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ABSTRACT 

The dividend puzzle continues to challenge researchers. Recent 

accounting research claims support for the "new" (or capitalization) view and 

suggests that stock prices fully impound investor level dividend taxes. This 

dissertation examines both the "new" and traditional views on dividend taxation 

using the Australian and New Zealand settings. These countries adopted 

integrated tax systems in the late 1980s, effectively eliminating one layer of the 

traditional double taxation of corporate income. While prior researchers have 

suggested the results in the US setting reflect capitalization, I find at most limited 

support for capitalization in the pre-integration period in Australia which parallels 

the US system. In the post-integration period in Australia, I find that the effect 

attributed to tax capitalization by prior research persists in both the credit sample 

(where firms pay dividends with tax credits that offset personal taxes) and the 

non-credit sample. For the post-integration period in New Zealand, the effect 

attributed to tax capitalization persists despite the elimination of the second layer 

of tax on corporate income. As with the Australian setting, the effect does not 

differ between the credit and non-credit samples. This contradicts the 

capitalization hypothesis 

In contrast to the tax capitalization view, the traditional view suggests that 

firms treat taxes as a cost of dividends and thus increase payout when the tax 

cost falls. I test this view using a sample of firms which survive and are profitable 

VIII 



for the periods 1975-1985 and 1990-2000. The analysis offers moderate support 

for the traditional view on dividend taxation with some support for a sustained 

increase in payout ratios following the introduction of integration. 

The findings from both the analysis of the capitalization view and the 

traditional view need to be interpreted in conjunction with one another. The 

results tend to refute capitalization while offering some support for the traditional 

view. While it would be unrealistic to claim a solution to the dividend puzzle, 

these results contribute an additional piece of evidence to the overall stock of 

knowledge. In this respect, they should be interpreted as support for the 

traditional view relative to the "new" or capitalization view. 
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CHAPTER I 

INTRODUCTION 

Overview 

The dividend puzzle, the question as to why firms pay dividends given the 

tax disadvantage relative to capital gains, remains an unresolved issue in the 

accounting and finance literature. Three different perspectives on the puzzle 

have emerged over time. These are the irrelevance view, the traditional view and 

the "new" or capitalization view. Recently, a series of papers by Harris and 

Kemsley (1999), Collins and Kemsley (2000), and Harris, Hubbard, and Kemsley 

(2001) has re-ignited the debate by suggesting that stock prices fully capitalize 

shareholder level taxes and that corporate income may be subject to three levels 

of taxation: corporate tax, dividend tax and capital gains tax. Payment of 

dividends, Collins and Kemsley (2000) suggested, eliminates one layer of tax, 

namely the capital gains tax. Accordingly, these authors suggest that the tax 

capitalization effect may offer an explanation as to why firms pay dividends in 

spite of the tax cost to shareholders. 

While the findings of these papers offer some interesting perspectives, 

they have attracted criticisms on a number of fronts. Shackelford and Shevlin 

(2001) suggested that to the extent that the results hold, the papers are 

revolutionary in nature. They note, however, three areas of concern: the 

assumption that all income will ultimately be paid out as dividends, the seeming 



conflict between clientele formation and the impounding of both dividend and 

capital gains taxes into stock prices, and limited variability in capital gains rates 

over the period of the studies. As a result, Shackelford and Shevlin (2001) called 

for further research in this field. Similarly, Maydew (2001) identified the full 

payout assumption and the clientele issue as being of concern, and also calls for 

more research into dividend tax capitalization. 

Recently, research responding to the capitalization effect suggested by 

Harris and Kemsley (1999), Collins and Kemsley (2000) and Harris et al. (2001) 

has begun to emerge. Hanlon, Myers and Shevlin (2001) re-examined the results 

using a traditional dividend tax capitalization definition and considering an 

alternative interpretation of the Ohison (1995) model. They find that while 

capitalization does occur, it does not occur to the extent found by Harris and 

Kemsley (1999). Dhaliwal, Erickson, Myers and Banyi (2001) also criticized the 

dividend capitalization model used in Harris and Kemsley (1999), Collins and 

Kemsley (2000) and Harris et al. (2001) and use an alternative approach to test 

for dividend capitalization around the 1981, 1986 and 1993 tax changes. They 

conclude that after controlling for market to book ratios, the observed 

capitalization effects disappear. 

This dissertation contributes further to the research addressing the 

dividend puzzle. It approaches the issue from two different but related 

perspectives in order to comprehensively analyze the notion of whether 

capitalization of investor level taxes occurs (the new view) or whether the other 



benefits of dividends, such as signaling and the reduction of agency costs, cause 

dividends to be paid in spite of the tax cost (the traditional view). 

First, the study investigates dividend tax capitalization in the context of 

Australian and New Zealand corporations. This is in essence a test of the new 

view. These two countries serve as a useful comparison since both implemented 

dividend imputation systems in the mid-eighties; note, however, that during this 

time Australia also introduced a capital gains tax while New Zealand did not. 

Dividend imputation systems credit shareholders with the applicable share of tax 

paid at the corporate level. This eliminates the traditional double taxation of 

corporate income by effectively integrating the corporate and shareholder tax 

systems and thus constitutes a dramatic reduction in the total tax applying to 

corporate incomeV 

Harris et al. (2001) investigated a number of non-US jurisdictions, 

including Australia, and find results consistent with their expectations. The Harris 

et al. (2001) study is, however, based entirely in the post-imputation period,^ 

raising both internal and external validity questions. This dissertation examines 

the dividend tax capitalization question in Australia on both a pre-and post-

imputation basis. The study effectively triangulates the research of Harris and 

Kemsley (1999), Collins and Kemsley (2000) and Harris et al. (2001) by 

analyzing the capitalization issues using the Harris and Kemsley (1999) model 

^ See Appendix A for an overview of the operation of dividend imputation tax systems in 
Australia and New Zealand. 



along with an alternative suggested by Hanlon, Myers, and Shevlin (2001). In so 

doing, it serves also as a test of the validity of the model used by Harris and 

Kemsley (1999) in the US setting. 

Second, the study examines payout ratios in Australia and assesses the 

extent to which dividend payout ratios are impacted by taxation. This is a test of 

the traditional view, which suggests that a decrease in tax cost causes an 

increase in dividends up to the point at which equilibrium between the costs and 

benefits of dividends is restored. Sarig (2001) noted that dividend payout ratios 

have typically been examined in a cross-sectional context but that it is more 

appropriate that the effect be considered in a longitudinal manner. Accordingly, 

he examines dividend payout ratios in the US over a 50 year time period. His 

findings indicate that there is a significant relationship between taxation and 

payout ratios. 

The introduction of dividend imputation in Australia offers an ideal 

experimental test of the impact of taxes on payout ratios and thus a test of the 

validity of the traditional view. Research to date on the impact of the dividend 

imputation system on dividend payout ratios in Australia has been inconclusive, 

with conflicting results reported (Heming, 1994; Bellamy, 1994). The longitudinal 

approach offers an opportunity to test this effect more accurately and thus 

contribute to the existing research in respect of why firms pay dividends. It is 

^ Harris et al. (2001) note that it would be preferable to also consider the effect in the pre-
imputation period, but note that their data source included only post-imputation period data. 



anticipated that to the extent that the traditional view holds, payout ratios in 

Australia will have increased post-imputation. 

Motivation 

The full tax capitalization papers 

The dividend puzzle identified by Black (1976, 1996) - why firms pay 

dividends given the tax disadvantage relative to realization of capital gain -

continues to be of ongoing interest to researchers. Recently, Harris and Kemsley 

(1999) re-ignited interest in this ongoing puzzle with their finding that investors 

fully incorporate dividend taxes into the valuation of retained earnings. This result 

lends support to the new or capitalization view in contrast to the traditional view 

of dividend taxation. Using a sample of US firms over the period 1975 to 1994, 

their results indicate investors attach different valuations to retained earnings and 

contributed capital as a result of dividend taxes. Essentially, because investors 

face dividend taxes on the future payout of retained earnings, but not on the 

return of capital, Harris and Kemsley (1999) suggested that dividend taxation 

causes a downward revaluation of retained earnings relative to contributed 

capital. 

Expanding this research to incorporate capital gains taxes, Collins and 

Kemsley (2000) examined US firms over the period 1975-1997 and find evidence 

that both dividend taxes and capital gains taxes impact the valuation of 

reinvested earnings implying that there are three layers of taxation on these 



earnings: corporate tax, dividend tax and capital gains tax. They suggest that 

rather than investors impounding a weighted average of capital gains and 

dividend taxes, the two taxes are in fact additive, rendering the capital gains tax a 

third layer. 

Essentially, as they point out, the argument hinges on the assumption that 

firms will ultimately pay out all earnings as dividends. The result of this is that 

investors factor in future dividend taxes when setting share prices, ensuring that 

there is an implicit tax on stock with built-in future dividend tax liabilities. The third 

layer of tax arises through the capital gains tax applying when a shareholder sells 

stock that has appreciated due to retention of income. Conversely, where the firm 

pays out earnings as dividends rather than reinvesting earnings, these are 

impacted by dividend taxes alone. Thus, they conclude that firms may in fact 

benefit shareholders by paying out current earnings as dividends rather than 

reinvesting these earnings in order to eliminate one layer of taxation, the capital 

gains tax. Accordingly, Collins and Kemsley (2000) suggested that this may 

serve in part to explain the dividend puzzle. 

