Liquidity and Stock Size Premia in Japanese Regional Financial Markets:  An Industry Level Analysis

Abstract

Equity markets are increasingly being seen as having a important role within the financial architecture focussed towards the financing of Small and Medium Enterprises (SME) firms that dominate regional economies.  The high costs involved with lending small amounts to smaller firms in the presence of asymmetric information and the lack of economies to scale substantially reduce the competitiveness of the banking system in issuing cost effective relationship-based finance.  Consequently well designed development and alternative investment boards with effective regulation and enforcement of disclosure rules can substantially reduce the high costs normally associated with stock exchange financing options.  The Japanese regional exchanges have been able to reap significant economies of scale in achieving horizontal integration of their operations with a common clearing, settlements and payment systems largely through having a shared stable macroeconomic environment.  While this enables their ability to compete with the lethargic regional banking sector it also facilitates the study of the informational premiums arising from the asymmetric information of focussing on SME financing.  This paper estimates the costs of equity across major industry sectors in the three Japanese regional stock exchanges of Nagoya, Fukuoka and Sapporo as well as the very different internationally-focussed markets of Tokyo and Osaka.  The Fama and French (1993) three-factor model Capital Asset Pricing Model is augmented to take account of company size and illiquidity factors that are prominent in regional markets.  Results show that premia associated with size are dominant in valuation and cost of equity estimates for the international exchanges of Tokyo and Osaka while liquidity is the dominant factor in the three regional markets.  Costs of equity are very low in Tokyo and much higher in Osaka, reflecting the limited role of the equity market in the latter in contrast to its specialization in other financial products.  Costs of equity are substantially higher in all three regional exchanges reflecting a high informational or liquidity premium.
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1.
Introduction

Organised equity markets are increasingly being seen as important parts of the financial architecture available to a national and regional level in order to facilitate investment and ensure transparency and high levels of governance.  The prominent role of Small and Medium Enterprises (SME) in business environments globally, such as their accounting for 99.70% of enterprises in Japan in 2001 (Choe, 2007) and their cumulative employment of approximately half of the US and two-thirds of the EU workforce (Takats, 2004), underline the importance of these smaller firms on regional and national economies.  Well designed regional equity markets can offer a viable alternative to the local relationship-based banking system where the common argument that relationship based finance mitigates asymmetric information is weakened by the lack of economies in scale banks experience in lending to smaller amounts to smaller firms.  Consequently the banking system is not necessarily the most attractive source of potential finance owing to its inability to offset the additional costs of loan surveillance and monitoring by the size of the loans (Choe, 2007).  An additional problem in offsetting costs arises from the Japanese governments loan guarantee scheme where the costs of asymmetric information are effectively borne by regional banks thus further reducing the effectiveness of the local banking system as a cost effective provider of business finance to the local economy (Choe, 2007).  An immediate consequence of these issues is that all regional exchanges in Japan have well established development or alternative investment markets with a range of products designed to competitively meet the financing needs of the local political economy.  However the costs of asymmetric information involved in the financing of SME firms are one of the major causes of uncertainty and illiquidity and as such the local regional markets are likely to exhibit substantial risk premia thereby pushing up the cost of equity for listed local firms and deterring their having a greater role in the local political economy.
This paper estimates the cost of equity across major industries within the three smaller regional Japanese markets of Sapporo, Fukuoka and Nagoya as well as Osaka and Tokyo.  While the latter two markets are also major international financial markets the former play a very significant role in Japan’s distinctive regional political economy.  The core focus of this paper in assessing the viability of stock exchange financing at a regional level are equally relevant on a wider world-wide basis where smaller regional exchanges also exist in countries such as US (Upson and Jessop (1970); Peterson and Sirri (2003)), Canada (Walter and Williamson (1960); Arnold et al (1999)) and the UK (Killick and Thomas (1970); Hearn (2010)).  The Japanese exchanges have also been subject to considerable transformation during the millennium with the integration of clearing, settlements and payment systems, harmonisation of trading hours and regulatory environment further boosting their competitive role in providing cost effective finance to the local economy through having maximised economies of scale in their operations.

The paper proceeds as follows. Section 2 describes the institutional characteristics of these markets, the source of the data and the construction of the illiquidity series. Section 3 provides a brief review of the literature on the Capital Asset Pricing Model (CAPM) and, in particular, introduces the three-factor model of Fama and French (1993). Section 4 outlines the model to be estimated, which is based upon the Fama and French (1993) model, but augmented with an illiquidity measure proposed by Liu (2006). Section 5 discusses the construction of the data series to be used in the estimated model, presents the descriptive statistics, and explains the estimation methodology. The results are in Section 6, including those for the grouped data and the individual markets. The final section concludes, and offers some policy recommendations.
2.
Japanese regional markets characteristics
2.1
Tokyo

The modern Tokyo stock exchange (TSE) traces it’s origins to a much older Tokyo Stock Exchange Company Ltd that was established in 1878.  This became the centre of the wartime Japan Securities Exchange (日本証券取引所, Nippon Shōken Torihikisho), itself established in 1943 through the merging of the then eleven regional Japanese stock exchanges.  This was dissolved in 1947 with the current TSE being created in 1949 (TSE website, 2009).  Open outcry trading was replaced by an electronic continuous auction system in 1999 and the exchange de-mutualised in 2001 changing its status from an incorporated association with its members as stakeholder (社団法人, shadan hōjin) to a joint stock corporation (TSE website, 2009).  Trading is remote and from 9am to 11am and 12-30pm to 15-00pm across the three market segments: the first and second tiers and the Tokyo Mothers Board (“Market of high-growth and emerging stocks”) which is the development market (TSE website, 2009).  Market barometer indices commonly used are the Nikkei 225 (Nikkei) which is the simple price-weighted average of top 225 Japanese stocks published by the Nihon Keizai Shimbun (Nikkei) business journal as well as the TOPIX 100 and 500 which are the capitalization weighted average of stocks taken from first tier of TSE.  As would be expected from a large liquid market there is a relatively broad dispersion of capitalization and traded value across the TOPIX500 stocks, although a significant proportion is concentrated in the top 100 stocks, as evident from Table 1.  The dispersion across the market can also be seen from Table 2.  There are considerable differences in liquidity, defined by the price-rigidity daily zero returns, where TOPIX100 has a value of 10.24% in contrast to TOPIX500 value of 15.57%.  Utilities and basic materials industries have the highest values with 12.31% and 11.09% respectively.  These differences are also reflected in the traded volumes and average market capitalizations with TOPIX100 having the largest values with these figures dropping to TOPIX500.
Tables 1 and 2
2.2
Osaka

The Osaka stock exchange (OSE) is the second largest stock exchange in Japan and differentiates itself from Tokyo in specialising in derivative instruments.  The original Osaka financial market was established formally in 1878 although it traces its origins to the 1600’s where it was the centre of rice commodities trading and transactions were undertaken in a form of rice futures contract (OSE website, 2009).  Trading is electronic, in line with the TSE and operates similar hours.  The market is also segmented into three listings compartments with the Hercules being the development market for SME firms (OSE website, 2009).  The profile of the OSE (see Table 1) is similar to that of Tokyo with little concentration in capitalization and traded value, although as in the TSE most is accounted for by the top 100 stocks.  The evidence from Table 2 reveals that there are considerable increases in illiquidity between Osaka and Tokyo.  While the percentage daily zero returns in Tokyo is generally less than 15% in Osaka it is nearer 30% across industries.  Similarly traded volumes and average capitalizations are much lower indicating that this is a much smaller market for equity instruments.
2.3
Nagoya

The Nagoya Stock Exchange (NSE) is the successor to the Nagoya Stock Exchange Co. Ltd., which was founded in 1886.  It is the third largest exchange after Tokyo and Osaka and was de-mutualised in 2002.  Since 2000 trading has been by electronic continuous auction via N-NET with the same hours as the TSE and OSE (NSE website, 2009).  Equally alongside TSE and OSE the market has three listings segments with Centrex being the development market for SME firms.  One of the most significant challenges facing the exchange is the achievement of genuine diversification of shareholdings and the effective dismantling of a strong network of cross-holdings that is a prominent feature of the political economy of Japanese regions (NSE website, 2009).  The NSE has a noticeably more concentrated profile than either the TSE or OSE with the one stock alone accounting for 12.62% of capitalization and 15.60% of traded value.  The evidence in Table 2 further reveals that percentage daily zero returns across all industries in Nagoya are over 60%, inferring considerable price-rigidity, while trading volumes and capitalizations are a fraction of those in either Osaka or Tokyo.
2.4
Fukuoka

