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Learning models and stock valuation: evidence from the Stock Exchange of Mauritius
Abstract
Using panel data analysis, this paper empirically tests the validity of the above hypothesis on 41 public listed firms on the Stock Exchange of Mauritius over the period 1995 to 2004. The results seem to support the predictions that younger firms have higher valuations which may to a certain extent imply that the speed of learning is relatively slower in emerging capital markets such as Mauritius where financial disclosure systems are not very efficient. Furthermore, stock returns seems to be the key factor influencing the M/B ratio, with higher M/B stocks having higher stock returns, although this positive relationship is in sharp contrast with the existing literature
. This may imply some mispricing of securities where market participants overestimate future earnings of high M/B stocks and underestimate earnings of low M/B stocks. Finally, the results also suggest that dividend paying firms will tend to have lower ratios of M/B than non dividend paying firms and that firms which increase their debt will face a reduction in their market value, most probably, due to bankruptcy costs and free cash problems.
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1.0
Introduction

The value of a firm is based upon its capacity to generate cash flows and the uncertainty associated with such cash flows.  However, although start-up firms often incur losses, yet they still sometimes have high values attached to them.  This seems to contradict the proposition that value and profitability are positively connected. Market-to-book (M/B) ratio is a widely used valuation ratio in equity markets around the world.  Among investors, high (low) M/B stocks typically represent (cheap) stocks given their high (low) growth potential.

Nevertheless, it is only recently that M/B ratio has been associated to the age of a firm.  The purpose of this study is to apply learning models to the valuation of stocks.  Two recent studies
 predict that the ratio of market value to book value declines with the age of the firm as investors’ knowledge about average profitability increases.
The current study attempts to analyse primarily the impact of age on stock valuation while controlling for other factors known to explain market-to-book ratio. Essentially, all the companies listed on the Stock Exchange of Mauritius are considered and the sample period ranges from 1995 to 2004.
2.0
 Stock Exchange of Mauritius 
The Stock Exchange of Mauritius (SEM), established under the Stock Exchange Act 1988, was incorporated in 1989 as a private limited company. The SEM has recently become a member of the World Federation of Exchanges (WFE), thus enabling the market to join the league of stock exchanges that are compliant with stringent standards and market principles. The stock market operates three markets: the Official Market, which started its operations in 1989, the Development & Enterprise Market (DEM) and the Over-The-Counter (OTC) market. The DEM, which has only been recently established, is designed for companies currently quoted on the OTC, Small and Medium-sized enterprises and also newly set-up companies; so as to foster growth in the Mauritian business environment. However, in 1994 after the abolition of exchange control, the stock market was opened up to foreign investors. 

Furthermore, The SEM has developed considerably over the years and currently there are 41 companies listed on the Official List representing a market capitalization of nearly USD 2,854.8 million, and around eighty companies quoted on the Over-The-Counter Market. The DEM, which was launched on 4 August 2006, comprises of 43 companies listed with a market capitalization of nearly US$ 1,026.73 million as at 30 August 2006. With the realization of the DEM, the OTC Market will be phased out by January 2007. Besides, major innovations include the implementation of a Central Depository System (CDS) in 1997 and the SEM’s Automated Trading System (SEMATS) in 2001. This brought about the efficient clearing and settlement of trades. 
3.0
Literature review

In recent years, researchers are increasingly recognising M/B ratio as one of the key variables explaining the cross-sectional variation in expected stock returns. For instance, Fama and French (1992, 1993) provide the long-horizon evidence on the US market that expected returns decrease with M/B ratio.  In the spirit of market efficiency, they suggested that M/B ratio could be used as a proxy for the systematic risk factor in the framework of the three factor model.  In contrast, Lakonishok, Shleifer, and Vishny (1994) provide a behavioural explanation that an investor’s overreaction in extrapolating past performance is responsible for the association between returns and M/B ratio. On the other hand, Daniel and Titman (1997) more emphatically reject the existence of M/B ratio as a systematic risk factor which is priced.  Instead, they found that firms with similar M/B ratio simply share firm characteristic such as a similar line of business. In addition,  Shefrin and Statman (1995) performed a survey on a number of investors about their perceptions on M/B ratio and found that aggregate investors perceive high M/B stocks as good investments.