A key limitation of this research, as acknowledged by Collins and Kemsley 

(2000), concerns the limited variability in capital gains tax rates over the period of 

analysis, 1975-1997.^ As an extension of the Harris and Kemsley (1999) 

research, Harris et al. (2001) adopted a multijurisdictional international setting 

allowing for variation of dividend taxes over alternative tax systems that afford 



different levels of relief from double taxation of corporate income. They estimate 

their model in the US, Australia, Japan, the UK, France and Germany. The time 

period for estimation in the US is 1975-1997, while for the international settings 

time periods are generally over 1984-1994."̂  Consistent with the earlier findings 

of Harris and Kemsley (1999), they demonstrate that dividend taxes are 

capitalized into share values in ways consistent with a pr/or/expectations based 

on the degree of double taxation relief afforded by the respective systems. 

Each of these three papers adopts a different modification of Ohison's 

(1995) firm valuation approach which models share prices as a function of both 

book value and net income. An integral assumption in the analysis is that the 

marginal investor is a high-tax individual, and Collins and Kemsley (2000) noted 

that their empirical tests are in fact tests of this assumption. Thus, the results 

reported are suggestive of the marginal shareholder being a high-taxed 

individual. This further contributes to the research on who is the marginal 

investor, which is generally inconclusive. While Shackelford (1991) found high-

tax individuals to be the marginal investors in his research on employee stock 

ownership plans, other research has found the corporation to be the marginal 

investor, as in Erickson and Maydew (1998) who find corporations are the 

marginal investors in preferred stock. 

^ Shackelford and Shevlin (2001) referred to the infrequent changes to the capital gains 
tax rate and the reliance that this places on other controls. 

'* A shorter time period is used for Australia (1987-1994), and two models are estimated 
in the UK reflecting two different tax regimes (pre-and post-1988). 



It is readily apparent that these studies have revitalized the dividend 

puzzle research. Their significance can be seen in the comments of Shackelford 

and Shevlin (2001, p. 44) who suggest that "If the results hold under further 

scrutiny, it is no overstatement to term the papers revolutionary." Nonetheless, 

there remain several areas of concern with regard to this stream of research, and 

which pose opportunities for researchers to contribute to the existing knowledge 

base. Shackelford and Shevlin identify three key concerns in relation to this 

stream of research. First, they note that the research is founded on the 

assumption that firms pay dividends, while in reality most firms pay little or no 

dividends. 

Second, they raise the issue of tax clienteles, which would tend to result in 

contrary results to those reported in these papers. For example, referring to 

Microsoft, which has never paid a dividend, Shackelford and Shevlin (2001, p. 

43) suggested that if the company began paying dividends, stock would be sold 

to a dividend-tax exempt clientele implying "that Microsoft's stock might impound 

capital gains taxes at the highest rate, but not dividend taxes". 

Their third concern is with respect to the small variations in capital gains 

tax rates that occurred over the period of analysis, thus imposing excessive 

reliance on the control variables employed. Maydew (2001) raised similar 

concerns. These concerns lead both Shackelford and Shevlin (2001), and 

Maydew (2001) to identify the need for continued research using different 

methodologies and tests to cross-validate the results. 
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Responses to the full tax capitalization papers 

Hanlon, Myers, and Shevlin (2001) juxtapose the full tax capitalization 

papers' position against the partial tax capitalization position supported by the 

previous literature. They are critical of the full dividend payout assumption of the 

full tax capitalization papers studies and the failure to take into account 

clienteles. Using an alternative reformulation of the Ohison (1995) model 

whereby price is regressed on contributed capital, retained earnings and net 

income, Hanlon et al. (2001) found no discount on the value of retained earnings 

and thus reject the notion that tax capitalization occurs as a result of future taxes 

on dividends. 

Hanlon et al. (2001) further analyzed the Harris and Kemsley (1999) 

approach of using the ratio of retained earnings to book value as an interaction 

term in their model. They cast serious doubt on the validity of this approach, 

which appears to drive the results of the Harris and Kemsley (1999) research. As 

a final criticism, Hanlon et al. (2001) provided an alternative interpretation of the 

Ohison (1995) model. In this respect, they suggest that investors forecast future 

earnings on the basis of both book value of equity and earnings. Hence, to the 

extent that future dividend taxes are capitalized into present stock prices, a 

discount should apply to both book value of equity and current earnings, a 

proposition with which they note their results as being weakly consistent. 

A second paper challenging the validity of the full tax capitalization papers 

results is Dhaliwal, Erickson, Myers, and Banyi (2001). Like Hanlon et al. (2001), 



these authors are critical of the underlying assumptions of the full tax 

capitalization papers studies, particularly the assumption that the timing of 

dividend payout is irrelevant in equity valuation. Further, they highlight the fact 

that capitalization would result in arbitrage opportunities. In addition to replicating 

the full tax capitalization papers' analysis, Dhaliwal et al. (2001) examined 

capitalization in the context of the 1981 and 1993 tax rate changes, and fail to 

find evidence of capitalization. 

While these studies address specific issues in the full tax capitalization 

papers, considerable uncertainty with respect to capitalization of investor level 

taxes remains. The findings of Dhaliwal et al. (2001) clearly call into question 

capitalization at all. The findings of Hanlon et al. (2001), however, imply some, 

but not complete, capitalization. 

In this dissertation, I aim to contribute to the existing literature by 

analyzing the capitalization question in an international setting where the double 

taxation of corporate income does not apply. Both Australia and New Zealand 

shifted from traditional classical tax systems in the 1980s to integrated systems. 

Elimination of the double taxation of corporate income is expected to have 

reduced any pre-existing capitalization effect that existed. 

Research Questions 

This study is focused around two key research questions concerning the 

new and traditional views pertaining to the dividend puzzle. First, the study 
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investigates the dividend tax capitalization issue in the pre- and post-imputation 

contexts in Australia as a test of the new view. It also tests the new view using 

the post-imputation context in New Zealand. Second, the study investigates the 

impact of dividend imputation on dividend payout ratios as a test of the traditional 

view. 

Dividend tax capitalization pre-and post imputation 

Harris et al. (2001) investigate tax capitalization across five different non-

US jurisdictions: Australia, Japan, France, Germany and the United Kingdom. 

With respect to Australia, Harris et al. (2001) estimated the model using data for 

the period 1987 to 1994. They find a positive and significant coefficient on the 

ratio of retained earnings to book value. They suggest that this results from the 

dividend imputation system, which can lead to an effectively negative tax on 

dividends for the shareholder.^ This result supports their hypothesis that dividend 

taxes are capitalized into stock prices. In this dissertation, I extend the analysis of 

Harris and Kemsley (1999) who used US data, to enable comparison across two 

tax regimes in Australia: the previous classical tax system and the dividend 

imputation system. I hypothesize that, if dividend capitalization holds, the 

coefficient on the ratio of retained earnings to book value will be negative in the 

pre-imputation period and will be positive, as found by Harris et al. (2001), in the 

^ Some concern also exists with regard to the inclusion of the year 1987. Initially 
imputation credits were available only to individuals, but from July 1,1988 became available to 
pension funds as well (Clarke, 1992). This is likely to have had considerable influence on the 
results since pension funds are major investors in equity capital. 
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post-imputation period. This is because the first variable captures the overall 

effect of the value increase associated with higher contributed capital and 

retained earnings while the second variable captures the tax effect associated 

with retained earnings. The model employed is as follows: 

Pit = Po + PiBVit + p2REit -h paNIn + p4REBV,t x Nln + Tjit 

where: 

Pn = fiscal year-end price per share of firm /at period t, 

BVit= shareholders' equity of firm /at period t, 

REn= retained earnings of firm /at period t, 

Nlit= current annual net income of firm /at period t, 

REBVit= ratio of retained earnings to total equity of firm /at period t. 

Given the problems of the Harris and Kemsley (1999) modeling approach, 

as pointed out by Hanlon et al. (2001) and Dhaliwal et al. (2001), the hypotheses 

are tested both using the Harris and Kemsley (1999) model as stated above, and 

the reformulated Ohison (1995) model used by Hanlon et al. (2001), which 

excludes the interaction term in the above model. This analysis facilitates a test 

of the counter-claims to the full capitalization research. Essentially, to the extent 

that the model employed by Harris and Kemsley (1999) is flawed and that the 

effect observed is actually the result of a different phenomenon, then imputation 
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should have a significant impact in the alternative models but not in Harris and 

Kemsley's (1999) model. 

Pavout ratios after dividend imputation 

When exploring the dividend puzzle, researchers have considered a wide 

array of possible explanations ranging from reduction of agency costs to the 

signaling of future earnings prospects. These constitute the traditional view of 

dividend tax implying that firms pay dividends to the point that the tax cost equals 

the non-tax benefits derived. However, Sarig (2001) noted that while researchers 

have explored such explanations within a cross-sectional context, a longitudinal 

analysis is more appropriate. He points out that cross-sectional analysis relies 

heavily on controlling for other factors that may also influence payout, despite the 

fact that not all of these factors have as yet been identified. Moreover, he notes 

that cross-sectional analysis fails to take into account the dynamic nature of 

decisions being made at the firm level. In contrast, Sarig (2001) explored 

dividend payouts in the US on a longitudinal basis. While taxation is not the 

central focus of his research, Sarig (2001) identified a significant relationship 

between payout ratios and the taxation of dividends relative to capital gains. He 

finds that an increase in capital gains tax causes a shift toward dividend payout 

rather than share repurchase. 

