CHAPTER III

FINANCIAL FRAGILITY IN STOCK MARKETS : CROSS-SECTIONAL STUDY 

3.1 INTRODUCTION

A major plank in a non-fragile financial infrastructure is obviously a stock market performing in the best possible manner. Optimal stock market operations imply among others stock prices moving in accordance with fundamentals which simultaneously ensure optimal returns (i.e. risk free rate plus premium for risk borne) for investors and raising required capital at optimal cost for borrowing firms. At any given point in time or during any given period of time, stock price will move in an attempt to find levels commensurate with fundamental explanatory variables. The fundamental explanatory variables include financial as well as economic variables, which determine the value of a stock. Thus, the deviation between actual market price and fundamentally explained price of a stock should be random. Conversely, the larger than normal deviations, deviations not petering out quickly – i.e., non-random behavior, points to existence of and building up of bubbles ( with possibilities of boom and subsequent bust ) leading to financial fragility.

Fama’s (1970) early original work indicated that stock prices moved according to fundamentals. However, empirical researches since then have raised serious doubts about this observation. Shiller (1981) found stock prices to be more volatile than what would be warranted by economic events. Summers (1986) opined that financial markets were not efficient in the sense of rationally reflecting fundamentals. Fama and French (1988) in their paper on permanent and temporary components of stock prices found returns to possess large predictable components casting doubts about the efficiency of the stock market.  Dwyer and Hafer (1990) examined the behavior of stock prices in a cross-section of countries and found no support for either ‘bubbles’ in or the fundamentals in explaining the stock prices. Froot and Obstfeld (1991) study on ‘Intrinsic Bubbles – the Case of Stock Prices’ once again doubts about the stock prices being determined by the fundamentals.

If the changes in stock prices or return can be significantly explained by an appropriate set of financial and economic variables, then we may say that stock prices are being determined by fundamentals. In case the bubbles dominate the stock prices, stock price behavior may be explained more appropriately by incorporating variables accounting for speculative elements of the market. Dwyer and Hafer (1990), in this direction, present a theoretical basis leading to formulation of model incorporating fundamentals and bubbles. As the return received on stock basically relates to dividends, they argue that the value of a stock should relate to the stream of expected dividends. For, at the time of purchasing a stock, the investor expects a dividends Etdt  and a post dividend price Et Pt+1 , so that the fundamental price of a stock Ptf  in period t, will be 

  Ptf = (1+r) –1 Et Pt+1  + Etdt

Assuming expected real interest rate r to be constant and the transversity condition 

             Lim  (1+r) –i  Et Pt+i =0

                         t((
holds, then 

 Ptf  = Et (dt) + (1+r) –1 Et (dt+1) + ………………

With the implication that the expected growth rate of dividends is assumed to be constant, then the proportional changes in stock prices should be constant as well, and fluctuation in stock prices should be random.

In this context, Blanchard and Watson (1982) assume that actual stock prices in period t deviates from the fundamental price by an amount of bubble, bt , such that price including bubble is 


Ptb = Ptf + bt 
They show that when the bubble is present, the proportional change in stock prices is an increasing function of time and therefore predictable; further, as time increases, the bubble starts dominating fundamentals, which can be tested by regressing the proportional change in stock prices on time.

For Indian stock markets, there have been a number of studies on the question of efficiency. Studies by Barua (1981), Sharma (1983), Gupta (1985) and others indicate weak form of market efficiency. For example, Sharma (1983) uses data of 23 stocks listed in the BSE between the period 1973-78 and his results indicate at least weak form of random walk holding for the BSE during the period. There were also tests by Dixit (1986) and others, which primarily regress stock prices on dividends to test the role of fundamentals. These tests also found support for efficiency hypothesis. However, evidence in the recent period, particularly in the 1990’s, Barua and Raghunathan (1990), Sundaram (1991), Obaidullah (1991) raise doubt about this hypothesis. For example, Barua and Raghunathan (1990) used (BSE) 23 leading company stock prices. They estimated P/E ratio based on fundamentals and compared them with actual P/E data. The result indicated shares to be over- valued. Obaidullah (1991) used sensex data from 1979-1991 and found that stock price adjustment to release of relevant information (fundamentals) is not in the right direction, implying presence of undervalued and overvalued stocks in the market. Barman and Madhusoodan (1993) in their RBI Papers found that stock returns do not exhibit efficiency in the shorter or medium term, though appear to be efficient over a longer run period. Barman (1999) study finds that fundamentals rather than bubbles are more important in the determination of stock prices in the long run; however, discerns contribution of bubbles, mild though it is, in stock prices in the short run.