However, despite certain reservations, it is quite obvious that the M/B ratio is a crucial element in the understanding of the dynamics of capital asset pricing and stock valuation.

3.1 Factors affecting Market to Book ratio

It may be argued that age, profitability and uncertainty, dividends, stock return, leverage and size are possible underlying factors that are related to the market to book value ratios of a firm.
3.1.1 AGE

Market to book ratio (M/B) has increasingly been associated with the age of the firm. Investors attempting to value newly listed companies are faced with substantial uncertainty about their future profitability.  Pastor & Veronesi (2002) argue that such high uncertainty contributes to an over-valuation of such firms but eventually when the uncertainty dissipates – the outcome is that market value to book value declines with a firm’s age
. However, Pastor & Veronesi (2002) provided a rational model of learning in which new entrants have increasing valuations without underperforming in the long run.  They argue that new entrants’ valuations which appear excessively high do not necessarily entail that investors are over-optimistic and irrational.

Stein (1989), using a signal jamming model, showed that in the context of IPOs, managers attempted to manipulate investors’ beliefs by pumping up pre-IPO earnings. Nevertheless, in equilibrium, the market was not fooled by such a type of behaviour and correctly anticipated and accounted for such technique in its valuation of the firm.
In a similar fashion, Jain and Udomsak (2005) stated that new market entrants tend to possess higher uncertainty about cash flow and profitability but that such uncertainties decrease over time because of the learning effect.  As a result, M/B ratio is higher when the firm just enters the market.  This ratio then decreases to a lower level and becomes stable over time.

3.1.2   PROFITABILITY AND UNCERTAINTY ABOUT MEAN PROFITABILITY

Vuolteenaho (2000) developed and estimated a time series model which links current book-to-market ratio to expected profitability, interest rates, and excess stock returns.  His point estimates suggested that most of the total book-to-market variance might be attributed to variation in expected excess returns. Essentially, highly volatile profitability increased market-to-book value ratio because uncertainty in the growth rate of book value increased expected future book value given the convexity between future payoffs and their growth rate. His findings also showed that profitability expectations were an important determinant of market prices.  Finally, he concluded that nominal profitability was negatively related to book-to-market equity.

Similarly, Pastor& Veronesi (2002) empirical work depicts that the firm’s ratio of market equity to book equity (market-to-book value ratio – stock valuation index) increases with uncertainty related to average/mean profitability. In addition, Penman (1991) and Fama and French (1995) also concluded that stocks with high market-to-book ratios remained more profitable than stocks with low market-to-book ratio for at least five years after portfolios were formed.  

Jain & Wongchoti (2005) concluded that firms listed on different countries possessed very distinct characteristics in terms of cash flow predictability, size and age.  The intrinsic exchange design and legal environment presented an interesting cross sectional variety across countries.  In addition, the authors stated that if learning about profitability played an important role in determining the M/B ratio of a firm, the inverse relationship between M/B ratio and the age of the firm should be more persistent in emerging capital markets where it takes longer to reduce the level of uncertainty due to poor disclosures
.  

Thus, improved market design such as fully automated trading and enforcement of insider trading laws attract more investors and analysts who in turn help speed up the learning process.

3.1.3 
DIVIDENDS

Ohlson (1995) argued that dividends were paid out of book value and not current earnings and that they reduced market value on a dollar to dollar basis since dividends reduce book value on a dollar to dollar basis and do not affect the abnormal earnings sequence.
In addition, Pastor & Veronesi (2002) postulate that dividend payouts reduce the book value and its growth rate.  In this respect, their findings show that the relationship between average profitability and the valuation index (i.e. market-to-book value ratio) is stronger for no-dividend-paying stocks given that the growth rate of book equity of such firms would not decrease.  Effectively, Jain and Udomsak (2005) confirm that the inverse relationship between market-to-book value ratio and the firm’s age is more striking in non-dividend paying firms. Along similar lines, Fama & French (2000) concluded that large and established firms which tend to pay more dividend, would be less willing to undertake new investment and as such would have a lower market-to-book value.