In this study, payout ratio analysis is utilized in order to measure the role 

of taxation in dividend setting before and after the dividend imputation system 
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was introduced in Australia. Essentially, two results are expected. First, prior to 

imputation, it is anticipated that the type of relationship observed by Sarig (2001) 

in the US also existed in Australia. In essence, the double taxation of corporate 

income is expected to have had a negative impact on dividend payout. However, 

after imputation, it is anticipated that the role of taxation in dividend policy should 

have been dramatically altered. As a result of the effective tax reduction on 

dividends in the post-imputation era, it is anticipated that payout ratios should 

have substantially increased. Following Sarig (2001), in this study I utilize a 

longitudinal approach to payout measurement, avoiding the problems associated 

with cross-sectional analysis. I hypothesize that payout ratios following the 

introduction of the imputation and capital gains tax regimes, will have increased 

for firms that have paid corporate level tax. The model I estimate is as follows: 

Payout t = Po + Pi Payout t-i + P2 Integration -1- e 

where: 

Payout t = dividends paid/reported income at time t, 

Payout t-1 = dividends paid/reported income at time t - 1, 

Integration = a dummy variable taking the value of 0 for the years 1975-1985 and 

a value of 1 in the years 1990-2000.̂  

® Data for the 1986-1989 period were unavailable. 
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In 1999, the Australian government dramatically reduced capital gains tax 

rates, effectively exempting 50 percent of total capital gain from tax (30 percent 

for pension funds). This change increases the relative tax value of capital gains 

to dividends and thus should have had a negative impact on payout ratios. 

Accordingly, I estimate the following model: 

Payout, = po + pi Payout t-i + p2 Integration -i- paCGT -i- e 

where all variables are as before and: 

CGT = a dummy variable taking the value of 1 in the years 1999 and 2000 and 

zero in all other years. 

Data and methodoloov 

Australian data were obtained from the corporations database held by the 

Australian Graduate School of Management at the University of New South 

Wales (pre-integration) and the Huntley's FinAnalysis Database (post-

integration). New Zealand data were obtained from the Datex Services Limited 

corporation database. To test for dividend tax capitalization, the models of Harris 

and Kemsley (1999) and Hanlon et al. (2001) are estimated using both OLS and 

fixed-effects regression. To test for dividend payout effects, a longitudinal model 

is estimated using Australian data. Insufficient data exist to estimate this model 
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for New Zealand. Further details of the data and methodology are discussed in 

Chapter IV. 

Findinos and contribution to knowledoe 

The results of my analysis tend to support the traditional view over the 

"new" view. At most, I find limited support for partial capitalization in the pre-

integration period in Australia which parallels the US system and more likely 

evidence of no capitalization at all. In the post-integration period in Australia, I 

find that the effect attributed to tax capitalization by prior research persists in both 

the credit sample (where firms pay dividends with tax credits that offset personal 

taxes) and the non-credit sample (where an investor level dividend tax applies). 

In New Zealand, the effect attributed to tax capitalization persists in the post-

integration period and, as with the Australian setting, the effect does not differ 

between the credit and non-credit samples. 

The traditional view suggests that firms treat taxes as a cost of dividends 

and thus increase dividend payout levels when the tax cost falls. The results are 

broadly consistent with this hypothesis with some support for a sustained 

increase in payout ratios following the introduction of integration. 

The findings from both the analysis of the capitalization view and the 

traditional view need to be interpreted in conjunction with one another. The 

results tend to refute capitalization while offering some support for the traditional 

view. While it would be unrealistic to claim a solution to the dividend puzzle, 
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these results contribute an additional piece of evidence to the overall stock of 

knowledge. 

Summarv 

In this study I address the dividend puzzle by approaching the problem 

from two different but related angles to test both the new and traditional views. 

First I address the tax dividend capitalization issue in the natural experimental 

context of the pre- and post-dividend imputation periods in Australia using an 

adaptation of the Ohison (1995) model as employed by Harris and Kemsley 

(1999), and Hanlon et al. (2001). Second, I examine dividend payout responses 

across the pre- and post-imputation systems in Australia. 

This chapter has provided an introduction to, and overview of, the 

research. The following chapter (Chapter II) addresses the development of the 

literature and in so doing locates this research within the context of the existing 

literature. Chapter III develops and outlines the hypotheses tested in the study, 

while Chapter IV discusses the methodology employed and data sources utilized 

in the research. The empirical analysis and results are provided in Chapter V 

(using Australian data) and Chapter VI (using New Zealand data) with the payout 

ratio analysis results reported in Chapter VII. Conclusions, implications for future 

research and limitations of the study are addressed in Chapter VIII. 
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CHAPTER II 

LITERATURE REVIEW 

The dividend puzzle 

In what has become one of the most famous quotations of the accounting, 

finance and economics disciplines, the noted economist Fisher Black concluded 

that the reason why firms paid dividends remains "a puzzle" (Black, 1976). In the 

presence of taxation, Black (1976) suggested that individuals and corporations 

should prefer retention to dividend payout. From a rational context. Black (1976) 

claims that dividend payment cannot adequately be explained by signaling, 

transactions costs, or by the desire to strip value from creditors. Nonetheless, 

firms do pay dividends, a puzzle with which researchers have grappled over a 

number of decades. 

Shackelford and Shevlin (2001) observed that one of the most active 

areas for accounting research has been whether taxes impact share prices; that 

is the notion of tax capitalization. They identify three key views regarding 

dividend tax capitalization that are commonly accepted within the literature: the 

dividend irrelevance view, the traditional view of dividends and the "new" view of 

dividends. Poterba and Summers (1985) similarly categorized the views on 

dividend taxation as falling into these three areas. The irrelevance view derives 

from Miller and Modigliani (1961) and Miller and Scholes (1978). As Shackelford 

and Shevlin (2001) noted, the view that taxes are irrelevant characterizes most 
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non-tax accounting research. With respect to the traditional and "new" views on 

dividends, Zodrow (1991) provided a comprehensive analysis of the two views 

and discusses some of the empirical research regarding the two views. 

Fundamentally, he notes the key difference between the views as being the 

"circumstances under which income taxation of dividends at the individual level 

has an impact on marginal investments financed with equity" (p. 497). While the 

traditional view supports the traditional double taxation results but assumes non

tax considerations dominate the tax result, the new view of dividends sees 

investor level taxes as being capitalized into stock price. In this chapter, the 

literature is summarized and discussed under each of these three categories. 

The dividend tax irrelevance view 

The dividend policy irrelevance view stems largely from the work of Miller 

and Modigliani (1961). They suggest that in an ideal world, dividends can have 

no impact on firm valuation since a dollar paid out in dividends requires an 

additional dollar in new capital to be raised to maintain the desired level of 

investment. This is referred to in the literature as dividend displacement of equity 

(Ohison, 1995; Feltham and Ohison, 1995; Harris and Kemsley, 1999). The 

increased number of shares dilutes the overall per share value in an amount 

exactly equal to the dividend payment in respect of each share. Thus, the 

payment of the dividend has no bearing on firm value. 
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Miller and Modigliani (1961) extended this analysis to embrace issues of 

market imperfections. Specifically, they note that the only imperfections of 

relevance would be those that would cause investors to prefer a return in the 

form of capital gains vis-a-vis dividends. Even then, Miller and Modigliani (1961) 

argued, the formation of clienteles would eliminate any apparent problem and 

only where there was a major concentration of investors preferring a particular 

capital gains-dividend mix would a problem arise. Taxation, they note, is the one 

imperfection that may cause such a concentration of investor preferences, most 

notably due to the tax advantage accorded capital gains. Nonetheless, Miller and 

Modigliani (1961) dismissed the possibility that tax will play a significant role, 

citing the increasing number of investors for which no tax differential between 

capital gains and dividends exists. Instead, they suggest, the mix of investors 

who are indifferent between dividends and capital gains (e.g., pension funds), 

combined with those for whom dividends are the preferred return (e.g., 

corporations), and those for whom capital gains are the preferred return, will 

facilitate clientele formation, such that no easily detectible difference in yields will 

arise as a result of payout decisions.^ In other words, the dividend policy of the 

firm will be rendered irrelevant, at least in any material sense, by the operation of 

clienteles. 

^ Miller and Modigliani (1961) acknowledged the likelihood that the difference in yields 
although small in magnitude, may still be relevant to managers and investors. They suggest, 
however, that the researcher is unlikely to be able to detect the difference created by the tax 
differential using statistical techniques. 
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While this early view of dividend irrelevance depended largely on 

clienteles, subsequent work by Miller and Scholes (1978) moved away from 

reliance on this explanation and focused on what Poterba and Summers (1985) 

label as the tax irrelevance view. Miller and Scholes (1978) noted the existence 

of evidence in support of the clientele effect but suggest that "the separation of 

shareholdings by dividend yield is nowhere as sharp as the raw tax differentials 

might seem to suggesf (p. 334). In place of the clientele explanation. Miller and 

Scholes (1978) demonstrate that investors are able to structure their affairs in 

such a way as to utilize a combination of home-grown leverage and tax favored 

investment vehicles '1o reduce the tax penalty on dividends relative to capital 

gains and, in the limit, to remove that penalty entirely" (p. 335). In essence, they 

rely on the argument that where dividends are paid, shareholders could borrow 

money and thus receive a deduction with respect to interest payments that 

cancel out the dividend receipts, and then invest the borrowings in tax-free risk-

free assets.^ This eliminates the concern relating to the tax differential between 

dividends and capital gains. As Poterba and Summers (1985) point out. Miller 

and Scholes' (1982) position is that the marginal investor is untaxed on both 

dividends and capital gains. 