The Fukuoka stock exchange was established in 1949 and central to the financing needs of the regional Kyushu economy (FSE website, 2009) and currently has over 100 local firms listed, though many are only secondary listings.  The exchange is de-mutualised, in line with the general trend in Japan, with electronic continuous auction trading operating similar hours to Tokyo, Osaka and Nagoya.  A development board was instigated in 2000, “Q-Board”, in order to make the exchange more accessible to the financing needs of the local business community, dominated by SME firms (FSE website, 2009).  The profile of the FSE, as intuitively expected for a very small regional market is heavily concentrated with 15.76% of capitalization and 13.33% of traded value in one stock alone.  The top 5 stocks account for just under half the market capitalization (39.82%) and traded value (44.14%) (see Table 1).  The smallest regional exchanges of Fukuoka and Sapporo have extremely high levels of price-rigidity, with values of daily zero returns being in excess of 70% for both markets.  Similarly traded volumes and capitalizations are negligible compared to Nagoya and Osaka.
2.5
Sapporo

The Sapporo stock exchange (SSE) was established in 1949 with 4 broker-member firms and 17 local listings.  Despite the general governance trend in Japan towards the de-mutualisation of exchange the SSE has retained it’s original de-mutualised management structure and forms a prominent part of the local financing needs of the distinctive Japanese region of Hokkaido with a current 77 listings, although only 22 are primary listed (SSE website, 2009).  Trading is in line with other Japanese exchanges, with similar hours and operating an electronic continuous auction and in 2000 the SSE established it’s own development board, the “Ambitious” market to better accommodate the financing needs of the local Hokkaido business community (SSE website, 2009).  In line with the FSE the SSE has a heavily skewed profile with one stock alone accounting for 22.80% of capitalization and 26.13% of traded value.  There is even greater concentration in the top 5 stocks with 57.38% capitalization and 67.71% of traded value (see Table 1).

3.
Literature Review

Numerous studies have examined the effectiveness of the Capital Asset Pricing Model (CAPM) (Sharpe (1964) and Lintner (1965)) and most have found that for emerging and developing country markets this is subject to considerable ambiguity. More recently, additional factors have been proposed to provide a more reliable explanation of the cross section of average returns.  These include firm size, the book to market equity ratio, the price earnings ratio, the cash flow to price ratio, and the performance of the firm in terms of sales growth (see Shum and Tang (2005) for a full review).  One major innovation was proposed by Fama and French (1993) in their three-factor model, which hypothesized that asset returns would be related inter alia to stock size and market liquidity.


Tests of the CAPM on markets other than those in OECD countries are somewhat limited.  Shum and Tang (2006) test common risk factors in assessing returns in Asian stock markets, using a sample of assets listed on the Hong Kong, Singapore and Taiwan Stock Exchanges.  Their results confirm those of Fama and French (1993) for the United States when using contemporaneous market factors, but the augmented model that includes size and book-to-market ratios reports no significant improvement over the traditional CAPM.  Only with past values of these variables is there any enhanced accuracy of asset pricing in these markets.  Drew and Veerarachavan (2003) test the Fama and French model on Hong Kong, South Korea, Malaysia and the Philippines and find size and value effects can be identified in these markets using a cross-section approach.  Chang et al (2010) is the most relevant work in this area with a liquidity augmented CAPM pricing model applied to the first, second and mothers board of the Tokyo stock exchange.  This contrasts the robustness of several liquidity measures, including those of Amihud (2002), Liu (2006), and several variants of the turnover and simple volume-based metrics and then uses these to sort stocks and form an aggregate liquidity factor which can be further used in valuation.  However, nothing of this kind has been done for Japanese regional markets which is surprising given the importance of regional markets to the local political economy in Japan.

This paper incorporates some aspects of the Fama and French method, notably the time series approach and the inclusion of a firm size variable.  But it is also the first to incorporate a measure of illiquidity, following Liu (2006), in the specific context of emerging markets.  Liquidity is a major factor in explaining asset returns and a number of measures have been suggested. These include the quantity of trades (Datar et al, 1998), the speed of trades (Liu, 2006) and the costs of trading (Amihud and Mendelson, 1986) or by the impact that a trade has on price (Amihud (2002) and Pastor and Stambaugh (2003)). However, many of these aspects are difficult to capture in emerging markets and this paper focuses on the fourth of these, the price effect. The market-wide illiquidity factor is constructed following Amihud (2002), and is based on intraday trading volumes and order flows that impact stock prices.

4.
EMPIRICAL MODEL: Size and Liquidity Augmented CAPM
The listings of the smaller regional exchanges are largely made up from a business environment dominated by many SME firms and a few larger more internationally orientated firms.  As such there is likely to be a considerable variation of size across each market but also in relative abilities of firms to meet expensive regulatory information disclosure requirements thereby causing uncertainty which acts as a cause of informational asymmetry.  In addition, it is well established that investors implicitly price a liquidity premium into valuations and expected returns, although the literature documenting methods of liquidity premium measurement remains scarce.

Although a number of variables have been constructed in the recent literature to capture or proxy liquidity, each has its own shortcomings depending on the availability of data and in particular its ability to capture the multidimensional aspect of liquidity.  This is a critical concern of metrics as the employment of the simple turnover ratio would by its single dimensional trading volume based nature perceive a financial crisis such as the 1997 Mexican “Tequila” crisis as a very high period of liquidity, rather than the reality of order flow flowing out of Mexico’s financial markets (Lesmond, 2005).  Equally in the presence of extremes of illiquidity metrics such as the Amihud (2002) price-impact measure are rendered inestimable (Lesmond, 2005).  However the multidimensional liquidity estimator recently proposed by Liu (2006) resolves many of these issues and captures the trading speed dimension of liquidity which is defined as the standardized turnover-adjusted number of zero trading volumes over the past twelve months.  It is multi-dimensional in nature, capturing effects relating to trading speed, trading quantity and trading cost, with an emphasis on trading speed, outlined as the continuity of trading and the potential delay in executing an order (Liu, 2006).  An additional benefit from the use of this measure arises from its measurement robustness in the presence of significant illiquidity (Liu, 2006) as is often present in smaller regional markets.  This is defined as LMx which is the standardised turnover-adjusted number of zero daily trading volumes over the prior x months (x = 1, 6, 12), that is
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where x month turnover is the turnover over the prior x months.  This is calculated as the sum of the daily turnover over the prior x months, which is the ratio of the number of shares traded over the number of shares outstanding at the end of the day.  NoTD is the total number of trading days over the prior x months and Deflator is chosen such that,
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for all stocks
.  Given the turnover adjustment (the second term in the brackets in (1), two stocks with the same number of zero daily trading volumes can be distinguished: the one with the larger turnover is more liquid.  Thus the turnover adjustment acts as a tie-breaker when sorting stocks based on the number of zero daily trading volumes over the prior x months.  Because the number of trading days per month can vary from 15 to 23, multiplication by the factor (21x/ NoTD) standardises the number of monthly trading days to 21, which makes the liquidity measure comparable over time.  The Liu measure, designated LM1 with 1 reflecting the period of measurement i.e. one month, can be interpreted as the turnover-adjusted number of zero daily trading volumes over the prior 21 trading days, which is the approximate average number of monthly trading days.  The liquidity measure, LMx is calculated at the end of each month for each individual stock based on daily data.


Martinez et al (2005) states that when the liquidity factor increases it should interpreted as an adverse shock to aggregate liquidity.  Stocks that tend to pay lower average returns when this measure increases (negative betas relative to this factor) do not provide desirable hedging behaviour for investors and therefore extra compensation is required for holding these stocks.  This implies that the premium associated with this liquidity factor in a cross section should be negative.  Shum and Tang (2005) cite previous work documenting that smaller market value portfolios have been found to produce higher average returns.

Following this reasoning, the three factor model of Fama and French (1993) to capture CAPM average-return anomalies can be adjusted to apply to emerging markets. Thus in addition to the market excess returns, the model is augmented by the excess returns attributed to size (SMB), and the excess returns attributed to the illiquidity factor (ILLIQ). This restates the three factor CAPM as the expected return on a risky portfolio p, in excess of the risk free rate E(Rp) – Rf is a function of (i) the excess return on the market portfolio, Rm – Rf ; (ii) the difference between the return on a portfolio of small-size stocks and the return on a portfolio of large-size stocks, SMB; and (iii) the difference between the return on a portfolio of high illiquidity stocks and the return on a portfolio of low illiquidity stocks, ILLIQ. Therefore, the expected excess returns on a portfolio p of emerging market stocks can be written as
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The equilibrium relation of the Fama and French (1993) three factor model is stated in terms of expected returns. In order to test the model with historical data, it is necessary to transform (3) to the following estimating equation:
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where the variables are described above and εp, t is an iid disturbance term.  The factor sensitivities or loadings, βp , Sp , Hp are the slope coefficients in the time series regression.  

