 2; the levels of three variables are slightly negative in average after 
around May 2013 for DLTOPIX, after around April 2013 for DLJAS, and after around 
January 2013 for DLMO. Figure 2 also graphically inform us that the volatilities of three 
variables are relatively higher in average after around May 2013 for DLTOPIX, after around 
April 2013 for DLJAS, and after around January 2013 for DLMO. Moreover, Figure 3 also 
suggests that DLJAS stays longer and earlier in higher volatility state, regime 2 than 
DLTOPIX, and this figure further indicates that DLMO stays in regime 2 with higher 
probabilities than DLJAS.  

Based on the results derived from the estimations of our two-regime Markov switching 
models, we thus can interpret that the Japanese stock market regime changed to the higher 
volatility regime after the inauguration of the new Abe cabinet in Japan. 

5. Conclusions 

This paper explored whether the Japanese stock market regime changed after the inauguration 
of the new cabinet in Japan in December 2012. Our application of Markov switching models 
to the Japanese stock price index returns and examinations of the price spreads of the 
Japanese stock price indices revealed the following evidence. First, (1) after the new Abe 
cabinet started, regime of the Japanese stock markets changed. Second, (2) the regimes of the 
JASDAQ Index and TSE Mothers Index more strongly and sooner changed than that of 
TOPIX. Third, (3) in our full sample period from January 4, 2011 to March 20, 2014, average 
positive stock price spreads were observed with regard to the JASDAQ, TSE Mothers, 
TOPIX Small, and TSE Second Section Index. 

It is not certain that the above favorable stock market trends, in particular, after the new Abe 
cabinet started continue more in the future; however, it is a fact that, after the inauguration of 
the new cabinet, the expectation change for the future economy push the Japanese stock 
market prices up. Hence we should carefully watch not only the trends of the Japanese stock 
markets and economy but also the monetary policies of Bank of Japan and future policies of 
the Japanese government. 
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