In response to subsequent literature that claimed to show a tax effect 

associated with the payment of dividends (see for example Elton and Gruber, 

® Miller and Scholes (1978) referred to insurance and pension plans are key means of 
tax-free accumulation. 
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1970), Miller and Scholes (1982) argued that those results had arisen due to the 

use of inappropriate dividend yield measures. This literature was based on the 

notion that differences in capital gains and income tax levels would cause stock 

prices to decline by less than the full dividend amount on the ex-dividend date 

(Elton and Gruber, 1970). Miller and Scholes (1982), however, asserted that this 

result would not ensue, since arbitrageurs who were tax exempt or who 

experienced no differential between capital gains and income tax would enter the 

market and benefit by trading around the ex-dividend date. The literature 

supporting the existence of price declines less than dividend amounts, according 

to Miller and Scholes (1982), was flawed. They argue that the difference in yields 

between dividend-paying and non-dividend-paying firms can be explained by 

information effects. That is, an increase (decrease) in dividends sends a positive 

(negative) signal to the market and thus causes the yield to increase (decrease). 

They run a series of analyses whereby an effort is made to control for dividend 

payments that may contain new informational content. For example, emphasis is 

placed on examining the effect of firms that announced dividends in advance of 

the month of payment rather than where dividends were declared and paid in the 

same month. They concluded that: 

we find the relation between returns and dividend yields to be sensitive to 
the definition of dividend yield. The differences in estimated yield effects 
[on returns] appear to reflect differences in the degree to which the various 
short-run measures of expected dividend yield introduce unwanted 
information effects. After controlling for their information effects we find no 
significant remaining relation between returns and expected dividend 
yields - certainly nothing that could be considered a yield-related tax 
effect of the classic kind. (pp. 1130-1131) 
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The dividend irrelevance view has been further integrated into the 

literature via the work of Ohison (1995) and Feltham and Ohison (1995) who 

present alternatives to the traditional firm valuation framework. As Bernard 

(1995) noted, the traditional view of firm valuation embodies the forecasting of 

future dividends and discounting these to obtain a measure of present firm value. 

To get around the problems associated with forecasting dividends, he points out, 

the literature accepts current price as the embodiment of future dividends, 

assuming an efficient market. Thus, "stock price (or some other stock price base 

metric, such as abnormal returns) appears as a dependent variable with 

contemporaneous accounting data and other data treated as explanatory 

variables" (Bernard, 1995, p. 735). As Bernard (1995) suggested, however, the 

problem of this approach is that we are left relying on the market assessment of 

price. By way of contrast, Ohison (1995) and Feltham and Ohison (1995) offer an 

alternative based on earnings forecasts independent of dividends which leaves 

the researcher "attacking the task in the same way the fundamental analyst must: 

by estimating value, using information independent of price" (Bernard, 1995, p. 

736). Ohison (1995) summarized his model as starting with the premise that 

value equals the present valuation of future dividends, then replacing dividends 

with earnings/book value by assuming owner's equity accounting. The latter, 

Ohison (1995) noted, implies that dividends reduce book value but do not impact 

current earnings, which in turn satisfies dividend irrelevancy since "Dividends 

displace market value on a dollar-for-dollar basis" (p. 662). 
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Summarv 

Stemming from Miller and Modigliani (1961) and Miller and Scholes (1978) 

the dividend irrelevance and dividend tax irrelevance perspective has played a 

key role in the literature and, as Shackelford and Shevlin (2001) suggest, tends 

to be the dominant view outside the tax domain. Within the tax domain the 

irrelevance view has attracted much criticism, leading to both theoretical and 

empirical challenges to the irrelevance view. Opposition to the irrelevance view 

stems largely from the traditional and new views of dividend taxation, both of 

which are considered below. By testing the alternative views concerning the 

dividend puzzle, this dissertation also, in effect, tests the irrelevance view. The 

alternative views, the traditional and "new" views, and the literature pertaining to 

these views, are considered below. 

The traditional view 

Zodrow (1991) identified the traditional view of dividends as being that 

double taxation applies to all corporate investments regardless of whether the 

investments are financed via retained earnings or through new share issues. 

Fundamentally, he noted, this view depends on two key assumptions: first, that 

the benefit to the shareholder of a dividend exceeds the tax cost (non-tax factors 

dominate), and second, that marginal investments are financed with new share 

issues. Zodrow (1991) notes that the latter assumption arises as a result of each 

firm establishing and maintaining an equilibrium level of dividend payout and 
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retained earnings. Since this level is maintained over time, marginal investments 

must be financed via new capital issues; that is, dividend policy does not 

fluctuate to accommodate investment-financing needs. With regard to the first 

assumption, Zodrow (1991) noted two possible explanations for this excess 

benefit. The first possibility is that of information signaling, and the second is that 

of reduction of agency costs. Poterba and Summers (1985) noted that the 

implication is that increased dividend payout leads to a reduction in the overall 

required rate of return. They suggest that "Although dividend taxes make 

dividend payments unattractive, the reduction in discount rates which results 

from a higher payout ratio may induce firms to pay dividends" (p. 241). Poterba 

and Summers (1985) offered strong empirical support for the traditional view of 

dividend taxes. Adopting a tripartite approach, they examine ex-dividend day 

behavior, payout behavior and firm investment decisions using British firms over 

five different tax regime periods, and conclude that 'The traditional model of 

dividend taxes which regards them as additional corporate tax burdens provides 

the best approximation to their effects" (p. 274). With regard to the traditional 

view, both the signaling and agency explanations noted by Zodrow (1991) and 

Poterba and Summers (1985) have been widely considered in the literature and 

warrant some consideration below. 
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Signaling 

Bhattacharya (1979) initiated consideration of the signaling issue, noting 

the presence of asymmetric information. That is, managers have access to 

information about the firm's prospects that shareholders do not. Accordingly, 

managers signal shareholders of this information via dividends. Miller and Rock 

(1985) provide an extensive theoretical development of the notion of signaling. 

They suggest that dividend payment imposes a cost on firms, in terms of forgone 

productive investment, but that "the cost of signaling my be worth bearing to 

avoid giving the market the (false) impression that earnings were not good 

enough to justify a dividend" (Miller and Rock, 1985, p. 1045). Nonetheless, this 

theory fails to explain in any real sense why, as Easterbrook (1984) questions, 

firms would not choose alternative and less costly mechanisms of verification of 

their future earnings potential, such as independent verification. Presumably, the 

assumption must be made that dividend costs do not exceed the costs 

associated with alternative signaling mechanisms. 

Yoon and Starks (1995) examined the extent to which analyst earnings 

expectations react to dividend changes as a test of the information signaling 

hypothesis. This is a particularly intuitively appealing approach since it permits, 

as they note, a more direct test than measuring stock price reaction. Measuring 

the elasticity of the median earnings forecast with respect to dividend changes, 

Yoon and Starks (1995) found a reaction for both increases and decreases in 

dividends, when considering forecasts of current earnings. The magnitude of the 
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reaction, they note, is greater for dividend decreases than increases. With 

respect to forecasts of future earnings rather than current earnings, Yoon and 

Starks (1995) report a reaction only with respect to dividend decreases. This 

may, in fact, accord well with Miller and Rock's (1985) suggestion that "the best 

place for empirical researchers to look for evidence of dividend signaling may 

well be among firms falling into adversity, not because they then start signaling, 

but because they stop" (p. 1046). 

Also lending some support to the signaling hypothesis are the findings of 

Shirvani and Wilbratte (1997) that a ratchet effect exists with respect to dividend 

payout whereby firms are reluctant to decrease dividend payout when the ability 

to pay dividends declines. Using three measures of ability to pay dividends 

(current earnings, cash flows and stock prices), they demonstrate an asymmetric 

response of dividend payout with respect to ability to pay. This observed ratchet 

effect, they suggest, is consistent with the signaling hypothesis in that "firms are 

reluctant to reduce dividends because of the negative effect on stock prices, but 

are quite willing to increase them" (Shirvani and Wilbratte, 1997, p. 855). 

Although the ratchet effect offers some support for the signaling hypothesis, 

Shirvani and Wilbratte (1997) noted that the effect may also be consistent with 

other hypotheses, including the clientele effect, whereby firms are reluctant to 

reduce dividends since this conflicts with the interest of the established clientele. 

Fama and French (1998) examined firm value directly using cross-

sectional regressions with the excess of market value over book value as their 
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dependent variable. In a somewhat remarkable finding, they report a positive 

relationship between value and dividends even after controlling for other factors 

that should signal future profitability. Accordingly, they conclude that their results 

indicate "that dividends have information about expected profitability missed by 

current, past and future values of earnings, investment, R&D, and debt variables" 

(Fama and French, 1998, p. 837). The effect, they suggest, is sufficiently strong 

that it is unlikely to be the result of the agency cost mitigation role of dividends, 

but rather implies that dividends contain considerable information beyond 

earnings with respect to future profitability. Although Fama and French (1998) 

made no specific reference to the signaling hypothesis, their findings seemingly 

lend empirical support to this hypothesis. 

Agency theory 

Jensen and Meckling's (1976) notions of agency theory are applied by 

Easterbrook (1984) in a comprehensive development of the link between the 

theory of the firm and corporate financing decisions. Easterbrook (1984) asserted 

that the payment of dividends is one of a number of mechanisms by which a firm 

is forced to continually go to the capital market to raise funds. The benefit to 

shareholders of keeping firms in the capital market stems from the associated 

reduction in agency costs. Two key agency costs are noted: monitoring costs and 

the costs associated with managers' risk aversion. Monitoring costs are clearly 

reduced where the firm must enter the capital market, since the firm must subject 
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itself to extensive analysis by analysts and other interested parties. As 

Easterbrook (1984) suggested, "Managers who need to raise money consistently 

are more likely to act in investors' interests than managers who are immune from 

this kind of scrutiny" (p. 654). 