5.
Data and Methodology

This section contains information about the construction of the data series to be used in the estimated model. The first sub-section explains how the firms were first classified into three portfolios based on market value, from the smallest to the largest. For each size portfolio, the stocks were further sorted into three separate illiquidity-ranked portfolios according to their illiquidity factor values in ascending order. Nine size-illiquidity portfolios were thus constructed. The second sub-section presents and discusses descriptive statistics for each of these nine size-illiquidity portfolios. The third sub-section presents the average market illiquidity factors by country. The final sub-section explains the estimation methodology.

5.1
Data Sources and Series Construction

The values of the daily total returns are from Datastream for each stock held within the constituent list of the overall market in the case of Sapporo, Fukuoka, Nagoya and Osaka, while the constituents of the TOPIX500 were taken for Tokyo.  These were supplemented with daily stock price levels and trading volumes to generate liquidity factors.  These measures are used to sort stocks into portfolios, following Liu (2006).


All data series were converted to sterling in order to present the UK and international investor perspective.  The exchange rate data are also from Datastream. The one-month UK-Gilt/Treasury Bill yield rate represents the risk free rate although this is adjusted to take account of monthly excess returns as opposed to the quoted equivalent annualised rates.  The conversion of the total returns series and prices into sterling and the use of UK- Gilt/Treasury yield rate assumes long term parity between individual domestic currencies and sterling. UK- Gilt/Treasury yield data are also from Datastream.


A critical factor in the portfolio sorting is that all information is known in the year preceding the annual stock sorting and portfolio rebalancing at end of December in each year. The size factor is simply the value of each stocks market capitalisation in December of each year, calculated from the product of the number of shares outstanding with the sterling price per share for all countries.

For each month t, each company j is ranked by the market value of equity at the end of December.  Then, firms are classified into 3 portfolios based on market value, from the smallest to the largest.  For each size portfolio, stocks are further sorted into 3 separate illiquidity ranked portfolios according to their annualised generated illiquidity factor values in ascending order.  Nine size-illiquidity portfolios are constructed and are rebalanced annually.  The equally weighted monthly returns on portfolios are computed each month from December to the following December.  Repeating this procedure for every year results in 102 equally weighted monthly returns from January 2001 to June 2009.  In addition to these portfolios rebalanced and sorted to reflect size and illiquidity state factors, additional equally weighted portfolios are generated for stocks grouped according to their industries within each individual market in the sample, resulting in portfolios for major industry sectors for each of the Japanese markets. The market excess returns variable is generated as the aggregate average returns each month for the market universe, defined as the aggregate of all stocks across all individual markets pooled together. Shum and Tang (2005) form a market returns variable from both an equally weighted and a market capitalisation weighted average but in this paper the equally weighted average of returns is used as the market portfolio. This is because Tokyo and Osaka would otherwise dominate the wider Japanese universe thus subsuming any effects caused by the smaller markets and therefore a market capitalisation weighted portfolio would impose a high level of bias that reflects the characteristics of Tokyo and Osaka stocks.

The monthly size factor (SMB) is the difference between the average returns on the three small stock portfolios and the average returns on the three big stock portfolios. The monthly liquidity factor (ILLIQ) is the difference between the average returns on the three high-illiquidity portfolios and the average returns on the three low-illiquidity portfolios.

5.2
Descriptive Statistics

Descriptive statistics for all nine size-illiquidity sorted portfolios, as well as the average number of stocks populating each portfolio from each monthly sort, are presented in panel A, Table 3.  In general the average mean returns increase from small to big size stock portfolios, although the most significant differences are in the average mean returns between the high and low illiquidity sorted stock portfolios.  Average mean returns are considerably higher, while standard deviations are substantially lower, for low illiquidity portfolios decreasing (while standard deviations increase) to high illiquidity portfolios.  This is reflective of the increases in risk associated with greater levels of aggregate illiquidity and uncertainty.  The skewness and kurtosis statistics are measures of deviations of returns from a Normal probability distribution, itself a critical underlying assumption of regression methodology used in the next sections in the application of the CAPM.  These show that with the exception of the big size – high illiquidity portfolio the portfolio returns are generally not significantly skewed and do not suffer from kurtosis (fat tailed distributions).  The evidence from panel B shows that there is a relatively even distribution of stocks across all nine size-illiquidity sorted portfolios.  However as intuitively expected Tokyo listed stocks exclusively dominate the three largest size portfolios and have a significant presence in the three medium size portfolios alongside a smaller number of stocks from Osaka and Nagoya and an almost negligible number from Fukuoka and Sapporo.  The majority of both Osaka and Nagoya stocks are concentrated in the three small size portfolios alongside the majority of Fukuoka and Sapporo stocks, the two smallest regional markets.  These results do provide evidence of the significance of significant differences between stocks listed on regional exchanges and the major international exchange, Tokyo.
Table 3

Descriptive statistics for the market and zero-cost SMB and ILLIQ portfolios are given in panel A of Table 4.  In line with the nine size-illiquidity sorted portfolios from above there is little evidence of either skewness or kurtosis inferring that the Normal probability distribution describes the returns attributed to these valuation factors.  However while the negative value of the mean returns of ILLIQ is expected, where returns decrease as aggregate illiquidity increases, the negative sign on the SMB factor indicates the likely presence of a reverse size effect, where returns actually decrease as size increases (Martinez et al, 2005).  The evidence from panel B suggests that correlations between factors are low indicating both that these are genuinely representative of underlying size and illiquidity within the market universe but also extending that argument inferring a lack of potential multicollinearity when these factors are introduced to the CAPM regressions in the next steps.
Table 4

The descriptive statistics for portfolios made up representing industries, overall markets, and in case of Tokyo both the TOPIX100 and TOPIX500 indices are shown in Table 5.  There are some immediately notable differences across the industry and market groupings.  While levels of skewness are generally low, the levels of kurtosis generally increase from the large markets of Tokyo and Osaka to their highest values in the tiny regional markets of Sapporo and Fukuoka.  This would indicate the presence of non-Normality in returns in these much smaller markets which is likely due to their higher illiquidity.  Equally there is a trend towards negative returns from the largest markets of Tokyo and Osaka to the smaller Nagoya, then Fukuoka and Sapporo, where all returns are negative and implying few viable investment opportunities for potential investors.  Portfolio return volatilities, or standard deviations, are also much higher in the smaller markets of Fukuoka and Sapporo, although the technology and diversified industries of Osaka are prominent exceptions (0.1168 and 0.4549 respectively).  These results would add support to the notion that the smaller, more inactive regional exchanges also have the highest uncertainties associated with their listed stocks.
Table 5

5.3
Estimation Methodology

Nine time-series regressions were estimated: one for each of the nine size-illiquidity portfolios. In addition, pooled regressions were estimated for individual aggregate country portfolios for each of the four markets. Prior to estimation, time series diagnostic tests were done to check for autocorrelation and heteroskedasticity, given the sensitivity of the disturbance terms to normality assumptions in the distribution properties of the data. Tests for heteroskedasticity using the White test (White, 1980) and the Durbin-Watson test (Durbin and Watson, 1950 and 1951) for autocorrelation found significant heteroskedasticity and autocorrelation. These test results are not reported here but suggest the t-tests in the OLS regressions are unreliable: Newey and West (1987) methods were thus used and the tests repeated. It should be noted that this adjusts the standard errors but not the regression estimates.

6.
RESULTS

Table 6 reports the results from the grouped pooled regressions on all nine size-illiquidity sorted portfolios.  As expected from the model, the Jensen alpha, αp, is not significantly different from zero in all cases with the exception of the medium-size, low-illiquidity portfolio.  This indicates that there is little segmentation between the various portfolios representing the size/liquidity characteristics of the overall market.  The estimated coefficients on the market excess return (βp) are large and statistically significant across all portfolios.  However the coefficients on the size factor mimicking portfolio (Sp) show greater dispersion with those of the three largest and the three smallest portfolios being very large and significant, while the values of the three medium size portfolios are very small with those of the medium size – medium illiquidity and medium size – high illiquidity being negative indicating a reverse size effect for stocks in these two portfolio categories.  There are also differences in the dispersion of coefficients on the illiquidity factor (Hp) where those of the low and medium illiquidity portfolios across all three size categories are negative as would be expected, i.e. stocks within these categories conform to expectations as illiquidity increases their returns decrease.  This is the opposite of what would be expected and does not provide investors with good hedging opportunities.  However coefficients on the high illiquidity portfolios are fundamentally different and are positive indicating the presence of an unusual illiquidity “effect” where illiquid stocks returns increase as illiquidity further increases.  The absolute size of the coefficients on the liquidity-factor are low, while being statistically significant, and with the sole exception of the very large coefficient on the medium size – high illiquidity portfolio, the evidence would indicate that the size factor is the dominant factor in “driving” returns and liquidity plays a lesser role.