3.1.4 Stock return

The return to book equity to market equity (BE/ME) based portfolio strategies may result from a systematic mispricing of extreme B/M securities.  Studies supporting the mispricing explanation show that market participants underestimate future earnings for high B/M stocks and overestimate future earnings for low BE/ME stocks
.  Stattman (1980) and Rosenberg, Reid, and Lanstein (1985) found that average returns on U.S. stocks were positively related to BE/ME.  They also found stock returns to be negatively related to M/B ratio. Finally, Chan, Hamao and Lakonishok (1991) argued that BE/ME also had a strong influence when explaining the cross section of average returns on Japanese stocks.

3.1.5
LEVERAGE
Baker and Wurgler (2000) linked capital structure to past market valuations.  Unlevered firms tend to be those which raised funds when their valuations have been high, as measured by the M/B ratio, while levered firms raised funds when their valuations have been low. It could also be argued that the M/B ratio has a strong influence on net equity issues whereby firms with high M/B ratios issue more equity and take on less debt.  
3.1.6 
SIZE

Many studies on the common stock market returns have used firm size as an explanatory variable and uncovered statistical correlation between firm size and market returns. Among the earliest was that of Banz (1981) who found that investors earn higher market returns on small market capitalization stocks than on large capitalization stocks. Banz (1981), along with Reinganum (1981) argued that such size effect (size measured by market value) occured because investors considered small stocks to be more risky than large stocks. Such connection between size ((size measured by market value) and risk has also been invoked by Fama and French (1992) who found that a security’s market return is negatively related to its market-to-book ratio and that within size ranked market-to-book portfolios, with smaller firms having higher market returns than large firms.  Hence, through stock market returns, a positive relation between size and M/B ratio may be postulated given that small market capitalization stocks have higher returns and higher market returns leads to lower M/B ratio.

Fama and French (1993, 1995) also attributed this predictive power of size to its ability to capture risk. Again, from the company’s perspective, smaller firms faced higher capital costs than larger firms. Fama and French (1992) used market value as a proxy size and found that investor returns were inversely related to size. If risk was the explanation for the empirical regularities, smaller firms should have been more profitable than larger ones provided all firms were earning exactly their investor risk adjusted required rates of return.  Hence, with smaller firms being more profitable and given profitability is positively related to M/B ratio, smaller firms should have had higher valuation i.e. a negative relation between size and M/B is postulated.  

The findings of Becker-Blease, Kaen and Baumann (2005) with respect to accounting profitability and size were consistent with previous studies (Berk, 1995, 1996, 1997). For instance, investor returns were positively correlated with size when size was measured with non-market measures such as employees, assets and sales. Therefore, a bigger size led to higher returns and higher returns resulted in lower M/B ratio. Thus, it could be argued that a negative relationship existed between size and M/B.

4.0 Research Methodology

The purpose of the current study is to empirically examine the relationship between firm’s age and market-to-book ratio.  Both panel and cross section regressions are used.  The population of 41 SEM listed companies has been considered, using annual data from 1995 to 2004.  It should be noted that the sample selection and the time frames were determined on the basis of data availability. The primary sources used in constructing the data set were The Stock Exchange of Mauritius Ltd Factbooks and the Registrar of Companies database.

4.1
Computation and Expected Sign of Varibales

[INSERT TABLE 1 AROUND HERE]

4.1.1
AGE or UNCERTAINTY ABOUT AVERAGE PROFITABILITY

AGE is used as a proxy for uncertainty regarding average profitability.   Uncertainty declines over time due to learning by doing and gaining experience, thus making age a natural choice.  The predicted sign of the coefficient of AGE is expected to be negative as it is postulated that new entrants have higher valuation ratios and when investors learn more about average profitability (i.e. when firms become older), M/B ratio falls.

4.1.2
DIVIDEND (DD)
Dividend payments reduce market value since it reduces book value and do not affect the abnormal earnings sequence.  As such, with dividend payments the M/B ratio decreases as both market value and book value decrease.  Hence, when DD = 1 (when dividend is paid) one would expect the coefficient of MB to be lower than when DD = 0 (when dividend is not paid).

4.1.3
SIZE

Since SIZE is measured by log of total assets, a negative relation between size and M/B ratio is predicted as bigger size leads to higher returns and higher returns result in lower M/B ratio.  
4.1.4
LEVERAGE (LOGLEV)
The underpinning for the inclusion of LEVERAGE is similar to that of the SIZE factor.  The expected sign on the coefficient of LEVERAGE is also expected to be negative since firms with higher leverage ratio have high expected bankruptcy costs and lower tax benefits – thus reducing firm value.  

