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Data Construction and News Terms Estimation 

VAR State Variables 

The selection of the VAR state variables is the key of our news estimation. In this 

paper, we mainly follow the variables chosen by Campbell and Vuolteenaho (2004). 

They include the excess market return, the year-to-year growth rate of money supply, 

the smoothed price-earnings ratio, and the value spread between the growth and 

values stocks. We choose monthly data from June 1985 to December 2005. All 

original data we use here all come from the Taiwan Economic Journal (TEJ) database. 

 

First, the excess market return (ER) is defined as the difference between the monthly 

log return on Taiwan Stock Exchange Capitalization Weighted Stock Index (TAIEX) 

and the risk-free rate. The risk-free rate data throughout this paper is the 3-month 

period time deposit interest rate on NT dollars deposit quested by the First 

Commercial Bank.  

 

Second, the money supply is the year-to-year monthly monetary aggregate growth 

rate (M1B) calculated by the Central Bank of Taiwan. Here, we use the money supply 

data instead of term yield spread in Campbell and Vuolteenaho (2004) because of the 

immature treasury market in Taiwan in which we cannot locate appropriate variables 

to represent the market yield spread. Instead, we think that the condition of money 

supply can fairly reflect the yield term spread which is mainly driven by the 

short-term yield. A lower short-term interest rate often implies a higher level of 

money supply in the market; so higher M1B growth rates often come with higher 

yield spreads. Hence, we treat our M1B variable as the proxy variable of the yield 

spread. 
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Third, the smoothed price-earning ratio (PE) is constructed from the TAIEX 

price-earning ratio provided by TEJ. We follow the suggestion of Campbell and 

Vuolteenaho (2004) to use the multi-period PE ratio because we want to avoid 

temporary spike. Our smoothed price-earning ratio is computed as the market value of 

TAIEX divided by a thirty-six-month moving average of aggregate Net 

Income-Exclude Disposal of all companies listed in TAIEX. Because of the lack of 

total monthly market Net Income-Exclude Disposal data in TEJ, we obtain this data 

through some translation. We calculate estimated monthly market Net 

Income-Exclude Disposal from original TAIEX price-earning ratio multiplied TAIEX 

overall market value, then, we compute an average monthly Net Income-Exclude 

Disposal backward 36 months. The ratio is log transformed. PE ratio is an indicator of 

stock price related with its earning. 

 

Fourth, the value spread (VS) of TAIEX is the difference of log market-to-book ratio 

between the growth stocks portfolio and the value stocks portfolio in TAIEX. The 

portfolios, which are constructed at the end of each June, are classified into three 

groups according to the market-to-book ratio of individual stocks. The 

market-to-book ratio breakpoints are the 30th and 70th TAIXE percentiles. The stocks 

with market-to-book ratios lower than the 30th TAIXE percentiles are treated as value 

stocks and the stocks with market-to-book ratios higher than the 70th TAIXE 

percentiles are growth stocks. We use the whole market value spread instead of 

small-stock value spread used in Campbell and Vuolteenaho (2004) because there are 

too fewer stocks in some portfolios constructed as the same method as Campbell and 

Vuolteenaho (2004). Our method for value spread calculation here is closed to the 

suggestion of Cohen, Polk, and Vuolteenaho (2003). When there is a change of the 
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future expected market return, the stocks with higher market-to-book ratios, which are 

classified as growth stock, are more sensitive to the change of future expected return 

and external financial conditions. 

 

Figure (1) shows the time-series plot of the state variables from 1985:06-2005:12. It is 

obvious that the excess market return has high volatility in late 80s and follows with 

extremely high M1B and PE because of the stock market bubble during that period. In 

addition, the value spread seems to increase sharply around the millennium because 

the IT bubble booms stock prices of technology industries, almost all of which are 

growth stocks.  

 

Table (1) presents the descriptive statistics of state variables. The mean monthly 

return of TAIEX is almost equal to zero with a relative larger coefficient of variation 

than the others variables. The negative correlation between M1B and VS is different 

from the inference of the positive correlation between the yield spread and the value 

spread in Campbell and Vuolteenaho (2004). We think that it is because value stocks, 

especially traditional industries, benefit much with the increase of money supply. 

Higher money supply and market PE ratio come with higher market return, but, 

irrational higher PE ratio also causes a lower market return of next period. The most 

important feature from the statistics is the high degree of persistence of our state 

variables excluding excess market return. All state variables excluding ER have 

extremely high first-order autocorrelation which larger than 0.9. 