The risk aversion costs and the role played by capital raising requirements 

in reducing such costs are less immediately apparent. Essentially, the issue 

arises from managers tending toward greater risk aversion than shareholders. 

Since one source of risk arises from the debt-equity ratio, Easterbrook (1984) 

notes that managers are able to reduce risk by funding new projects from 

retained earnings. Retention of earnings drives down the debt-equity ratio, which 

actually benefits creditors and disadvantages stockholders since rates of return 

were set in the context of a given risk profile deriving from the debt-equity ratio. 

Requiring dividend payment, however, reduces one avenue of risk reduction by 

managers. Managers are forced into the capital market to raise either equity or 

debt, ensuring that a more appropriate risk-return profile is maintained. 

Although Easterbrook's (1984) analysis posited legitimate reasons for 

dividend payment, he notes that the analysis fails to explain dividends per se. A 

range of alternatives exists, as Easterbrook (1984) acknowledged, that would 

also keep firms in the capital markets, including share repurchases. Nonetheless, 

the agency theory perspective remains a central foundation of the traditional 

school of thought concerning dividends and has spawned a range of empirical 

literature attempting to explain dividend payment. 
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Rozeff (1982) explored the role of agency theory in dividend policy prior to 

Easterbrook's (1984) theoretical analysis. Rozeff (1982) noted the possibility of 

determining an optimum payout policy based on the two opposing cost forces, 

these being the transaction costs of raising capital due to having not retained 

earnings and the agency costs associated with retained earnings being used 

within the firm by non-owner managers. With respect to taxes, Rozeff (1982) 

suggested that these do not have a specific role to play and merely serve as 

incremental costs in the total cost equation associated with paying dividends 

(that is, they add to the existing transaction costs of having to subsequently raise 

extra capital). This perspective is entirely consistent with the traditional view of 

dividend taxes being an additional tax on corporate earnings, leading to the 

typical double tax outcome. Rozeff (1982) tested the agency issue using cross-

sectional data, with dividend payout (measured as average payout ratio over a 

seven year period) as the dependent variable. Measuring agency cost as the log 

of the number of shareholders, representing the degree of ownership dispersion, 

he finds evidence of a positive relationship between ownership dispersion and 

dividend payout. This is consistent with the agency hypothesis that as ownership 

dispersion increases, agency costs increase and there is a benefit to increasing 

external monitoring via capital raising activity. Rozeff (1982) also noted that there 

may be a tax explanation in that ownership dispersion may proxy for tax bracket 

in an inverse manner. That is, as ownership dispersion increases it may be that 

the marginal tax rate facing the average investor is lower, encouraging greater 
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dividend payment.^ Dempsey and Laber (1992) utilized a later time period, 

characterized by lower taxes, lower inflation and higher growth, to test Rozeff's 

(1982) model. Again, the results were consistent with an agency effect. 

Noting the conflict between Rozeff's (1982) findings and those of Nyman 

and Silberston (1978) who reported an inverse relationship between payout and 

the level of ownership diffusion, Jahera, Lloyd, and Modani (1986) seek to test 

the relationship between payout and ownership structure. In addition to testing 

Rozeff's (1982) model with a different data set, Jahera et al. (1986) employed an 

alternative model with dummy variables reflecting owner control versus manager 

control of the operation of the firm (manager control being where no single 

stockholder owned more than five percent of the stock). In essence, the agency 

cost increases as managers rather than owners (shareholders) have greater 

control of the operations of the firm. Consistent with agency theory expectations, 

Jahera et al. (1986) found a significant and positive relationship between payout 

(measured as the average payout over the period 1974-1980) and manager 

control.^° A measure of weak owner control (single stockholder owning five to 

fifteen percent) was not found to be significant. Jahera et al. (1986) noted that 

one potential weakness with Rozeff's (1982) measure of ownership dispersion is 

the potential correlation with omitted variables. "One omitted variable that could 

^ Rozeff (1982) appears to base this upon the assumption that higher share ownership by 
an individual is correlated with overall income. Thus, if most of the shares are owned by one 
individual, that individual is likely to have a high income and thus a high marginal tax rate. 
Conversely, if the shares are owned by many individuals, these are likely to be less likely to be 
high income earners. 
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possibly explain part of the influence of the number of shareholders is the tax 

effect. Possibly, the more shareholders, the lower their tax bracket and thus a 

preference for dividends" (Jahera et al. 1986, p. 60). The dummy variable model, 

Jahera et al. (1986) noted, may lessen this impact since the dominant owner 

would in many cases be an institution, presumably implying a preference for 

dividends. 

Moh'd, Perry, and Rimbey (1995) examine the agency effect in a dynamic 

setting, and reach the conclusion that the agency cost minimization result applies 

not just across firms but also over time within individual firms. Using time series 

cross-sectional data with dividend payout ratio as the dependent variable, they 

find results consistent with agency theory predictions. More specifically, a 

positive relationship exists between firm size and dividend payout, consistent 

with the greater agency costs in larger firms; between payout and the level of 

ownership dispersion, also implying a greater level of agency cost; and between 

payout and the level of institutional ownership. An inverse relationship was found 

between manager share ownership and payout, also consistent with agency 

theory predictions. Other findings were an inverse relationship between both past 

and expected future growth rate and dividend payout, between intrinsic risk and 

payout, and between dividends and the operating/financial leverage mix. With 

respect to the dynamic nature of the agency effect, the researchers lag the 

°̂ Note that manager control really applies to decision making and high manager control 
implies that the agent is running the corporation rather than the owners. 
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dependent variable and include this as an explanatory variable. The "results 

support the dynamic nature of dividend adjustment through time, in that firms 

adjust their payouts as shifts in the transaction cost/agency cost structure occur. 

... firms do act to minimize the sum of these costs in the determination of their 

dividend policy" (Moh'd et al., 1995, p. 382). 

A recent paper by La Porta, Lopez-de-Silanes, Schleifer and Vishny 

(2000) adopted a unique approach to testing the agency theory explanation of 

dividends. Using firms in 33 countries, the degree of legal protection is employed 

as a measure of agency risk. La Porta et al. (2000) contended that the central 

tenet of the agency theory argument is that "unless profits are paid out to 

shareholders, they may be diverted by the insiders for personal use or committed 

to unprofitable projects that provide private benefits for the insiders" (p. 2). Thus, 

dividends reduce the risk to investors. Accordingly, they explore two possible 

models relating dividends payment to the agency issue. In the first model, they 

suggest that where legal protection of minority shareholders is high, these 

shareholders will exert their power to extract cash from the firm and thus reduce 

the possibility of funds being wasted. In the second model, they suggest that in 

countries with low legal protection of minority shareholders, these shareholders 

will require dividends as a substitute for legal protection. Their results support 

model one, leading the authors to conclude that "Firms operating in countries 

with better protection of minority shareholders pay higher dividends. Moreover, 

... fast growth firms pay lower dividends than slow growth firms, consistent with 
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the idea that legally protected shareholders are willing to wait for their dividends 

when investment opportunities are good" (p. 27). Fundamentally, this notion that 

shareholders force dividends where possible accords with the concept of agency 

theory that "outside shareholders have a preference for dividends over retained 

earnings" (p. 2). 

Two studies have used the regulated utilities sector in order to explore the 

agency issue with respect to dividends. Hansen, Kumar and Shome (1994) noted 

that regulated electric utilities have been seen concurrently paying dividends and 

engaging in capital raising activity. They suggest that this extraordinary behavior 

may be explained by agency theory and the need for capital market monitoring. 

Further, they note that the need for monitoring may be exaggerated in the electric 

utility sector since agency costs arise via both management and regulators, 

neither of whom necessarily acts in the shareholders' interests. Also 

exacerbating the situation in the electric utility industry is the absence of an 

outside takeover threat and the tendency for there to be low managerial stock 

ownership and no regulator stock ownership. Using a cross-sectional model with 

dividend payout ratio measured over five years as the dependent variable, 

Hansen et al. (1994) found evidence supporting the agency theory notion of 

dividends as a monitoring mechanism. Specifically, the results show a significant 

relationship between the level of regulator-shareholder conflict (measured by the 

Salamon Brothers Regulatory Ranking) and the level of payout, with greater risk 

being associated with greater payout, and thus a greater need for capital raising 
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and the subsequent market monitoring.^^ Similarly, a negative and significant 

relationship was found between payout and the degree of ownership 

concentration, implying that dividends were used to increase monitoring where 

ownership was more widely dispersed and owners thus had less control. Other 

results of the study were also consistent with the agency theory perspective. 

Moyer, Rao, and Tripathy (1992) investigated the Smith hypothesis 

(Smith, 1986), positing "that utility managers can use dividend policy to force 

increases in the effective allowed return on equity and, hence, to mitigate the 

consequences of regulatory risk" (Moyer et al., 1992, p. 129). This can be 

broadly construed as a test of the agency theory perspective, since the test is 

essentially that dividends assist in reducing the agency costs of regulatory risk by 

requiring frequent capital raising and thus subjecting regulators to the demands 

of the market (see Jensen and Smith, 1985). Using a time-series cross-sectional 

model with payout ratio as the dependent variable, Moyer et al. (1992) found that 

firms with higher regulatory risk (measured by the Value Line climate rating) tend 

to have higher dividend payout levels. This result supports the notion of 

dividends as a means of forcing firms into the capital market where the 

shareholders benefit from enhanced market monitoring of regulators. 