 Besides, it is the 90s which has seen significant structural changes with the opening up of the financial markets through privatising a large part of the public sector and the opening of the national stock exchange with the introduction of online trading. The purpose of this study is to bring out the long run properties of the Indian stock market by relating a) the relation of stock prices to fundamentals and b) by estimating the extent to which bubbles are present in the stock market data. It is to be emphasized that this study differs from other studies from another direction. This study analyses the properties of the stock prices as opposed to returns in the section on cross-sectional analysis. Since financial capital is to a large extent independent of the political structure of the firm, cross-sectional analysis can estimate the stationary properties of stock prices at least around that date. In the other section on time series analysis, we analyse price differentials over various time periods.

3.2.  CROSS-SECTIONAL DATASET

Data for the regression estimates is obtained from the Prowess database of Centre for Monitoring Indian Economy. It is a pooled database covering the period 1988-2001. Prowess provides information on around 7638 companies. The coverage includes public, private, co-operative and joint sector companies, listed or otherwise. These account for more than seventy per cent of the economic activity in the organised industrial sector of India. It contains a highly normalised database built on disclosures in India on over 7638 companies. These data has been compiled from the audited annual accounts of all public limited companies in India which furnish annual returns with Registrar of Companies and are listed on the Bombay Stock Exchange. The database provides financial statements, ratio analysis, funds flows, product profiles, returns and risks on the stock markets, etc. Besides, it provides information from scores of other reliable sources, such as the stock exchanges, associations, etc. 

In our cross-sectional study we have used the year 2000 as the benchmark case as it not only is the first year in the decade following the 90's but also the most recent full year. The share price Pt  was considered as the closing price on 31st December of 2000, while the other figures were the balance sheet and profit & loss accounts figures, as the case may be, as was available from the Annual Returns and is provided in the Prowess dataset.

The following variables were considered : 

Adj. price  = adjusted closing price at 31.12.00 , closing price is adjusted for stock splits, bonus shares to reflect the true price per share.

Net worth per share = Net worth/no. of outstanding equity shares both at 31.12.00

Debt Equity Ratio = Debt / Equity at 31.12.00

Net Profit per share = Net Profit after tax + extraordinary expenses – extraordinary income
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Dividend per share =  Total dividend paid during 2000
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The total number of companies available in the dataset was 2698. This was left after deleting cases with missing data, which never exceeds 5% of the total dataset. The distributions of the raw variables are shown in figures 1.2.1.1, 1.2.1.2, 1.2.1.3, 1.2.1.4 and 1.2.1.5.

[image: image18.wmf]Expected

Normal

 DIV_S

Figure 1.2.1.4

No of obs

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

-20

0

20

40

60

80

100



[image: image19.wmf]Expected

Normal

 PAT_S

Figure 1.2.1.3

No of obs

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

-2000

-1500

-1000

-500

0

500

[image: image20.wmf]Expected

Normal

ADJPRICE

Figure 1.2.1.5
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Control Market Data

The total market dataset was partitioned into two datasets by the adj. closing price / face value ratio.