4.1.5
CURRENT PROFITABILITY (ROE) 
ROE is also included in our regression as a control variable; i.e., controlling for the effect of profitability on M/B ratio upon assessing the impact of AGE on M/B ratio.  It can be argued that firms’ profitability directly affects firm’s value, hence a positive coefficient on ROE is expected.   Ratio analysis highlights the effects of profitability and growth on valuation.   

4.1.6
CURRENT STOCK RETURN (LNRET)

A negative relationship is postulated between M/B ratio and RET.  The rationale is that in the years following portfolio formation, the market extrapolates the strong pre-formation earnings growth of low B/M stocks (i.e. high M/B stocks) and the poor growth of high B/M stocks (i.e. low M/B stocks).  

4.1.7
FUTURE STOCK RETURN (LNRET1)
Based on the explanation provided for current stock return, it can be similarly deduced that the coefficient of future stock return will be negative upon regressing RET1 on M/B ratio. 

4.2
M/B, AGE AND OTHER POTENTIAL DETERMINANTS OF M/B USING PANEL TECHNIQUES

The objective of this section is to test for the existence of the inverse relationship between market-to-book ratio and the firm’s age in the Mauritian context, while controlling for other factors known to explain M/B ratio.

4.2.1
Hypothesis Testing

Hence, to conduct the required test, the following hypotheses are formulated.
Ho: 
There is in general, a learning curve in the Mauritian financial market.  
Following Pastor and Veronesi (2002) and Jain and Udomsak (2005), we predict that M/B ratio is higher for younger firms and as firms grow older, investors gain more knowledge about the average profitability of such firms and hence, M/B ratio declines.

H1:  
The learning curve is not present in the Mauritian financial market.

4.2.2
Model Specification

To test the above hypothesis, the following regression equation is estimated for 41 companies quoted on the SEM for the period 1995 to 2004.

LOGMBit  =  a  +  b  LOGAGEit  +  c  DDit  +  d  LOGLEVit  +  e  SIZEit  +  f  ROEit +  g LNRETit  + h LNRET1it +  Uit……………………………(Equation 1)

From the above equation,
Market/Book ratio = f {Age, Dividend dummy, Leverage, Size, Profitability, Current Stock return, Future stock return (lead by 1 year)}
5. 
Analysis of Data and Results
5.1. MARKET TO BOOK RATIO and AGE

The aim of this section is to depict and comment mainly on the evidence of the market-to-book (M/B) ratio versus Age relationship on an aggregate basis. The graph below shows the relationship between firm age and M/B ratio.

[ INSERT FIGURE 1 AROUND HERE]
The inverse relationship between M/B ratio and firm’s age holds mainly in the early years of operation.  The M/B ratio declines with firm’s age in the first three years of operation.  This is consistent with the learning model; that is, firms just entering the market tend to possess higher uncertainty about cash flow and profitability.  With learning, such uncertainties are reduced over time.  However, beyond the third year of operation, the M/B ratio starts to stabilize with minor increases and decreases until year 13. The M/B ratio path has become more or less settled quite quickly – i.e. only after year 3 – this could well be because Mauritius as an African emerging capital market does not have the extremely low level of disclosure which characterise most African countries.

Interestingly, the market-to-book ratio rebounds after 13 years of operation.  Perhaps this indicates the reputation factor kicks in at this age.  It is also probable that firms begin to undertake aggressive growth projects after ensuring that their initial start-up ventures are well established. 

Sometimes an increasing M/B ratio phenomenon may be the result of a high number of emerging new firms (i.e. IPOs).  Such a reason could well be applicable to the case of Mauritius given that in 1989 - the initial year of operation of the SEM, there was only five listed companies and in 2000 the SEM had 40 listed companies – hence demonstrating an eight-fold increase in the number of listed companies over a period of 12 years.  However, after the year 2000, there have been few new listings on the SEM and as such explaining to some extent the drop in M/B from year 15 as observed above.