This is a very important result in the context of regional markets, as the vast majority of research on the original of Sharpe (1964) and Lintner (1965) is confined to developed markets and in particular the US equity market.  In the Table, the first adjusted R2 [Adj R2 (1)] is the result from regressing the expected return on risky portfolio p, in excess of the risk free rate E(Rp) – Rf as a function of the excess return on the market portfolio, Rm – Rf,.  The second adjusted R2 [Adj R2 (3)] is the result from regressing the size and illiquidity augmented three-factor model on excess returns.  In all size and illiquidity groups there is substantial improvement, although this is largely confined to the extremities of size, i.e. for the large and small size portfolios with minimal increase for medium size.  This would add further support to the presence of a considerable size effect within Japanese markets, although this would be expected owing to the very different nature of the markets where Tokyo is an internationally orientated exchange the other Japanese exchanges perform a more localised regional function and size of listings would reflect that.  This provides further evidence that in a broad, market-wide context that considers stocks from all countries in this sample, the model has a good fit and the size and illiquidity factors are significant across the entire group.

Table 6

6.1
Average Returns of Tokyo industries 

The Tokyo market is represented by the prestigious TOPIX100 index for the top tier stocks and the TOPIX500 index for the overall market.  All industries are represented except for diversified where there are no stocks that fall within this category within the TOPIX500 index.  The evidence from the Tokyo industry regressions in Table 7 indicates that there are increases in explanatory power from the addition of the size and liquidity factors to the traditions CAPM.  Equally the Jensen alpha terms are not statistically significant inferring integration between the industry portfolios and Japanese equity universe and a good fit with theory (Sharpe (1964) and Lintner (1965)).  However these are least in the utilities, energy, and communications industries where the adjusted R2 for the three factor models are low, at 37.31%, 47.53% and 66.80% respectively.  The size coefficients are positive across all industry portfolios, as expected and where returns increase alongside size increases, and the coefficients on the illiquidity factor are negative, as intuitively expected.  The size coefficients are also very large and statistically significant in all models while in contrast only those liquidity coefficients on communications (-0.15711), basic materials (-0.11662), consumer non-cyclical (0.19316), technology (-0.22472) and utilities (0.39324) are large and significant.  However those coefficients on consumer non-cyclical and utilities industries are large and positive inferring returns increase as aggregate illiquidity increases.

The TSE is the second largest market in world by capitalization and is the only Japanese market to be internationally focussed and attracting significant levels of foreign direct investment and portfolio investment.  Auditing, accounting and governance standards are in line with other world exchanges such as New York and London.  However despite the high fixed costs from firms adherence to such stringent levels of disclosure and financial reporting the costs of equity, in Table 7, are lowest across all industries of any of the Japanese domestic markets.  The constituents of the TOPIX100 have a discount factor of 2.82% while those of the aggregate overall market, designated as TOPIX500, have a value of 3.24%.  There is some considerable dispersion of costs of equity between industry with consumer non-cyclical being lowest (0.64%) and utilities highest (8.79%) although the general levels across Tokyo industries are substantially lower than elsewhere.  Clearly, the Tokyo listed firms are distinct from the rest of the sample and is likely to reflect the very different nature and motivations behind the different Japanese markets with the smaller exchanges geared towards the competitive financing solutions of their local economies while Tokyo is internationally competitive as a source of international foreign direct and portfolio investment. 
Tables 7 and 8
6.2
Average Returns of Osaka industries

The evidence from the Osaka industry regressions shows that the Jensen alpha terms are generally not statistically significant and explanatory power arising from the addition of the size and liquidity factors to the traditional CAPM is high with adjusted R2 over 70% except in the case of the diversified industry portfolio where the adjusted R2 term is exceptionally low at 7.10% for the three factor model.  However in general coefficients on the liquidity factor are considerably higher than those in Tokyo, the highest value of -0.52037 being for the technology industry portfolio indicating that liquidity plays a greater role in driving stock returns across industries in Osaka.  The evidence would also suggest that the size factor plays a less prominent role, as size coefficients though statistically significant tend to be smaller than those of liquidity.

The evidence from Table 8 shows that the costs of equity for all industries in Osaka are much higher than in neighbouring Tokyo.  The aggregate overall market level of 7.69% for 333 listed firms is considerably higher than the TOPIX500 value of 3.24%.  Equally the costs of equity in communications (17.02%), industrial (11.86%) and technology (14.16%) are the highest across all the Japanese markets which would provide support for the strategy of the OSE in focussing on derivatives trading with the equities market playing only a minor role in the exchanges activities.
6.3
Average Returns of Nagoya industries

The evidence from Nagoya industry regressions would infer that the CAPM model is less reliable in explaining returns as with the sole exception of the aggregate overall market portfolio the adjusted R2 terms tend to be considerably lower than industries in either Tokyo or Osaka.  However this is also likely to be a product of Tokyo and Osaka stocks overwhelmingly dominating the Japanese market universe (see Table 3).  Jensen alpha terms for both the traditional CAPM and its three factor counterpart are not statistically significant, bar that for the communications industry, size and liquidity coefficients are large, statistically significant with the former generally being negative as expected.  However the positive coefficients for the liquidity factor is unexpected and infers poor hedging opportunities for investors as returns increase alongside illiquidity.  This would also question the scope of application of the size-liquidity augmented CAPM model, where results are intuitive for the larger international markets of Osaka and Tokyo but there are difficulties in application to the smaller more regionally focussed exchanges such as Nagoya, Fukuoka and Sapporo.

Costs of equity in Table 8 while being considerably higher than Tokyo are marginally lower than Osaka, albeit with the exceptions of technology, financial, consumer non-cyclical, and communications industries.  This reflects the smaller regional status of this market.

6.4
Average Returns of Fukuoka industries
The results in Table 7 would indicate that returns in Fukuoka are largely driven by a considerable liquidity premium alone.  The Jensen alpha terms are not statistically significant, inferring integration between all the industry portfolio constituents and the overall Japanese market universe.  The size coefficients are very low and largely not statistically significant while the liquidity coefficients are large, positive and statistically significant indicating liquidity not size drives this market.  However the explanatory power of all industry regressions is low for both the traditional CAPM and it’s size-illiquidity three factor counterpart.  Adjusted R2 are commonly under 40%, with the sole exception of the overall market portfolio (69.30%) and with the positive liquidity factor coefficients this would question the applicability of this model on such a diverse universe ranging from Tokyo to the very small highly specialised regional exchanges.  Further evidence of the specialised regional nature of this exchange is that exchange literature and website are solely in Japanese with no international language translations as is common in the other markets underlining the strong regional focus of this market’s institutions.

Costs of equity estimates are generally higher for Fukuoka than for Nagoya and considerably higher than for Tokyo.  The aggregate overall market discount factor is 6.80% with industry values ranging from 5.43% for the financial sector to 8.26% for the consumer non-cyclical sector.
6.5
Average Returns of Sapporo industries
The results for the Sapporo market are generally very similar to those of Fukuoka.  Jensen alpha terms for both the traditional CAPM and its three factor size and liquidity counterpart are not statistically significant.  However explanatory power of all models is low, frequently under 40%, and the statistical significance of the size and liquidity coefficients is generally low, although the liquidity coefficient values are very large.  Size coefficients are negative as would be expected but in line with Fukuoka and Nagoya the liquidity coefficients are positive.  The exchange is similar to Fukuoka inasmuch that all exchange literature and website is in Japanese language with no translations indicating that the motivations behind the exchange are quite different compared to the international markets of Tokyo and Osaka.

Costs of equity are the highest of the smaller regional exchanges with 7.05% for the overall market. They also range from 10.26% in communications sector to 6.51% in consumer cyclical sector.

7.
Conclusions

This paper proposes a size and liquidity-augmented capital asset pricing model focussing on the distinctive network of regional stock markets in Japan alongside the more internationally orientated markets of Tokyo and Osaka.  This extends the literature on the application of liquidity and pricing models that has exclusively focussed on the Tokyo stock exchange to cover Osaka and the smaller regional markets.  As such the sample group is diverse ranging from the large international exchange of Tokyo to the fledgling regional exchanges that compete with local banks in fulfilling the financing needs of the SME dominated regional political economy.  Illiquidity series were constructed on a time-series cross-section basis and augment the Fama and French (1993) risk-adjusted CAPM.

The results show that this model is superior to the Sharpe/Linter CAPM and in line with the Fama and French models, as illiquidity is both a priced and consistent characteristic in these regional markets.  In all markets, the market risk premium and the premiums attributed to size factor and illiquidity are important factors in pricing asset returns, although the major distinguishing difference between the world market of Tokyo and Osaka and the small regional exchanges is that the size premium, as opposed to liquidity, has a greater impact on explanatory power in the former while liquidity and not size has a greater impact in the latter.  The striking difference between the two very different types of market within Japan is the most likely cause of anomalies in pricing model for the smaller regional markets.  Liquidity betas are frequently positive in Nagoya, Fukuoka and Sapporo inferring that in these more illiquid markets as illiquidity increases so do stock returns.  This would question the application of the CAPM methodology and its augmented counterpart to such a diverse universe made up from two very different groups of market.  However the very large absolute size of the liquidity betas in these smaller regional exchanges infers that asymmetric information is a considerable problem given their listings are primarily made up from local SME firms.  Costs of equity are generally highest in the smallest of the regional exchanges, Sapporo, with Fukuoka itself only slightly larger having a fractionally lower value.  Nagoya is lower and then the costs of equity in Osaka are subject to considerable variation across industries with communications, technology and diversified sectors being extremely high.  Tokyo has the lowest values as would be expected from a major international market with some of the highest levels of auditing, accounting and governance standards worldwide.  However the higher costs of equity and in particular the high liquidity betas and premiums driving returns in the regional markets of Nagoya, Fukuoka and Sapporo would indicate that asymmetric information is a major concern to predominantly local investors funding local SME firms.