^̂  The benefit of monitoring by the market in this context, Hansen et al (1994) suggest, is 
to counteract the effect of regulators being motivated electorally to impose rate restrictions on 
utilities. The pressure of the capital markets will, however offset this electoral pressure and force 
management to ensure the financial integrity of the utility. 
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Summarv 

In all cases, the perspective adopted under the traditional view is that 

non-tax benefits dominate the tax costs involved in paying dividends 

(Shackelford and Shevlin, 2001). In essence, those benefits have been seen as 

arising from the reduction of agency costs, and from the use of dividends by 

management as a signaling mechanism to shareholders, given the information 

asymmetry existing between shareholders and managers. To the extent that the 

traditional view holds, there is no expectation that share prices will capitalize the 

effects of dividend taxes. The converse may well apply, with dividends actually 

increasing firm value due to the non-tax benefits derived (Fama and French, 

1998). While the literature discussed above offers findings consistent with the 

traditional view, some of the valuation research casts doubt on the traditional 

view and implies that taxes are, at least partially, capitalized into stock prices. 

This dissertation aims to test these competing alternatives with respect to the 

motivation for dividend payment using the change from a classical to integrated 

tax system in Australia. Before outlining the means by which the two views are 

tested, the research in the tax capitalization area is considered below under the 

topic of the new view of dividends. 

The new view of dividends 

In contrast to the traditional view, Zodrow (1991) noted that the new view 

holds to the notion that investments financed via new share issues are subject to 
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the usual double taxation, but that investments financed from retained earnings 

are effectively tax exempt. This latter result is explained by the tax deferral 

benefits that accrue to retained earnings (which are assumed ultimately to be 

paid out as future dividends). As Zodrow (1991) explained, "the deferral of the 

individual level tax on dividends obtained by retaining earnings effectively offsets 

the future dividend tax liability attributable to the investment financed by such 

earnings; accordingly, in present value terms, dividend taxes do not increase the 

tax burden on investment financed with retained earnings" (p. 500). 

Zodrow (1991) notes that a key implication of the new view is that 

individual level taxes are capitalized into share prices, leading to the new view 

also being termed the "'tax capitalization' view of dividend taxation" (p. 501). In 

this respect, Shackelford and Shevlin (2001) pointed out that since dividend 

taxes are already factored into share prices, mature firms can pay dividends 

anytime without an incremental tax cost. Harris and Kemsley (1999) identified 

two existing streams of research encompassing this notion of tax capitalization: 

the research testing the King-Auerbach-Bradford analysis and the ex-dividend 

day research. Harris, Hubbard and Kemsley (2001) identified another stream as 

being the implicit tax research. A fourth stream of research is the recent full tax 

capitalization research by Harris and Kemsley (1999), Collins and Kemsley 

(2000) and Harris et al. (2001). This research has recently captured the attention 

of accounting researchers and has re-ignited the dividend puzzle debate. 

Shackelford and Shevlin (2001) have gone so far as to suggest that to the extent 
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that the results hold, the papers may be considered revolutionary. Several recent 

studies, however, have called into question the validity of these findings. The 

research in this "new" view of dividends or tax capitalization literature domain is 

summarized here under four subheadings: the early capitalization studies testing 

the King-Auerbach-Bradford analysis, the ex-dividend day studies, the implicit tax 

studies and the full tax capitalization studies. This reflects the natural progression 

of the literature over time. 

The early capitalization studies: King-Auerbach-Bradford analysis 

Essentially, the King-Auerbach-Bradford analysis developed the 

foundation of the capitalization literature by establishing the notion that taxes 

were factored into equity prices (Poterba and Summers, 1985). Auerbach (1979) 

showed that dividend policy is irrelevant in his model when it is assumed that 

income is ultimately all paid out as dividends. Auerbach (1979) notes that if a 

dividend is paid out the value of the dividend is (1 - 0) where 6 is the tax rate on 

dividends. Thus, he asserts, retaining this amount rather than paying it out 

increases the market value of the stock by (1 - 6)/ (1 - c), where c is the tax rate 

applying to capital gains. Sale of the stock subsequent to this appreciation would 

merely result in an after-tax gain that equates with the after-tax dividend. 

This impounding of taxes into equity prices is the defining element of the 

tax capitalization view. As Poterba and Summers (1985) noted, this essentially 

renders the cost of retained earnings financing less costly than new share issue, 
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and hence retained earnings becomes the marginal source of investment capital. 

Dividends in this context are merely a residual payment after meeting capital 

requirements. Auerbach (1984) tested the competing new and traditional views 

by analyzing firm cost of capital, which he operationalizes as the level of earnings 

before interest payments. He finds a significant and positive relationship between 

the level of earnings and new share issue, implying that new share issues are a 

more expensive form of financing than retention of earnings. Furthermore, he 

finds a significant negative relationship between cost of capital and personal tax 

rates, consistent with retained earnings being a less expensive source of capital 

since retained earnings remain untaxed to the individual. Accordingly, Auerbach 

(1984) concluded that the evidence is consistent with the new view that retained 

earnings are a less costly source of financing than new share issues. His findings 

of a tax impact allow him to reject not only the traditional view but also the tax 

irrelevance view. 

Bradford's (1981) analysis also promotes the capitalization view by 

adopting a rational expectations model. He adopts an equity valuation model 

which is based specifically on potential withdrawals from the firm, the latter of 

which incur a distributions tax. Accordingly, he concluded: 

an extra dollar of retained earnings (with a corresponding reduction in 
borrowing) increases the value of equity by one minus the rate of tax on 
distributions. This is why shareholders are indifferent between dividends and 
retained earnings, and why real investment continues to be determined by an 
implicit trade-off between it and retiring debt. (Bradford, 1981, p. 3) 
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The ex-dividend day studies 

The concept underpinning the ex-dividend day studies is clearly 

expressed by Elton and Gruber (1970) who point out that the "fall in price on the 

ex-dividend day should reflect the value of the dividends vis-a-vis capital gains to 

the marginal stockholders" (p. 69). Using New York Stock Exchange firms with 

trades on the ex-dividend and prior days in a one-year period, they conclude an 

average price decline-to-dividend ratio of around 79 percent, consistent with 

dividend tax being capitalized into stock price.̂ ^ Separating stocks into deciles 

according to both dividend yield and payout ratio, they find evidence of a clientele 

effect. Thus, where the fall in price approached the level of the dividend (implying 

a low marginal tax rate), the payout ratio and dividend yield tended to be higher. 

Conversely, where the price decline tended to be much less than the dividend 

amount (implying a high marginal tax rate), the payout ratio and dividend yield 

tended to be lower. 

Subsequent research has tended to build from the Elton and Gruber 

(1970) research by considering dividend yields on the ex-dividend date. Lasfer 

(1995) states the ex-dividend yield as follows: 

^̂  Poterba and Summers (1985) noted that findings that share prices fall by less than the 
dividend amount is contrary to the irrelevance view that marginal investors face the same tax rate 
on capital gains and dividends. 
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where Pex is the ex-dividend day price, Pcum is the price immediately prior to the 

ex-dividend day price and d\s the dividend. The smaller the drop-off in price on 

the ex-dividend day, the greater the return. If the ex-dividend price decreased by 

the full amount of the dividend, then no return would arise. An equivalent 

interpretation is provided by Athanassakos (1996) who stated that "the ex-

dividend day return includes a tax premium to compensate for the higher tax 

liability of the ordinary taxed investors who hold the stock through the dividend" 

(p. 557). 

Responding to Elton and Gruber (1970), Kalay (1982) documented two 

sources of bias in the Elton and Gruber (1970) work but finds that the positive 

correlation between the ex-dividend day price drop-off and dividend yield 

remains. This, he asserts, is not solely due to taxes but rather a combination of 

tax effect and short-term trading behavior to make arbitrage profits, rendering 

analysis of the marginal investor's tax rate inappropriate. As noted above. Miller 

and Scholes (1982) similarly dismissed the Elton and Gruber (1970) type 

analyses on the basis that the result is driven by non-taxed arbitrageurs who 

become the marginal investor and trade around the ex-dividend day for short-

term trading profits. Further, Miller and Scholes (1982) suggested that once other 

information elements are controlled for, the observed relationship disappears. 
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Responding to the short-term trading hypothesis, Poterba and Summers 

(1984) pointed out that the short-term trader behavior implies a price drop of 

close to the dividend amount. Any difference would presumably be associated 

with transactions costs. The UK provides an interesting case study with respect 

to this short-term trading hypothesis. Poterba and Summers (1984) noted that in 

1970 tax law changes in the UK rendered such tax arbitrage vastly more 

problematic, implying that under the short-term trading hypothesis there should 

be a subsequent tendency for a greater gap between dividend amount and ex-

dividend day price declines. In fact, they note, the data implies the reverse. 

Analyzing both daily and monthly data, Poterba and Summers (1984) considered 

the dividend tax valuation question over three different UK tax regimes: the pre-

1965 period which encompassed a classical tax system with no capital gains tax; 

the 1965 to 1973 period which comprised a classical tax system with a capital 

gains tax; and the post-1973 period, comprising an integrated tax system 

allowing shareholders credits for taxes paid at the corporate level. Their results 

imply that very little difference arose between the first and second tax regimes, 

but that substantial differences arose between the second and third regimes. 