5.2
Empirical Results and Estimation Results for Equation (1)

Using to a certain extent the framework adopted by Pastor and Veronesi (2002) and subsequently by Jain and Udomsak (2005), the results broadly show that age of the firm is negatively related to market-to-book ratio. Conducting the regression analysis and the Hausman Specification test to choose between the one-way Fixed Effects (FE) model and the Random Effects (RE) model, a test statistics of 16.16 (significant at 1% level) is obtained. Based on these results, the authors conclude that the null hypothesis, which states that the difference in coefficients is not systematic, should be rejected and as such, the FE model is favoured. Using the Fixed effect model, the following results are obtained after running equation (1).

[ INSERT TABLE 2 AROUND HERE]

From Table 2, the coefficient of AGE is negative and very significantly related to LOGMB (valuation ratio), consistent with the results of Pastor & Veronesi (2002) Jain and Udomsak (2005).  One unit increase in the age of firm decreases the valuation ratio by 0.2 unit. Such a result confirms that young SEM-listed firms on average have higher valuation than older SEM-listed firms.  Therefore, there is a high degree of uncertainty about average profitability and such uncertainty declines over time due to learning. It should be noted that this high degree of uncertainty may be due to the relatively poor disclosure requirements on SEM-listed companies as compared to the disclosure requirements on the listed companies on developed exchange markets.  

The dividend dummy coefficient (DD) is negative and significant which is in line with the findings of Pastor& Veronesi (2002) Jain and Udomsak (2005). This suggests that dividend paying firms will tend to have lower ratios of M/B than non dividend paying firms. As mentioned earlier, the inverse relationship between market-to-book value ratio and the firm’s age is more striking in non-dividend paying firms.  However, it has not been possible to test such a hypothesis in the Mauritian context given that there was a very small sample for non-dividend paying firms which would render regression analysis difficult. 
Leverage has the expected negative sign and it is significant at 10% level consistent with the findings of Pastor & Veronesi (2002) Jain and Udomsak (2005). This may imply that firms that increase their debt will face a reduction in their market value most probably as a result of bankcruptcy costs and free cash problems as suggested by Jensen (1986) and Hart and Mooree (1995).   

The coefficient of SIZE (natural log of total assets) has the expected negative sign but was found to be insignificant.  Similarly, Current profitability (ROE) is positive but insignificant in contrast with the results of Pastor & Veronesi (2002) Jain and Udomsak (2005). This may imply some market anomalies where the SEM-listed companies do not witness these variables as important in influencing market values.
Current stock return has been positively related to M/B ratio unlike the findings of 

Pastor & Veronesi (2002) Jain and Udomsak (2005) which depict a negative and significant relationship. However, in our study, future stock return is negative though insignificant. This may imply some mispricing of securities where market participants overestimate future earnings of high M/B stocks and underestimate earnings of low M/B stocks.

Finally, the above model is once again run with the insignificant variables being dropped. The results are shown below.

[INSERT TABLE 3 AROUND HERE]

As it can be observed, the above mentioned relationship is maintained for age, dividend, leverage and stock return with regards to the M/B ratio.

5. 2
Why has AGE maintained the persistently high and negative relationship with valuation?

There is a high degree of uncertainty in Mauritius due to relatively poor disclosure and this has led to the inverse relation between AGE and MB as already mentioned above.  The persistence of this inverse relation may be due to the fact that it takes longer to resolve uncertainties due to poor disclosures – it is only recently that legal provisions are being implemented to combat poor disclosure.  In other words, it can be said that the speed of learning is slower in emerging markets including Mauritius where financial disclosure systems are not very efficient.

6.0
Summary and Conclusion
This current study deals mainly with a framework for valuing stocks whose average profitability is unknown in the context of SEM-listed companies.  The empirical analysis of this study is to test the hypothesis that M/B ratio decreases with age of firm using data for SEM-listed companies over the period 1995 to 2004.  The analysis shows that uncertainty about mean profitability increases the firm’s M/B ratio.  This degree of uncertainty is especially large for newly listed firms, but it declines over time due to learning.  Indeed, it was found that younger firms tend to have higher M/B ratios than older firms, after controlling for the known determinants of M/B such as leverage, size, current profitability and current and future stock returns. This may be due to poor disclosure requirements as already mentioned earlier.  Efforts are being done to increase the level and quality of disclosure in terms of enactment of new laws.  For example, in 2001 the Financial Services Development Act 2001 created the Financial Services Commission as the new regulatory body for non-banking services including the Stock Exchange and global businesses.  In addition, one of the features of the Companies Act 2001 which replaced the Companies Act 1984 was the mandatory use of International Accounting Standards (IAS) for all public companies.