This paper raises interesting questions concerning the comparative ability of stock exchanges as opposed to banking sector to provide cost effective finance to SME firms.  While the financial architecture in Japan is unique given its small firms loan guarantee scheme, many countries operate similar schemes in order to facilitate investment in and boost localised regional economies.  However in the Japanese case the homogeneous and stable macroeconomic environment facilitates regional stock exchanges to cut costs through exploitation of economies of scope and scale.  Equally government tacit guarantees of SME lending further increases the costs of asymmetric information faced by cumbersome regional banks that are unable to exploit economies of scale in monitoring and surveillance due to the smaller size of firms and smaller amounts of lending.  Stock exchanges ability to uniquely exploit economies of scale and scope in their operations and well designed and enforced regulation of development or alternative investment boards enables their products to become accessible to smaller firms that would normally only be able to engage in banking sector relationship based finance.  However informational premiums remain significant in the smaller exchanges and can be seen to dominate activity while size dominates returns in large internationally focussed markets such as Tokyo and Osaka.
ENDNOTE

 Following Liu (2006) a deflator of 11,000 is used in constructing estimates for LM1
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Table 1  Market Capitalisation and traded value profiles, 2008
	
	Tokyo (TOPIX 500)
	Osaka
	Nagoya
	Fukuoka
	Sapporo

	Listed Firms
	500 (1,749 Total)
	333
	362/111*
	135/40*
	77/22*

	Proportion market capitalisation to total (%)
	
	
	
	

	Basic Materials (Mining etc)
	6.06
	4.72
	5.49
	4.90
	2.98

	Communications
	5.93
	10.26
	4.37
	2.79
	0.75

	Consumer cyclical
	22.46
	24.71
	41.17
	38.51
	42.21

	Consumer non-cyclical
	11.10
	15.57
	7.47
	5.48
	16.57

	Energy
	1.54
	-- --
	-- --
	-- --
	-- --

	Financials
	7.91
	15.31
	2.99
	38.52
	24.70

	Industrial
	12.30
	24.66
	35.54
	9.67
	1.41

	Technology
	4.11
	4.64
	0.53
	0.13
	1.22

	Utilities
	6.17
	-- --
	2.44
	-- --
	-- --

	Diversified
	-- --
	0.04
	-- --
	-- --
	-- --

	
	
	
	
	
	

	Proportion Turnover value to total (%)
	
	
	
	
	

	Basic Materials (Mining etc)
	8.64
	1.15
	13.61
	1.85
	13.98

	Communications
	4.68
	15.48
	5.60
	2.42
	2.99

	Consumer cyclical
	14.61
	7.82
	13.61
	49.20
	54.49

	Consumer non-cyclical
	7.67
	11.62
	12.05
	3.73
	11.46

	Energy
	1.21
	-- --
	-- --
	-- --
	

	Financials
	7.48
	44.93
	4.65
	36.09
	1.69

	Industrial
	15.16
	8.18
	46.44
	6.71
	4.48

	Technology
	4.32
	10.59
	3.65
	0.00
	7.82

	Utilities
	2.50
	-- --
	0.38
	-- --
	-- --

	Diversified
	-- --
	0.19
	-- --
	-- --
	-- --


Source:
Compiled by authors from Bloomberg and Datastream
Notes:
(1) Bloomberg industrial sector definitions


(2) * indicates number of primary listed stocks
Table 2  Summary Statistics

	
	
	
	
	Local market
	
	
	£UK equivalent
	

	Country
	Industry
	No. Firms
	Zero Return (%)
	Price
	Volume (‘000)
	Mkt. Cap. (millions)
	Price
	Mkt. Cap. (millions)

	Tokyo
	TOPIX 100
	100
	10.24 [9.18]
	34,747.09 [31,934.68]
	135,454.68 [130,069.65]
	1,977,955.01 [1,856,541.90]
	168.08 [164.27]
	9,865.18 [10,182.75]

	
	Basic Materials
	40
	11.09 [11.09]
	1025.95 [908.72]
	82735.81 [79157.6]
	368246.3 [304870.75]
	5.09 [4.70]
	1814.60 [1609.62]

	
	Communications
	15
	10.72 [10.00]
	103225.58 [97985.64]
	46593.76 [39019.55]
	1292070.58 [1239677.82]
	498.41 [512.88]
	5947.33 [5743.1]

	
	Consumer cyclical
	67
	10.2 [9.45]
	1986.98 [1790.1]
	44565.25 [43314.67]
	826869.91 [743595.67]
	9.98 [9.51]
	4111.78 [3807.46]

	
	Consumer non-cyclical
	52
	10.62 [9.94]
	7799.39 [6364.67]
	16395.9 [16040.38]
	499500.15 [438790.47]
	38.94 [34.98]
	2530.3 [2470.23]

	
	Energy
	7
	10.5 [9.37]
	79626.61 [92723.14]
	50435.82 [50207.06]
	655193.16 [551180.84]
	390.35 [485.12]
	3322.55 [3232.52]

	
	Financials
	52
	10.7 [10.42]
	4973.3 [2706.08]
	29651.43 [24729.92]
	555381.88 [547236.31]
	26.8 [22.16]
	2922.94 [2754.67]

	
	Industrial
	87
	10.8 [9.97]
	12048.74 [11323.18]
	47076.32 [40676.21]
	430285.27 [391453.68]
	88.07 [86.83]
	2224.91 [2240.48]

	
	Technology
	15
	9.44 [8.67]
	49925.54 [42218.71]
	16954.25 [16344.7]
	749274.05 [667065.02]
	227.89 [202.1]
	3210.8 [3118.41]

	
	Utilities
	12
	12.31 [12.15]
	2716.65 [2605.75]
	58604.32 [54382.67]
	1318943.7 [1246163.54]
	13.85 [13.67]
	6744.42 [6482.25]

	
	TOPIX 500
	500
	15.57 [13.49]
	18,827.84 [11,129.47]
	85,915.39 [58,131.20]
	1,035,508.19 [666,809.00]
	95.25 [62.50]
	4,787.94 [3,410.32]

	
	
	
	
	
	
	
	
	

	Osaka
	Basic Materials
	21
	39.59 [39.35]
	1357.37 [619.44]
	432.68 [320.84]
	7972.91 [7290.98]
	6.49 [3.16]
	39.75 [37.18]

	
	Communications
	39
	18.32 [17.72]
	84963.87 [58426.82]
	1178.48 [560.81]
	14717.62 [10924.06]
	419.02 [294.8]
	72.57 [54.55]

	
	Consumer cyclical
	82
	40.68 [40.62]
	11204.91 [8697.5]
	1840.5 [1592.05]
	10129.09 [9669.88]
	50.61 [40.65]
	51.55 [48.33]

	
	Consumer non-cyclical
	60
	35.29 [34.38]
	38890.34 [27923.67]
	775.94 [569.64]
	7407.95 [6123.73]
	196.23 [147.47]
	37.88 [33.01]

	
	Financials
	33
	29.86 [26.53]
	43938.59 [38650.81]
	1374.71 [982.35]
	17843.84 [16064.47]
	213.81 [193.24]
	88.63 [81.41]

	
	Industrial
	99
	38.03 [38.36]
	6505.98 [5945.59]
	811.39 [636.76]
	8413.4 [8274.84]
	33.09 [28.81]
	42.24 [40.9]

	
	Technology
	37
	22.21 [21.2]
	100795.92 [94529.07]
	3999.95 [122.92]
	7236.05 [6639.25]
	508.83 [465.31]
	36.35 [31.43]

	
	Overall
	333
	34.96 [34.19]
	30,822.14 [24,821.69]
	1,320.09 [965.13]
	10,263.71 [9,312.59]
	152.47 [128.64]
	51.38 [45.96]


	
	
	
	
	Local market
	
	
	£UK equivalent
	

	Country
	Industry
	No. Firms
	Zero Return (%)
	Price
	Volume (‘000)
	Mkt. Cap. (millions)
	Price
	Mkt. Cap. (millions)