Fundamentally, their results imply that share prices were impacted by dividend 

taxes in the first and second periods but not by capital gains taxes, while under 

imputation the tax effect was reduced. This enables them to conclude that "our 

findings that the valuation of dividends changes across tax regimes provides 

strong evidence that taxes account for part of the positive relationship between 
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yields and stock market returns" (Poterba and Summers, 1984, p. 1412). 

Furthermore, Poterba and Summers (1984) go on to emphasize the importance 

of analysis that crosses different tax regimes. In this respect they note that their 

findings "underscore the possible biases in the level of estimated dividend 

valuation coefficients and further emphasize the need for tests which rely upon 

genuine variation in the tax system in studying dividends and taxes" (Poterba and 

Summers, 1984, pp. 1412-1413). 

Lasfer (1995) also uses UK data to study the impact of dividend taxes 

across a change in tax regimes. Prior to 1988, the UK imposed significantly 

higher taxes upon income vis-a-vis capital gains. From 1988 onwards, the capital 

gains and income tax rates were brought into alignment. Lasfer (1995) thus 

suggested that after 1988 ex-dividend day returns should have diminished 

relative to the prior period.̂ ^ Using an event study approach, Lasfer (1995) 

confirmed that the 1988 tax law change did impact stock prices with drop-off 

ratios being significantly higher in the post-1988 period, consistent with the 

reduced tax benefits of capital gains over dividends. Despite this finding, Lasfer 

(1995) noted that taxation alone cannot be the only factor impacting ex-dividend 

day retums since the imputation system should have meant that the "ex-dividend 

premium in the post-1988 period should be negative, and the drop-off ratio higher 

than unity, to reflect the tax credit associated with the cash dividend received" 

^̂  Lasfer (1995) acknowledges some benefits to capital gains remain due to deferral 
advantages, potentially still resulting in a positive ex-dividend day return. 
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(p. 885-887). Other factors must accordingly explain part of the abnormal return. 

While the short-term trading hypothesis may seem to offer an explanation of this 

result, Lasfer (1995) found no evidence supporting that hypothesis, consistent 

with institutional factors limiting short-term trading around the ex-dividend date. 

In another study employing the natural experimental setting of a series of 

tax changes, Athanassakos (1996) examined behavior around the ex-dividend 

day using Canadian data over the period 1970 to 1984. This period, he notes, 

contained four substantial tax law changes, each of which tended to close the tax 

gap between dividends and capital gains. Rather than using ex-dividend day 

stock returns as the basis of his analysis, Athanassakos (1996) analyzed trading 

volume in an attempt to distill differences between the tax premium hypothesis of 

Elton and Gruber (1970) and the short-term trader hypothesis of Kalay (1982). In 

this respect he notes volume may be a more sensitive measure, since both 

hypotheses may explain the behavior observed in earlier studies. With regard to 

expected behavior, Athanassakos (1996) noted that long-term traders trade 

regardless of the dividend, resulting in abnormal trading volume around the ex-

dividend day being zero. Their behavior is unaffected by transactions costs. To 

the extent that these individuals are the marginal investor, abnormal returns 

(reflecting the tax differential between capital gains and dividends) will exist but 

will decline as the gap between dividend and capital gains tax narrows. To the 

extent that the short term trading hypothesis holds, Athanassakos (1996) 

suggested that abnormal trading volume will be high around the ex-dividend 
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date, and that abnormal returns will decline as transactions costs decline. The 

evidence reported by Athanassakos (1996) is supportive of the short-term trading 

hypothesis, and leads him to reject the model of Elton and Gruber (1970). 

The implicit tax/tax capitalization studies 

Maydew (2001) suggested that the implicit tax and capitalization notions 

are identical concepts, the former being popularized by Scholes and Wolfson 

(1992) and the latter being the terminology preferred by economists. In either 

case, the key issue is that asset prices adjust to reflect the impact of taxation. In 

the implicit tax literature, the emphasis is generally placed on tax-favored assets 

experiencing lower pre-tax rates of return than tax-disfavored assets, ensuring 

that after-tax returns are equalized for assets of equal risk. 

One of the central papers in this literature is Erickson and Maydew (1998) 

who compare preferred and common stocks before and after the unexpected 

Treasury proposal in December 1995 to reduce the dividends received deduction 

to 50 percent was announced. This, they suggest, redresses the problems of 

controlling for risk that plagued earlier research in this area. They find an 

abnormal return for preferred stocks around the announcement date but find no 

similar reaction for even high-yield common stocks, leading them to conclude 

that "corporate investors form a tax clientele for preferred stock" (p. 438). With 

respect to the earlier ex-dividend day literature, Erickson and Maydew (1998) 

suggested that one cause of the inconclusive results in those studies may have 
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been the confounding effect of the dividends received deduction placing a 

downward pressure on pre-tax returns of high dividend yield stocks. However, 

since Erickson and Maydew (1998) found no evidence of an implicit tax 

associated with the dividend received deduction, they note that this eliminates 

that issue as a confounding effect in the ex-dividend day research. 

Ayers, Cloyd and Robinson (2000) used an event study methodology to 

test for dividend tax capitalization around the announcement of the 1993 

personal tax increases. Using cumulative abnormal returns as the dependent 

variable, Ayers et al. (2000) found a significant inverse relationship between 

return and dividend yield subsequent to the tax rate changes, consistent with 

share prices capitalizing dividend taxes. Further, they find that the relationship is 

impacted by the level of institutional ownership, implying that where the marginal 

investor is an individual there is a greater degree of capitalization. 

While most of the literature in the capitalization area is dominated by 

dividend taxes, some recent papers have begun to address the capitalization 

question as it relates to capital gains taxes. Shackelford (2000) identified seven 

necessary conditions for capitalization of capital gains taxes. These include: (1) 

the marginal investor must be an individual who benefits from lower capital gains 

tax rates; (2) the marginal investor must have a net portfolio long-term gain in 

order for the preferential capital gains rates to be relevant; (3) the marginal 

investor must be willing to meet the requisite long-term holding period and not be 

dominated by non-tax incentives to sell; (4) there must be an intent to dispose of 
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the stock in a taxable transaction, vis-a-vis other strategies such as holding the 

stock until death; (5) there must be compliance on the part of the marginal 

investor; (6) the marginal investor's expectations must be altered by the change 

in the tax law as opposed to expecting that the law will change again prior to sale 

of the stock; and (7) capital supply must be inelastic, or changes in price due to 

individuals benefiting from a capital gains tax reduction may be offset by non-

individual investors exiting these stocks. Shackelford (2000) reviewed four 

papers investigating capitalization of capital gains taxes (Lang and Shackelford 

(2000), Sinai and Gyourko (1999), Guenther (1999), and Blouin, Raedy and 

Shackelford (1999)) and reports that despite the seven requisite conditions, 

these papers all find evidence of tax capitalization, suggesting that capital gains 

taxes are relevant with respect to equity price formation. 

One of the foundational studies in the capitalization of capital gains taxes 

research is Lang and Shackelford (2000). They document a negative relationship 

between stock price and dividend yield in response to the 1997 agreement to 

reduce capital gains tax. This relationship is consistent with the capitalization of 

capital gains taxes, with those stocks having a greater proportion of the overall 

return in the form of capital gains experiencing a price increase as a result of the 

capital gains tax reduction. 

Another approach to assessing the impact of capital gains has been to 

analyze trading volume in association with security price. Ricketts and Walter 

(1997) analyzed trading volume responses to the 1981 and 1986 tax acts. 
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Separating stocks into appreciated and depreciated portfolios, they find a 

sustained increase in trading volume for appreciated stocks in response to the 

1981 capital gains tax reduction, and a decrease in trading volume for 

depreciated stocks. In 1986, the tax on capital gains increased, generating 

increased trading volume for loss stocks, consistent with the decreased cost of 

selling loss stocks. Blouin, Raedy, and Shackelford (2000) also considered 

trading volume and price responses to a change in the tax law, namely the 

decreased holding period for long term capital gains under the 1998 act. Using 

initial public offerings in an attempt to control for investor holding periods, they 

detect a volume reaction in response to the tax change and find an immediate 

price decline on the day the legislation became public. The initial price decline 

seemingly arose as a result of the sudden volume surge and was followed, 

Blouin et al. (2000) noted, by a price rebound on the following day. Closely 

related to the volume studies is the research by Seida and Wempe (2000) who 

utilize the number of trades rather than trading volume to measure response to 

the 1986 capital gains tax rate increase. By using only trades of 900 shares or 

less, Seida and Wempe (2000) sought to quarantine their analysis to individual 

shareholders. Consistent with Ricketts and Walter (1997), they found that 

investors increasingly sold loss stocks, due to the decreased cost of selling those 

stocks, but decreasingly sold gain stocks, which faced a higher tax burden. 
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The full capitalization tax papers using residual income 
valuation models 

This stream of research was initiated by Harris and Kemsley (1999) who 

extended the Ohison (1995) model to allow analysis of proprietary level dividend 

taxes; that is, taxes on dividends paid to shareholders. Fundamentally, they 

suggest that shareholder dividend taxes are fully factored into the valuation of 

retained earnings. They argue that this is logically consistent with the Miller and 

Modigliani (1961) notion that dividends reduce firm value dollar-for-dollar, since 

failure to incorporate shareholder taxes into retained earnings would imply that 

after-tax dividends displace firm value by less than a dollar-for-dollar amount. 