Amongst others, the study points out an inverse relationship between the dividend dummy and M/B ratio which may suggest that dividend paying firms will tend to have lower ratios of M/B than non dividend paying firms. Also, the negative coefficient between leverage and M/B ratio seems to suggest that firms which increase their debt will face a reduction in their market value most probably due to bankruptcy costs and free cash problems. Finally, stock returns seems to be the key factor influencing the M/B ratio with higher M/B stocks having higher stock returns suggesting that market participants overestimate future earnings of high M/B stocks and underestimate earnings of low M/B stocks. 
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Table 1:  Definition and Computation of variables

	LOGMB
	Log (M/B), is computed by taking the natural log of M/B (taking logs can be viewed as a standard treatment for the substantial skewness in M/B across firms.)

M/B, calculated as market equity divided by book equity

Market equity is computed by multiplying the yearly average of common stock price by common shares outstanding

Book equity is constructed as stockholders’ equity plus balance sheet deferred taxes and investment tax credit minus book value of preferred stock – depending on the availability of data. 

	LOGAGE
	Firm age, computed by considering each firm as ‘born’ in the year of its appearance on the SEM

	DD
	Dividend Dummy, is equal to one if the firm paid any dividends in the current year and zero otherwise

	SIZE
	SIZE, calculated as the natural log of total assets

	LOGLEV
	LOGLEV computed as log (debt divided by equity) 

	ROE (Current Profitability)
	ROE, calculated as earnings divided by book equity

	LNRET (Current Stock return)

	LNRET, computed as ln(RET) 

RET, computed as Earnings Per Share

	LNRET1

	LNRET1, computed as ln(RET1) 

RET1 or RET (t+1), estimated as the Earnings Per Share one year ahead


Table 2: Testing the impact of Age, Dividend, Leverage, Size, Profitability and Stock returns on Market-to-book ratio

	LOGMBit  =  a  +  b  LOGAGEit  +  c  DDit  +  d  LOGLEVit  +  e  SIZEit  +   f  ROEit + g LNRETit  + h LNRET1it +  Uit……………………(Equation 1)

	Independent variables
	coefficient
	P-value

	LOGAGE
	-0.201010
	0.0014*

	DD
	-0.075917
	0.0332**

	LOGLEV
	-0.027134
	0.0839***

	SIZE
	-0.040709
	0.2468

	ROE
	0.013265
	0.5062

	LNRET
	0.030790
	0.0179**

	LNRET1
	-0.012439
	0.3643

	No. of observations
	410

	Adjusted R2
	0.888415


Source: computed: (***), (**), (*) indicate significance at the 10, 5, 1 % levels respectively

Table 3: Testing the impact of Age, Dividend, Leverage and Stock returns on Market-to-book ratio

	LOGMBit  =  a  +  b  LOGAGEit  +  c  DDit  +  d  LOGLEVit  +  e  LNRETit  +  Uit……………………(Equation 2)

	Independent variables
	coefficient
	P-value

	LOGAGE
	-0.233066
	0.0000*

	DD
	-0.081965
	0.0194**

	LOGLEV
	-0.027108
	0.0817***

	LNRET
	0.028666
	0.0122**

	No. of observations
	410

	Adjusted R2
	0.888568


Source: computed: (***), (**), (*) indicate significance at the 10, 5, 1 % levels respectively
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Figure 1: MARKET TO BOOK RATIO and AGE

[image: image1.emf]0

10

20

30

40

50

0 2 4 6 8 10 12 14 16 18

AGE

MEAN M/B RATIO


LIST OF FOOTNOTES
















� La Porta et al. (1997), Skinner and Sloan (1999) 


� Pastor & Veronesi (2002) and  Fama and French (2001)


� However, foreigners are not allowed to have individual holding of more than 15% in a sugar company.





� Consistent with the findings of Baker and Wurgler (2000), Fama and French (2001b) and Jain and Kini (1994).


� On the other hand, the relation between M/B ratio and the age becomes flat quickly in developed markets with better disclosure.





� La Porta et al. (1997), Skinner and Sloan (1999)
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