 This divides up the companies into two subsets on the basis of  adj. closing price  >= 10
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Figure 1.2.2.1
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    face value

Thus, those companies whose shares were trading at over 10 times their face value are considered to be the blue chip companies while the others are the medium and poorly performing companies, especially so far as the stock market is concerned. The first subset consisted of 251 companies after correcting for missing data and the medium to poorly performing companies ended up with 2447 companies after deleting the missing data. The data fields were as in previous cases. The distributions of the variables in the datasets are plotted in figures 1.2.2.1, 1.2.2.2, 1.2.2.3, 1.2.2.4, 1.2.2.5, and 1.2.2.1.1, 1.2.2.2.2, 1.2.2.3.3., 1.2.2.4.4 and 1.2.2.5.5.
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Manufacturing Sector Data

The manufacturing sector dataset consists of a set of 923 companies. In selecting this datasets we have applied the "survival" assumption; that is, only those manufacturing companies, which have survived the ten years 1990-2000 have been considered within the dataset. Regression run on this dataset will thus not only be a test on the fit of the model, but also on the conditional properties of the model subject to the ten year survival assumption. The distribution of the raw data are plotted in figures 1.2.3.1., 1.2.3.2., 1.2.3.3., 1.2.3.4 and 1.2.3.5.

[image: image33.wmf]Expected

Normal

 PAT_SH

Figure 1.2.3.3

No of obs

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

-400

-300

-200

-100

0

100

200

300

400

500


[image: image34.wmf]Expected

Normal

 DIV_SH

Figure 1.2.3.4

No of obs

0

100

200

300

400

500

600

700

800

900

-10

0

10

20

30

40

50

60

70


[image: image35.wmf]Expected

Normal

ADJPRICE

Figure 1.2.3.5

No of obs

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

-1000

0

1000

2000

3000

4000

5000

6000



[image: image36.wmf]Expected

Normal

DEBTEQTY

Figure 1.2.4.2

No of obs

0

2

4

6

8

10

12

14

16

18

-1

0

1

2

3

4

5

6


[image: image37.wmf]Expected

Normal

NWORTH_S

Figure 1.2.4.1

No of obs

0

2

4

6

8

10

12

14

16

-100

0

100

200

300

400

500

600


BSE 30 set of Companies
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The BSE 30 set of companies at 31.12.2000 was chosen and the data for the model was set aside for this set. Out of the 30 companies, full data were available for only 22 companies. The distributions of the raw data are shown in figures 1.2.4.1, 1.2.4.2, 1.2.4.3, 1.2.4.4 and 1.2.4.5.
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BSE 200 set of Companies

The BSE 200 set of companies at 31.12.2000 was chosen and the data for the model set aside for this set. Out of the 200 companies in the set all data were available for 166 companies. The distributions of the raw data are shown in the figures 1.2.5.1., 1.2.5.2., 1.2.5.3., 1.2.5.4 and 1.2.5.5.
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BSECG set of Companies
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The BSECG set of companies (i.e., the set of companies in the BSE’s Consumer Goods Index) at 31.12.2000 was chosen and the data for the model set aside for this set. Out of the 50 companies, full dataset was available for 41 companies. The distributions of the raw variables are provided in figures 1.2.6.1., 1.2.6.2., 1.2.6.3., 1.2.6.4 and 1.2.6.5.
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3.3.  THE MODEL
We consider the following linear model for price information,

P = A + B1 NW + B2 DE + B3 PT +B4 DIV + 
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Where, P = closing price of equity share on 31st December, 2000

NW = Net worth per share on 31st December, 2000

DE = Debt-Equity Ratio of the firm as on 31st December, 2000

PT = Net profit earned during the year and excludes income tax and non-ordinary items of income and expenditure in calculating the tax.