	Nagoya
	Basic Materials
	6
	46.92 [46.83]
	541.56 [514.02]
	288.96 [197]
	11109.7 [10494.41]
	2.73 [2.54]
	55.73 [51.87]

	
	Communications
	12
	47.35 [46.74]
	24417.19 [15202.82]
	72.7 [55.33]
	8570.16 [9004.08]
	118.96 [97.58]
	45.11 [47.88]

	
	Consumer cyclical
	31
	70.25 [71.59]
	6402.02 [1210.63]
	164.7 [135.79]
	24982.99 [10045.55]
	31.14 [7.42]
	137.39 [50.03]

	
	Consumer non-cyclical
	16
	61.35 [61.45]
	43828.93 [30073.91]
	92.29 [58.83]
	6001.88 [5668.35]
	222.03 [187.95]
	31.09 [30.39]

	
	Financials
	9
	57.89 [55.43]
	18535.38 [897.51]
	433.52 [252.5]
	12032.71 [10293.1]
	87.73 [4.59]
	61.85 [51.31]

	
	Industrial
	33
	63.6 [65.65]
	482.37 [451.67]
	139.06 [118.04]
	11175.79 [10746.75]
	2.51 [2.51]
	58.29 [59.37]

	
	Technology
	4
	70.19 [77.27]
	20088.97 [363.52]
	177.98 [29]
	1363.96 [1261.43]
	97.87 [1.89]
	6.88 [6.57]

	
	Utilities
	2
	74.35 [73.81]
	262.71 [258.5]
	74.26 [62]
	7215.19 [6920.06]
	1.38 [1.33]
	37.76 [36.53]

	
	Overall
	111
	62.16 [61.87]
	13,170.77 [11,004.90]
	159.52 [135.79]
	11,653.13 [9,442.23]
	64.50 [68.60]
	59.58 [46.37]

	
	
	
	
	
	
	
	
	

	Fukuoka
	Basic Materials
	2
	85.73 [86.36]
	723.01 [739]
	31 [25]
	5204.11 [5364.5]
	3.81 [3.78]
	27.37 [27.3]

	
	Communications
	1
	69.64 [76.19]
	756.81 [659]
	47.94 [29]
	8476.29 [7380.8]
	3.92 [3.58]
	43.88 [40.1]

	
	Consumer cyclical
	14
	67.31 [69.52]
	13772.3 [5967.95]
	51.37 [47.07]
	11076.19 [11589.37]
	67.4 [30.75]
	58.43 [60.16]

	
	Consumer non-cyclical
	4
	88.14 [89.52]
	542.43 [545.56]
	14.73 [12]
	3753.62 [3760.54]
	2.86 [2.82]
	19.78 [19.31]

	
	Financials
	11
	72.04 [75.51]
	6844.51 [482.4]
	159.73 [151.86]
	22651.52 [25007.63]
	34.02 [2.74]
	120.27 [126.94]

	
	Industrial
	8
	79.63 [80.52]
	1811.56 [412.49]
	26.45 [15.94]
	4313.9 [3618.81]
	9.22 [2.25]
	22.17 [20.79]

	
	Technology
	1
	41.78 [43.48]
	67314.92 [82090.48]
	0.37 [0.00]
	693.54 [569.43]
	326.71 [362.13]
	3.32 [2.72]

	
	Overall
	40
	73.53 [73.06]
	9,176.30 [8,592.36]
	60.17 [57.17]
	10,695.56 [11,446.94]
	45.01 [59.93]
	54.83 [58.31]

	
	
	
	
	
	
	
	
	

	Sapporo
	Basic Materials
	1
	63.64 [68.87]
	288.89 [219.43]
	90.24 [58]
	3788.11 [2838.83]
	-- --
	19.11 [15.78]

	
	Communications
	3
	37.17 [33.71]
	70096.09 [35853.6]
	1.03 [0.35]
	695.51 [555.15]
	-- --
	3.26 [2.61]

	
	Consumer cyclical
	7
	75.77 [80.3]
	14526.72 [425.05]
	56.85 [19.94]
	5301.47 [5155.96]
	-- --
	27.73 [26.84]

	
	Consumer non-cyclical
	4
	69.81 [70.45]
	32708.02 [29661.8]
	44.03 [35.5]
	5419.99 [5190.21]
	-- --
	27.91 [27.56]

	
	Financials
	4
	89.64 [90.22]
	239.48 [241.58]
	44.09 [24.67]
	6284.8 [6100.93]
	-- --
	33.08 [31.16]

	
	Industrial
	4
	84.94 [87.3]
	992.47 [177.06]
	21.04 [16.5]
	1107.05 [1159.87]
	-- --
	5.79 [5.98]

	
	Technology
	3
	29.68 [25.76]
	68438.2 [69654.76]
	3.53 [1.87]
	1654.11 [533.71]
	-- --
	8.04 [2.54]

	
	Overall
	22
	77.92 [78.13]
	14,839.77 [10,683.07]
	43.35 [28.95]
	4,558.53 [4,523.01]
	-- --
	23.14 [23.38]


Source:
Compiled by authors from Bloomberg, Datastream
Table 3  Summary statistics for equally weighted monthly excess returns on  9 size-illiquidity and size-price-to-book value portfolios for period 2001 to 2009
	Portfolio
	S/L
	S/M
	S/H
	M/L
	M/M
	M/H
	B/L
	B/M
	B/H

	Panel A: Portfolios sorted on Size-illiquidity
	
	
	
	
	
	
	

	Summary statistics for portfolios
	
	
	
	
	
	
	
	

	Mean
	0.00030
	0.00083
	0.00213
	0.00714
	0.00322
	0.00236
	0.00513
	0.00094
	0.00221

	Median
	-0.00059
	-0.00226
	0.00005
	0.00508
	-0.00045
	-0.00123
	-0.00471
	-0.00357
	0.00143

	Std. Dev.
	0.05547
	0.05757
	0.05165
	0.05900
	0.06267
	0.04333
	0.07638
	0.05477
	0.05225

	Skewness
	0.161
	0.435
	0.699
	0.319
	0.361
	0.742
	0.679
	0.576
	0.932

	Excess Kurtosis
	2.820
	3.407
	4.141
	3.234
	3.379
	4.627
	3.809
	4.918
	6.093

	
	
	
	
	
	
	
	
	
	

	Panel B: Average Number of stocks per size-illiquidity/Price to Book Value sorted portfolio
	
	
	
	

	Tokyo
	0.00
	0.00
	4.58
	40.81
	57.91
	53.82
	93.72
	95.59
	93.28

	Osaka
	55.69
	64.94
	59.92
	26.00
	17.88
	25.19
	1.00
	0.00
	0.00

	Nagoya
	21.90
	22.80
	15.06
	19.89
	11.00
	8.54
	0.00
	0.00
	0.00

	Fukuoka
	4.91
	7.88
	4.82
	3.00
	8.97
	5.90
	0.00
	0.00
	0.00

	Sapporo
	7.00
	0.00
	5.77
	3.00
	1.00
	1.00
	0.00
	0.00
	0.00

	Overall Mean
	89.50
	95.61
	90.16
	92.69
	96.76
	94.45
	94.72
	95.59
	93.28

	
	
	
	
	
	
	
	
	
	


Table 4  Summary Statistics for valuation Factors

	
	Mean
	Std. Dev.
	Skewness
	Excess Kurtosis

	Panel A: Summary Statistics for valuation Factors
	
	

	SMB
	-0.00857
	0.11372
	0.013
	2.735

	ILLIQ
	-0.00942
	0.07919
	0.128
	3.708

	MARKET
	0.00270
	0.05270
	0.627
	4.458

	Panel B: Correlations for valuation Factors
	
	

	
	SMB
	ILLIQ
	MARKET
	

	SMB
	1.0000
	
	
	

	ILLIQ
	-0.1050
	1.0000
	
	

	MARKET
	-0.1355
	-0.5037
	1.0000
	


Table 5  Summary statistics for market and sector portfolios for period 2002 to 2008

	Market
	Industrial Sector
	Mean
	Std. Dev.
	Skewness
	Ex. Kurtosis

	Tokyo
	TOPIX 100
	0.0019
	0.0542
	0.275
	3.127

	
	Basic Materials
	0.0076
	0.0697
	0.410
	2.931

	
	Communications
	0.0011
	0.0846
	0.684
	3.730

	
	Consumer cyclical
	0.0046
	0.0545
	0.464
	3.678

	
	Consumer non-cyclical
	0.0027
	0.0457
	0.648
	4.672

	
	Energy
	0.0101
	0.0855
	0.097
	2.940

	
	Financials
	0.0028
	0.0666
	0.401
	4.156

	
	Industrial
	0.0045
	0.0615
	0.357
	3.012

	
	Technology
	-0.0030
	0.0754
	0.004
	2.611

	
	Utilities
	0.0032
	0.0536
	0.760
	4.413

	
	TOPIX 500
	0.0035
	0.0552
	0.404
	3.428

	
	