 

VAR estimates and News Terms 

Table (2) reports the result of parameters estimation for our VAR model. We both 

report the results by OLS estimation and Bootstrap estimation. The first two rows of 
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each state variable are the OLS estimated parameters and standard errors. The last two 

rows of each variable are the Bootstrap estimated parameters and standard errors. 

 

In the first row of excess return equation, we can see that only M1B and PE have 

predictive ability for the excess market return. Money supply has a positive relation 

with the stock market as we expected. The coefficient of M1B for excess return 

prediction is 0.175. The bear market often comes after extremely high price-earning 

ratio in comparison to its historical levels. So the coefficient of lagged PE for ER is 

-0.068 which has statistic significance. Although the degree of fitness of regression is 

low, 2R  around 7% is still a reasonable number for monthly data. The predicted 

direction of each return forecasting variable is the same as found in Campbell and 

Vuolteenaho (2004). The equation of M1B is approximately an AR (1) process, but 

the lagged PE ratio seems to also have some predictive ability for M1B. The PE also 

has high persistence and relates to lagged M1B. The VS is only highly correlated with 

its own lag. 

 

Our estimated parameters seem to be robust because there is not significant difference 

between the OLS result and the Bootstrap result, so we adopt the coefficients of OLS 

in the remainder of the paper. We will discuss the robust checks about our results later.  

 

The lower section of Table (2) is the correlation matrix of four VAR innovations. The 

diagonal are standard deviations of four innovations. The correlation between ER and 

PE is 0.985 which is an extremely high number. It is because short-term PE ratio is 

driven by stock price which determines stock return simultaneously. M1B also moves 

with ER at a modest level. Their correlation is 0.166. VS still has negligible relation 

with the other variables. 
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Table (3) reports the correlations between each VAR state variable innovation and our 

estimated news terms. The right section of Table (3) also reports the weight of each 

innovation for the estimated news terms. As the same with Table (2), we also report 

the Bootstrap results which are at italic type. The lower left section is the correlation 

and standard deviation of cash-flow-news and discount-rate-news.  

 

Similar to the result of Campbell (1991) and Campbell and Vuolteenaho (2004), the 

discount-rate news dominate the volatility of market return. The standard deviation of 

discount-rate news is about 0.13, higher than the standard deviation of cash-flow news 

which is just 0.050. In addition, these two news terms are highly correlated to each 

other with a 0.522 correlation coefficient. 

 

Most of correlation results between innovations and news terms are also consistent 

with the predicted direction in Campbell and Vuolteenaho (2004) excluding the 

correlation between excess return innovation and cash-flow news, which is a slightly 

negative coefficient -0.165. Innovations to ER and PE have highly negative 

correlation about -0.927 with discount-rate news which imply mean reversion in stock 

price as the suggestion that of Campbell and Vuolteenaho (2004). Innovation of M1B 

has significantly positive correlation with cash-flow news, which is 0.440, but almost 

uncorrelated to discount-rate news. Innovation of VS has negative correlation with 

both cash-flow news and discount-rate news which the coefficients are -0.759 and 

-0.361. 

 

λ'1'1 ee +  and λ'1e  shown in Eq. (13) and Eq. (14) are the weighted functions that 

capture the weight of each innovation to determine our estimated discount-rate news. 
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The greater the absolute value of a variable’s coefficient in return prediction equation, 

the greater the weight the variable receives in the discount-rate news. The more 

persistent variable also receives greater weight. The absolute coefficient values of 

M1B and PE in return prediction equation are higher than the other two variables and 

they are also very persistent. Therefore, the innovations of M1B and PE have greater 

weights in the composition of discount-rate news. Specifically, the former is positive, 

which is 0.770, but the later is negative, which is -1.132. The innovation of VS has a 

modest weight for news composition which is about -0.378 because high persistence. 

In contrast, the innovation of ER has significant influence on the composition of 

cash-flow news but almost is negligible for composition of discount-rate news. It is 

worth noticing again that cash-flow news is the residual of unexpected return and 

discount-rate news during the process of return decomposition. 

 

Here, we set 12195.0=ρ  throughout our paper. We believed this is a reasonable level 

for long-term conservative investors. Figure (2) shows the evolution of our two 

estimated news terms and the excess return innovation. The high volatility of ER 

innovation among late 80s also reflects in these two news term. But the most 

interesting feature is the high volatility of two news terms after late 90s with common 

fluctuation of market excess return. The correlation coefficient of these two news 

terms is about 0.522 which is at a higher level against the finding in Campbell (1991) 

and Campbell and Vuolteenaho (2004). 

 