DIV = Dividend distributed during the year on each outstanding equity share at 

31st December, 2000
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Dividend = equity dividend distributed during year 2000 divided by the no of outstanding shares at 31.12.2000

Debt - equity =debt - equity ratio as is reflected in the Annual Returns at 31.12.2000 

Profit after tax = Net profit - extraordinary income + extraordinary expenditure - other income tax.                                         

NW describes the capital accumulated by the firm per share and is a measure of its capital stock per share at t, which is also owner's equity per share;  DE  represents the debt-equity ratio and is a measure of the financial risk associated with its capital structure; DIV represents the dividend payments made by the firm during the year and is usually a reflection of both the profit distribution policy of the firm as well as its liquidity situation. Although according to the Modigliani-Miller theorem neither debt-equity ratio nor dividend distributions should affect the valuation of shares of a firm, yet as has been argued in the literature, the ideal conditions required for Modigliani-Miller theorem to hold do not realize in practice. For example, there are differential rates of taxes on dividend income obtained from holding equity shares as opposed to interest income holding debt instruments. Besides, as has been shown by Polemarchakis (1990) degree of risk aversion amongst different participants in the financial markets should affect share pricing when one integrates the financial and economic variables, at equilibrium. Besides, who owns debt and who owns equity should also matter, hence bringing in questions of distribution of ownership of firms. Dividends also have a number of reasons as to why they should affect equilibrium price of shares. Firstly, in developing countries such as India financial markets are incomplete (on this see Polemarchakis (1990). This may arise due to variety of reasons like asymmetric distribution of wealth, costs of private technology and lack of information including technical expertise. Hence, not all equity shares can be actively traded even amongst the participants in the stock market. In fact it has been observed that, on average, more than 80% of the trading in financial markets happens with respect to a select few shares of large companies and the rest of the market is passive, not to mention shares of newly floated firms, small firms and those who cannot list themselves with the stock exchange. Thus there is a difference in realizability between distribution of profit in cash and trading on shares to realize capital gains. Besides, taxes on dividends and taxes on capital gains are different. Bhattacharya (1979) has also brought out the importance of the signaling property of dividends, i.e., medium and small companies want to signal liquidity to go in for a history of dividend payouts. Thus inherent in dividends is the rationale for signaling of profit, liquidity for investment and signaling of historically sound performance. In fact, some old partial equilibrium finance models in the U.S., like the Gordon model (Gordon (1959)), had provided justification for valuing the equity shares of a company on its dividend payments history alone.

The importance of profit per share on the price per share does not require much argument. Investment in shares by shareholder is done because the firm will produce profit on the investment, which will increase the value of wealth in the form of shares, and which will be distributed in accordance with the future contingent consumption plan of the equity holders. 

Thus, the price of equity shares at equilibrium is derived from its equilibration between the demand and supply of shares, demand being derived from NW, PT, DIV in its historical context and supply being derived from NW, DE. The dual importance of NW is derived from the fact that NW is both shareholders’ wealth as well as firm’s capital base. Since demand for shares (future contingent consumption) is derived from the wealth per share owned by an equity holder, it drives the demand for shares. At the same time, the NW is the capital base of the company, hence its ability and necessity to attract financial capital depends on the capital it already has accumulated in the form the net worth. Thus, the supply side of the share market is also made dependent on NW. The capital structure composition also determines the value of shares, which a company decides to issue or call back or split or offers as options. Of course, the supply side of the share market is not only composed of new shares, but also from negative demand by existing shareholders.

3.4.    RESULTS OF GOODNESS-OF-FIT 
The result of GLS regressions on the various datasets are as follows :

The Market Model

The regression results for the market model is summarised in the following table 1.4.1.1.

Table 1.4.1.1

Variable
B
t (2689)
Level of significance

Intercept
14.845
3.606
0%

NW
0.124
2.840
0%

DE
-0.007
-0.062
INSIGNIFICANT

PT
0.466
2.022
4%

DV
23.714
20.001
0%
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The fitted line for price is presented in diagram 1.4.1.1., adjusted R2 = 0.253. The F-statistic of 229.09 with 4 d.o.f. is significant at the 1% level, therefore rejecting non-zero error. The DW- statistic is small implying serial correlation of the residuals to be 0.026.  Hence, the equilibrium pricing equation is obtained from the fixed-point equation.
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The stratified sampling procedure is applied to partition the market dataset into two subset of companies based on the price / face value (price markup) ratio. For companies whose markup ratio is greater than or equal to 10 we have a control of the large companies set and for the others we have a set of medium and small-scale companies. It so happens that more of the best- heard names in the market like Wipro, Zee Telefilms, Reliance, NIIT etc. are contained in the first group. By benchmarking we sought to compare the "subadditive" properties of the market model, i.e. to what extent the regression estimates are stable across the two sets. It may also be noted that the high prices at which these shares are traded indicates enhanced financial activities with respect to these scrips. The results of the control set are presented in table 1.4.1.2., and the fitted price line is plotted in diagram 1.4.1.2.