	
	
	
	

	Osaka
	Basic Materials
	0.0036
	0.0583
	0.865
	5.871

	
	Communications
	0.0084
	0.1280
	0.602
	2.542

	
	Consumer cyclical
	0.0031
	0.0549
	0.828
	5.914

	
	Consumer non-cyclical
	-0.0010
	0.0698
	0.790
	4.650

	
	Financials
	0.0053
	0.0929
	0.817
	4.456

	
	Industrial
	0.0060
	0.0607
	1.006
	7.399

	
	Technology
	-0.0018
	0.1168
	0.703
	2.790

	
	Diversified
	0.0320
	0.4549
	1.333
	7.063

	
	Overall
	0.0036
	0.0664
	0.709
	4.932

	
	
	
	
	
	

	Nagoya
	Basic Materials
	0.0122
	0.0793
	0.928
	4.556

	
	Communications
	-0.0078
	0.0649
	0.562
	3.681

	
	Consumer cyclical
	-0.0003
	0.0472
	0.356
	4.591

	
	Consumer non-cyclical
	-0.0019
	0.0517
	0.617
	3.315

	
	Financials
	0.0042
	0.0844
	0.821
	4.072

	
	Industrial
	0.0033
	0.0533
	1.250
	6.376

	
	Technology
	-0.0086
	0.0695
	0.383
	5.207

	
	Utilities
	0.0033
	0.0554
	0.167
	2.649

	
	Overall
	0.0007
	0.0450
	1.013
	5.376

	
	
	
	
	
	

	Sapporo
	Basic Materials
	-0.0181
	0.0876
	0.564
	2.591

	
	Communications
	-0.0446
	0.1857
	1.277
	7.663

	
	Consumer cyclical
	-0.0002
	0.0747
	1.601
	5.163

	
	Consumer non-cyclical
	-0.0158
	0.0569
	-0.149
	3.741

	
	Financials
	-0.0170
	0.0886
	1.073
	5.045

	
	Industrial
	-0.0190
	0.1177
	0.112
	3.644

	
	Technology
	-0.0095
	0.0884
	0.836
	3.101

	
	Overall
	-0.0116
	0.0573
	0.537
	4.355

	
	
	
	
	
	

	Fukuoka
	Basic Materials
	0.0026
	0.0731
	0.714
	5.508

	
	Communications
	0.0076
	0.0938
	1.010
	4.558

	
	Consumer cyclical
	-0.0007
	0.0504
	0.829
	4.191

	
	Consumer non-cyclical
	0.0006
	0.0647
	0.641
	3.944

	
	Financials
	-0.0058
	0.0384
	0.524
	3.589

	
	Industrial
	0.0014
	0.0608
	0.817
	4.318

	
	Technology
	-0.0059
	0.0655
	1.172
	7.985

	
	Overall
	-0.0010
	0.0396
	0.647
	4.491


Table 6  Time series regressions using equally weighted monthly contemporaneous market excess returns for 9 portfolios formed on size and illiquidity for period: 2002 – 2008, for all sample markets.

	Portfolio
	S/L
	S/M
	S/H
	M/L
	M/M
	M/H
	B/L
	B/M
	B/H

	CAPM-adjusted performance
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	-0.002161

(-0.69)
	-0.001891

(-0.81)
	-0.000328

(-0.20)
	0.004275

(1.95)
	0.000205

(0.11)
	0.000462

(0.17)
	0.001687

(0.44)
	-0.001679

(-0.80)
	-0.000156

(-0.07)

	
[image: image6.wmf]b
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	0.912889

(12.90)
	1.008984

(18.28)
	0.909782

(25.45)
	1.064217

(21.53)
	1.117341

(29.98)
	0.705194

(17.15)
	1.276401

(14.17)
	0.972594

(21.28)
	0.878421

(14.91)

	Adj R2 (1)
	0.749612
	0.851510
	0.860157
	0.902612
	0.881629
	0.732949
	0.773382
	0.874636
	0.782753

	Three-factor Size and Illiquidity CAPM performance
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	-0.001191

(-1.35)
	-0.000780

(-1.18)
	0.001298

(1.39)
	0.004623

(2.97)
	-0.001185

(-0.84)
	0.001912

(1.25)
	-0.001191

(-1.35)
	-0.000780

(-1.18)
	0.001298

(1.39)
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	0.906645

(49.61)
	1.035254

(64.97)
	1.003524

(40.89)
	1.054200

(35.10)
	1.024667

(27.41)
	0.871998

(20.86)
	0.906645

(49.61)
	1.035254

(64.97)
	1.003524

(40.89)
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	0.208984

(24.99)
	0.173274

(19.32)
	0.144468

(15.40)
	0.090401

(7.48)
	-0.098691

(-4.80)
	-0.035602

(-2.73)
	0.208984

(24.99)
	0.173274

(19.32)
	0.144468

(15.40)

	
[image: image10.wmf]h
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	-0.089014

(-5.26)
	-0.032253

(-1.76)
	0.068031

(3.77)
	-0.048172

(-1.70)
	-0.084311

(-2.24)
	0.234156

(7.18)
	-0.089014

(-5.26)
	-0.032253

(-1.76)
	0.068031

(3.77)

	Adj R2 (3)
	0.962080
	0.973941
	0.956172
	0.938572
	0.913562
	0.891478
	0.962080
	0.973941
	0.956172


Notes:
(1) Numbers in parentheses are t-statistics.


(2) One month T-bill risk free rate for month t, which is taken as the one month UK Gilt rate in this case

Table 7  Pooled cross-section regression for equally weighted monthly excess returns on country portfolios with size and illiquidity for 1996 to 2007
	Market
	
	Finance
	Comm.
	Basic Mat.
	Cons. Cyc.
	Cons. non-Cyc.
	Divers
	Energy
	Ind.
	Tech
	Utilities
	Top Stocks
	Overall

	Tokyo
	Panel A: CAPM-adjusted performance
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	-9.97E-05

[-0.03]
	-0.00232

[-0.41]
	0.00449

[1.36]
	0.00206

[0.90]
	0.00092

[0.29]
	-- --
	0.00708

[1.34]
	0.00166

[0.58]
	-0.00607

[-1.29]
	0.00214

[0.35]
	-0.00050

[-0.17]
	0.00086

[0.44]
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	1.07073

[18.78]
	1.26279

[12.08]
	1.16825

[16.64]
	0.94735

[23.53]
	0.67396

[7.72]
	-- --
	1.10785

[8.01]
	1.06578

[15.96]
	1.14408

[12.31]
	0.37787

[3.50]
	0.90749

[13.57]
	0.98811

[22.53]

	
	Adj R2 (1)
	0.7155
	0.6155
	0.7775
	0.8383
	0.6012
	-- --
	0.4606
	0.8318
	0.6360
	0.1291
	0.7761
	0.8903

	
	Panel B: Three-factor CAPM performance
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	0.00160

[0.69]
	-0.00241

[-0.50]
	0.00500
[2.39]
	0.00284

[1.58]
	0.00342

[1.38]
	-- --
	0.00757

[1.36]
	0.00262

[1.98]
	-0.00617

[-1.86]
	0.00583

[1.24]
	0.00072

[0.83]
	0.00197

[4.09]
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	1.16534

[18.14]
	1.18377

[15.46]
	1.13129

[24.29]
	0.96461

[14.85]
	0.86083

[11.49]
	-- --
	1.10241

[8.28]
	1.07697

[31.22]
	1.03246

[15.75]
	0.70536

[5.03]
	0.93194

[39.55]
	1.02375

[85.96]
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	0.15866

[4.78]
	0.13640

[4.16]
	0.17542

[7.56]
	0.12411

[8.68]
	0.13906

[6.02]
	-- --
	0.11030

[1.95]
	0.17349

[13.17]
	0.19987

[5.82]
	0.10210

[3.24]
	0.20107

[19.80]
	0.15354

[33.42]
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	0.06368

[1.48]
	-0.15711

[-2.03]
	-0.11662

[-2.98]
	-0.02517

[-0.69]
	0.19316

[5.92]
	-- --
	-0.04982

[-0.48]
	-0.05226

[-1.90]
	-0.22472

[-3.97]
	0.39324

[3.91]
	-0.04539

[-2.64]
	-0.01224
[-1.04]

	
	Adj R2 (4)
	0.7810
	0.6680
	0.8828
	0.9074
	0.7593
	-- --
	0.4753
	0.9436
	0.7888
	0.3731
	0.9649
	0.9917

	Osaka
	Panel A: CAPM-adjusted performance
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	0.00315
[0.44]
	0.00414
[0.45]
	0.00091
[0.35]
	0.00073
[0.35]
	-0.00266
[-0.84]
	0.02583
[0.62]
	-- --
	0.00229
[1.06]
	-0.00628
[-0.78]
	-- --
	-- --
	0.00060
[0.28]
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	1.49067
[11.69]
	1.77767
[11.58]
	1.03164
[16.82]
	0.97157
[16.43]
	1.19386
[16.87]
	2.74870
[2.58]
	-- --
	1.08882
[16.61]
	1.48048
[8.40]
	-- --
	-- --
	1.19568
[20.19]