Variable
B
t (246)
Level of significance

Intercept

NWt

DEt

PTt

DIVt

134.367

0.603

-10.309

6.608

4.129
3.294

2.856

-0.405

4.638

0.650
0%

5%

-

0%

-

The adjusted R2 obtained is 0.4879, and F-statistic is 2.03. This complies that the model fits well, non-zero mean hypothesis of the error distribution is rejected at the 0% level of significance and the serial correlation among independent variables has a low value of -0.016. Hence, in this control group of high markup shares the model fits very well in every respect, and the equilibrium pricing equation becomes:
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                              (3.294)     (2.856)        (-0.405)
 (4.638)
       (0.650)

The t-statistic is given in brackets. The insignificance of the DE coefficient suggests that the capital structure plays an insignificant role although the sign is negative, while the DIV     coefficients have insignificant t-statistic. The other weights are significant and positive suggesting that the contribution of NW to demand dominate its influence on supply according to the model.

The results of the general subset are summarized in table 1.4.1.3 and are as follows:

Table 1.4.1.3

Variable
B
t (2442)
Level of significance

Intercept
15.355
3.394
0%

NW
0.115
2.371
2%

DE
-0.007
-0.055
-

PT
0.519
2.015
5%

DIV
23.632
18.85
0%

The adjusted R2 =0.247,  F-statistic is 201.268 and Durbin-Watson statistic is 1.948. This implies that the model fits well with these companies too, although the R2 diminishes, while the non-zero mean of error is rejected at 0% level and the serial correlation is low at 0.026. Hence, the equilibrium pricing equation becomes:
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(3.394) (2.371)       (-0.055)
(2.015)
    (18.850)

The B on DE remains insignificant and so does the negative sign. Apart from the intercept, three other Bs become significant, including that on dividend. The scales of the Bs are lowered as the Ps in this case are of a lower scale.

The fits of the predicted and actual values of P٨  are given in diagram 1.4.1.3.
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The "subadditivity" of stock price work in this case with respect to sign except so far as dividend is concerned.

3.5. RESULTS OF  VOLATILITY 

The Market Model 

The residual  of the cross-sectional regression model for the market database is analysed. The R2  of 0.25 suggests that the percentage of the total variability explained by the error variability is above 75%. The null hypothesis that the mean of the error is not 0 is rejected by the F-statistic of 201.27 which is significant at the 1% level. Therefore residual term is a white noise. Beside, the serial correlation of errors is low at 2.6%, suggesting that the price variable is fairly uncorrelated with the errors. The speculative component contained in the error is volatile but has mean 0, which suggests a white noise structure. Distribution of error is plotted in diagram 1.5.1.
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Control Market Data

The blue chip companies dataset gives an adjusted R2 statistic of 0.49 suggested that the percentage of the total variability explained by the error variability is about 51%. The null hypothesis of non-zero error is explained by the F-statistic of 60.556 at the 1% level. Therefore, the residual term is a white noise, besides, the serial correlation is -1.5%, qualitatively replicating the properties of the market dataset. The variance of the error term is high at 533834x102 suggesting that there is significant scope for analysing and reducing risk. The distribution of the errors is plotted in diagram 1.5.2.
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Manufacturing Sector Data 