	
	Adj R2 (1)
	0.6406
	0.5439
	0.8104
	0.8393
	0.8075
	0.0820
	-- --
	0.8604
	0.4762
	-- --
	-- --
	0.8833

	
	Panel B: Three-factor CAPM performance
	
	
	
	
	
	
	
	
	

	
	
[image: image19.wmf]a

ˆ


	-0.00190
[-0.42]
	-0.00467
[-0.70]
	0.00086
[0.32]
	0.00050
[0.30]
	-0.00449
[-2.15]
	0.02234
[0.52]
	-- --
	0.00179
[0.85]
	-0.01342
[-1.96]
	-- --
	-- --
	-0.00161
[-1.90]
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	1.13099
[11.35]
	1.10510
[8.11]
	1.06223
[16.34]
	1.00100
[28.36]
	1.10164
[27.96]
	2.42590
[1.89]
	-- --
	1.09476
[21.18]
	0.96258
[7.27]
	-- --
	-- --
	1.06463
[65.87]
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	-0.31618
[-6.43]
	-0.45953
[-7.88]
	-0.07153
[-3.23]
	-0.10484
[-5.97]
	-0.18772
[-9.37]
	-0.42355
[-0.96]
	-- --
	-0.11242
[-7.22]
	-0.42415
[-7.85]
	-- --
	-- --
	-0.19123
[-21.11]
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	-0.35305
[-4.33]
	-0.71106
[-6.00]
	0.06807
[1.24]
	0.07941
[3.10]
	-0.04931
[-1.76]
	-0.16003
[-0.32]
	-- --
	0.05129
[1.57]
	-0.52037
[-4.21]
	-- --
	-- --
	-0.09925
[-5.68]

	
	Adj R2 (4)
	0.7950
	0.7940
	0.8353
	0.9005
	0.8942
	0.0710
	-- --
	0.9090
	0.6988
	-- --
	-- --
	0.9845


	Market
	
	Finance
	Comm.
	Basic Mat.
	Cons. Cyc.
	Cons. non-Cyc.
	Divers
	Energy
	Ind.
	Tech
	Utilities
	Top Stocks
	Overall

	Nagoya
	Panel A: CAPM-adjusted performance
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	-0.00270
[-0.50]
	-0.01064
[-2.34]
	0.00543
[1.02]
	-0.00273
[-0.80]
	-0.00368
[-1.09]
	-- --
	-- --
	-0.00111
[-0.47]
	-0.01142
[-1.49]
	0.00039
[0.08]
	-- --
	-0.00265
[-1.11]
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	0.88834
[5.77]
	0.84139
[8.66]
	1.09061
[15.26]
	0.69359
[12.04]
	0.69737
[11.75]
	-- --
	-- --
	0.85601
[13.68]
	0.59768
[5.25]
	0.41791
[4.86]
	-- --
	0.74231
[20.57]

	
	Adj R2 (1)
	0.3193
	0.5092
	0.5506
	0.6228
	0.5389
	-- --
	-- --
	0.7522
	0.1998
	0.1570
	-- --
	0.7816

	
	Panel B: Three-factor CAPM performance
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	-0.00404
[-0.76]
	-0.01117
[-2.61]
	0.00540
[1.27]
	-0.00173
[-0.70]
	-0.00366
[-1.28]
	-- --
	-- --
	-9.87E-05
[-0.05]
	-0.01036
[-1.34]
	0.00337
[0.91]
	-- --
	-0.00187
[-1.67]
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	0.85307
[5.12]
	0.83128
[8.30]
	1.17712
[13.73]
	0.82671
[10.57]
	0.73636
[12.17]
	-- --
	-- --
	0.98978
[22.36]
	0.73764
[5.23]
	0.68993
[7.45]
	-- --
	0.86047
[28.35]
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	-0.20340
[-2.82]
	-0.08767
[-2.40]
	-0.17699
[-3.94]
	-0.06088
[-2.79]
	-0.07147
[-2.01]
	-- --
	-- --
	-0.05872
[-3.46]
	-0.02446
[-0.47]
	0.06637
[1.82]
	-- --
	-0.07536
[-6.86]
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	0.03200
[0.29]
	0.02052
[0.33]
	0.18271
[2.48]
	0.19942
[4.91]
	0.07914
[1.95]
	-- --
	-- --
	0.19943
[6.78]
	0.18786
[2.45]
	0.33377
[4.16]
	-- --
	0.18524
[11.19]

	
	Adj R2 (4)
	0.3897
	0.5275
	0.6547
	0.7461
	0.5758
	-- --
	-- --
	0.8489
	0.2232
	0.3183
	-- --
	0.9230

	Fukuoka
	Panel A: CAPM-adjusted performance
	
	
	
	
	
	
	
	
	

	
	
[image: image29.wmf](%)

ˆ

a


	-0.00694
[-2.03]
	0.00553
[0.71]
	0.00076
[0.14]
	-0.00218
[-0.52]
	-0.00072
[-0.13]
	-- --
	-- --
	-0.00021
[-0.04]
	-0.00736
[-1.30]
	-- --
	-- --
	-0.00242
[-0.66]
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	0.41677
[6.74]
	0.78503
[3.68]
	0.66399
[4.81]
	0.53261
[7.08]
	0.49256
[5.72]
	-- --
	-- --
	0.60613
[5.65]
	0.53765
[5.01]
	-- --
	-- --
	0.52526
[8.97]

	
	Adj R2 (1)
	0.3204
	0.1862
	0.2214
	0.3037
	0.1523
	-- --
	-- --
	0.2688
	0.1788
	-- --
	-- --
	0.4825

	
	Panel B: Three-factor CAPM performance
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	-- --
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[0.30]
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[-0.32]
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	-- --
	-- --
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	-- --
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	-- --
	-- --
	-0.03797
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	-0.03784

[-0.57]
	-- --
	-- --
	-0.03597

[-1.74]
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[3.33]
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[2.04]
	0.32156

[3.97]
	0.20346

[3.47]
	0.33784

[3.75]
	-- --
	-- --
	0.24463

[3.00]
	0.17061

[2.13]
	-- --
	-- --
	0.24996

[5.04]

	
	Adj R2 (4)
	0.4282
	0.2188
	0.3055
	0.3954
	0.3272
	-- --
	-- --
	0.3451
	0.2038
	-- --
	-- --
	0.6930
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	Overall
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	Panel A: CAPM-adjusted performance
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	Panel B: Three-factor CAPM performance
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[-0.74]
	-- --
	-- --
	-0.01957
[-0.26]
	-0.13812
[-1.28]
	-- --
	-- --
	-0.07565
[-2.68]
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	0.39457
[4.01]
	-0.17807
[-0.80]
	0.12829
[0.91]
	0.24912
[1.90]
	0.29051
[4.65]
	-- --
	-- --
	0.14604
[1.19]
	0.12565
[0.82]
	-- --
	-- --
	0.22875
[3.55]

	
	Adj R2 (4)
	0.1529
	0.0682
	0.3499
	0.2405
	0.3693
	-- --
	-- --
	0.2499
	0.1109
	-- --
	-- --
	0.5752


Notes:
(1) The risk free rate is the three month UK treasury/ Gilt rate adjusted for monthly values.

(2) Numbers in parentheses are Newey-West HAC covariance adjusted t-statistics.
Table 8  Cost of Equity estimates (%)

	
	Tokyo
	Osaka
	Nagoya
	Fukuoka
	Sapporo

	TOPIX 100
	2.82
	-- --
	-- --
	-- --
	-- --

	Basic Materials
	4.50
	4.71
	8.81
	7.91
	7.91

	Communications
	5.49
	17.02
	4.62
	7.85
	10.26

	Consumer cyclical
	3.47
	4.72
	6.70
	6.15
	6.51

	Consumer non-cyclical
	0.64
	7.24
	3.52
	8.26
	7.47

	Energy
	4.32
	-- --
	-- --
	-- --
	-- --

	Financials
	2.84
	11.86
	5.70
	5.43
	7.05

	Industrial
	3.65
	5.40
	7.22
	6.81
	6.01

	Technology
	5.09
	14.16
	5.93
	5.61
	7.17

	Utilities
	8.79
	-- --
	7.75
	-- --
	-- --

	Diversified
	-- --
	15.09
	-- --
	-- --
	-- --

	Overall
	3.24
	7.69
	6.80
	6.60
	7.05


Notes:
(1) Annualized cost of equity estimates generated at 05/2009 from the total risk premium


(2) The UK 3 Month Gilt/ Treasury rate is used in each case for risk free rate
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