The manufacturing sector dataset, which has been obtained by historically conditioning on the survival path, consists of 920 companies. The high R2 of 0.564 suggested that a significant part of the risk in prices is explained by the variables of the model so that the residual is only about 43%. The high F-statistic at 301.147 convincingly rejects the non-zero mean of error. Therefore the residual term is a white noise, given the model. However, the residual sum of squares is 375290x102  which suggests significant risk residual. The serial correlation of variables is 1.5% suggesting that the errors are white noise and therefore arises due to speculation or unfounded variables called "sunspots". The residuals are plotted in diagram 1.5.3.
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BSE 30 set of Companies 

Out of the 30 companies in the dataset, full data is available on 31.12.2000 for 22 companies. The R2 is 0.15. This means that about 85% of the total sum of squares and hence the risk in the price variability are to be explained and controlled. The magnitude of the residual sum of squares is 416845x102. The F-statistic is also low at 0.77, therefore the mean different from zero hypothesis cannot be rejected. The serial correlation is -3%. However, this dataset requires a lot to be explained. It is possible that the small size of the sample is causing the misfit. The distribution of residuals is plotted in diagram  1.5.4.
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BSE 200 set of Companies

The BSE 200 set of companies contained 166 companies after deleting missing entries. The adjusted R2 stands at 0.324 leaving about 67% of the volatility in prices in the errors. The magnitude of the residual sum of squares is 612932x102  which means a lot of the variability remains to explained and controlled. The F-statistic is high at 20.747 therefore the error distribution has mean 0 at 99% level of significance. The serial correlation is low at 1%. These suggest a white noise error whose volatility could be speculative or at best unscientific. The distribution of residuals is shown in diagram 1.5.5.
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BSECG Set Of Companies
The third portfolio considered as the dataset is the set of companies in the BSE's Consumer Goods Index. The model fits the dataset that consists of 41 companies with an adjusted R2 of 0.194, which leaves about 80% of the volatility in prices to be explained and controlled. Considering that the entire market’s R2 is 0.25 and that of the blue chip companies controlled for size is 0.566, there seems to be significant speculative and/or unsystematic component in this portfolio. This could also be said of the BSE 30 portfolio although that portfolio has small size. The F-statistic is low at the 1% level but significant for the 2% level. Besides, the serial correlation is about 20%, which is reasonable high. The predicted and actual residuals are plotted in diagram 1.5.6.
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3.6.
CONCLUSION

The cross-sectional model of price formation in Indian stock market at the present time is significantly corroborated over all the datasets of companies studied. The market dataset, the historically conditioned manufacturing sector dataset as well as the BSE 200 and BSECG portfolios perform fairly well with respect to the model. This shows conclusively that price formation in Indian stock markets is significantly dependent on net worth of companies as well as their profitability and dividend payouts. However, capital structure in the form of debt/equity ratio never gets significant weightage although the weightage is negative. It is also observed that the B's on Net worth per share is negative. This can be explained by the decomposition of excess demand in that the supply of share capital as well as demand depends on this variable in opposite ways. Dividend is found to have significant weightage through demand for share capital. It corroborates both liquidity preference and “short-sightedness" (myopia) amongst the participants of the Indian stock market. The signaling rationale for dividends is probably rejected due to the insignificance of Dividends in the case of "blue chip" companies where Net worth and Profit get significant weightage. There seems to be an anomaly with respect to risk perception of participants if debt-equity ratio and dividend payments are considered side by side for the rest of the data sets.

The Indian stock market is however significantly described by "bounded rationality", as has been discussed in the model section, through myopia, liquidity preference and significant volatility of the error terms when compared within the ratio of unexplained to total sum of squares. The ratio is reasonably high in all cases, and is significantly high in some cases, although the power of the model and of the tests is demonstrably high. This leaves a lot of controls and long run policies with respect to the stock market to be desired. 

Side by side with a good explanation of the mean of share prices, is found  excess volatility which in most cases is significant suggesting presence of speculation and non-fundamental driven activities as are referred  to as "sunspot" in the Rational Expectations literature. This opens the way for time series analysis of historical stock prices incorporating expectations into the model.
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