Harris and Kemsley (1999) noted that the Ohison (1995) model, which 

defines market value as a function of book value and earnings, incorporates 

corporate tax but not shareholder level taxes. '̂* Extending this model, Harris and 

Kemsley (1999) estimate the following regression model: 

Pit = Po + fiiBVn + P2REit + psNIit + PAREBVH X Nh -h Tjit 

where: 

Pa = fiscal year-end price per share of firm /at period t, 

BVit= shareholders' equity of firm /at period t^^, 

14 Corporate tax is taken into account by using after-tax earnings. 

^̂  Harris and Kemsley (1999) note that econometrically the coefficient of this variable will 
be identical to the coefficient had book value of contributed capital been used instead of book 
value of shareholders equity, so long as clean surplus accounting is assumed. 
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REit= retained earnings of firm /at period t, 

Nlit = current annual net income of firm /at period t, 

REBVit= ratio of retained earnings to total equity of firm /at period t. 

Essentially, the effect of dividend taxes is captured by including the 

aggregate shareholders equity (BVit), which comprises contributed capital and 

retained earnings, and the retained earnings number. A positive coefficient is 

expected on the SV/f variable reflecting the fact that value is increased by both 

contributions of capital and retained earnings. To the extent that dividend taxes 

are impounded into retained earnings, a negative coefficient on the separate 

retained earnings {REn) is expected, equal to the tax rate. That is, the positive 

benefits of retained earnings are captured in the first variable and the tax impact 

in the second. The ratio of retained earnings to book value (REBV) reflects the 

divergent cost of capital for retained earnings and contributed capital. That is, 

consistent with the new view of dividend taxation, the cost of capital is expected 

to be lower for retained earnings than for contributed capital since "dividend 

taxes do not increase the tax burden on investment financed with retained 

earnings" ""̂  (Zodrow, 1991, p. 500). To the extent that this result holds, a positive 

coefficient is expected for this variable, since the value of earnings is higher 

when a greater proportion is derived from retained earnings rather than 

®̂ It should be noted that the new view posits that future earnings from investment 
sourced from retained earnings are tax-free. This is because the retained earnings enjoy a tax 
deferral benefit. The value of this deferral exactly offsets, in present value terms, the tax cost 
applying to future earnings. 
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contributed capital because of the lower tax cost associated with earnings from 

re-invested retained earnings. 

The results of the empirical analysis are consistent with Harris and 

Kemsley's (1999) expectations. A statistically significant negative coefficient of 

0.47 is found for the retained earnings variable, implying a tax of 47 percent is 

impounded into retained earnings valuations. Evidence of such a significant tax 

impact is inconsistent with the notion of clienteles (Shackelford and Shevlin, 

2001) that would imply higher taxed shareholders avoid high dividend-paying 

stocks. Similarly, a significant positive relationship is observed between firm 

value and the ratio of retained earnings to book value. Harris and Kemsley 

(1999) accordingly concluded that "the evidence suggests that dividend taxes are 

capitalized into share values" (p. 290). 

In a subsequent study, Collins and Kemsley (2000) extended the Harris 

and Kemsley (1999) research to examine not only proprietary level dividend 

taxes but also proprietary level capital gains taxes. They estimate the following 

regression model: 

Pit = ai + at + aiBVit + astcREn + aaRNh + a4tnRNk + a5tg*(1-td)RNI + OeDn 

-h ajtcjDit -h aeRRit + ocgtgREit + awtgDit+Sit 
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where: 

Prt = fiscal year-end price per share of firm /at period t, 

BVit= shareholders' equity per share of firm /at period t, 

REit= retained earnings per share of firm /at period t, 

RNljt = reinvested net income per share of firm /s at period t, 

Dit= dividends per share of firm /at period t, 

RRit= required return for firm / at period t, equal to r(BV - tdRE), where r is the 

risk-free interest rate, 

td = top federal statutory tax rate on dividends, 

tg = top federal statutory tax rate on long term capital gains, 

tg*=tg/(1-tg). 

Their results turn largely upon the significant negative coefficients for the 

dividend tax on retained earnings (tdRE), the dividend tax on reinvested current 

earnings {tdRNl), and the capital gains tax on reinvested current earnings {tg*(1-

td)RNI). These findings indicate that corporate earnings are subject to not only 

the corporate and dividend taxes, but to a third layer of tax, shareholder level 

capital gains tax. Concluding that these taxes are additive, Collins and Kemsley 

(2000) suggested that this may explain in part the dividend puzzle, since "when 

fully accounting for the effects of implicit dividend taxes, dividend payouts may 

provide a net benefit for shareholders, rather than a net tax penalty" (p. 407). 

Harris, Hubbard, and Kemsley (2001) extended the analysis of Harris and 

Kemsley (1999) and estimated the model over five different tax regimes in the 
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us, each with a different top personal marginal tax rate: 1975-81, the pre-ERTA 

period with a marginal tax rate of 70 percent; 1981-86, the ERTA period with a 

marginal tax rate of 50 percent; 1987, with a marginal tax rate of 38.5 percent; 

1987-92, the TRA 86 period with a marginal rate ranging between 28 and 33 

percent; and 1993-94, the OBRA 93 period with a marginal tax rate of 39.6 

percent. Additionally, they extend the model to an international setting, using five 

different countries: Australia, Japan, France, Germany and the United Kingdom. 

In doing so, they permit observation of the model in different tax settings, 

including two different tax regimes in the UK. The model estimated by Harris et 

al. (2001) is as follows: 

^=«o + r, + A ^ + A ^ + y 5 3 ^ * ^ + ^ . 
BY, '^' BV, -'BV, "BV, BV, 

where: 

P/f = fiscal year-end price per share of firm /at period f, 

BVit= book value of shareholders' equity of firm /at period t, 

REit= book value of retained earnings of firm /at period t, 

Nlit = net income per share of firm /s at period t, 

Yt = year dummies. 

With regard to the US, Harris et al. (2001) estimated the model over the 

five time periods and find in all cases a significant and negative coefficient for the 
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RE/BV variable, consistent with their hypothesis of retained earnings being 

discounted for dividend taxes. Moreover, they note that the magnitude of the 

coefficient declines with the declining maximum tax rate over the first four periods 

but rises in the fifth period, which saw the top marginal tax rate increase to 39.6 

percent. Using a Chow test, they further establish that the differences between 

the models for each period are statistically significant. As a further means of 

control, the model is re-estimated using a firm fixed-effects approach to control 

for variations between firms arising from factors such as differing agency costs 

and risk levels. Again, the results are significant and indicative of dividend tax 

capitalization. 

By examining five different non-US settings, Harris et al. (2001) validated 

their model by allowing for increased variation in tax settings. Specifically, the 

five countries examined offer diverse tax treatments of dividends ranging from a 

high dividend tax regime with no offsetting credits for shareholders (Japan) 

through to a limited integration system allowing some shareholder credits for 

corporate tax paid on distributed income (Germany and France) through to a 

near complete integration system offering generous tax credits to shareholders 

with respect to dividends paid (Australia). In the UK, two different tax regimes are 

analyzed; the pre-1989 period when marginal tax rates reached 60 percent and 

the post-1988 period when the top marginal tax rate declined to 40 percent. The 

results from the estimated models are consistent with the hypothesized 

capitalization of dividend taxes into retained earnings. In Australia, Harris et al. 
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(2001) report a positive coefficient on the RE/BV variable, consistent with the 

positive value associated with dividend tax credits that may in fact result in a 

negative tax on dividends. In Japan, the estimated coefficient is negative and 

significant, consistent with the case in the US. For Germany and France, where a 

partial integration system exists, the coefficient of RE/BV is insignificant, while in 

the UK the coefficient is negative in both periods but significantly less negative in 

the post-1988 period when marginal tax rates declined. Collectively, these results 

lend considerable support to the US findings of dividend tax capitalization. 

Responses to the full tax capitalization studies 

Response to the full capitalization studies has been somewhat mixed. 

That they offer a challenge to conventional thinking is beyond doubt, with 

Shackelford and Shevlin (2001) going so far as to label them as revolutionary to 

the extent that the findings are verified. However, while they may have 

revolutionary potential, they have attracted some strong criticism with respect to 

both the assumptions on which the studies depend and the methodologies 

employed. Two recent working papers, Hanlon, Myers and Shevlin (2001) and 

Dhaliwal, Erickson, Myers and Banyi (2001), directly confront the full 

capitalization studies from two different but related angles. Hanlon et al. (2001) 

stated that while they do not reject the notion of tax capitalization, they do refute 

the full capitalization argument of Harris and Kemsley (1999) with respect to 

retained earnings. They suggest that the principal differences between the full 
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and partial capitalization literature concern the questions as to how taxes are 

capitalized into prices, and more specifically whether this occurs through retained 

earnings and to what extent they are capitalized into prices. In contrast, Dhaliwal 

et al. (2001) argued that dividend taxes are not impounded into share prices at 

all. They test for tax capitalization across the 1981,1986 and 1993 tax changes 

and find no support for capitalization but rather suggest that an omitted growth 

variable, market value to book equity, explains the capitalization findings. In 

response to these criticisms, Kemsley (2001) provided a point-by-point refutation 

of each issue raised in Hanlonlet al. (2001) and Dhaliwal et al. (2001), asserting 

that "there are simple, unambiguous answers to each of the expressed concerns. 

... the new evidence ... does not really challenge dividend tax capitalization as 

they claim, but provides additional support for a rather high degree of tax 

capitalization" (p. 2). Complete details of the claim and counter claim from the 

opposing camps are not provided here. Rather, the emphasis is on the central 

tenets of the full capitalization studies that have been subject to criticism. 

The full dividend pavout assumption. Both Hanlon et al. (2001) and 

Dhaliwal et al (2001) strongly criticized the assumption made in the full 

capitalization research that all income will ultimately be paid out as dividends. 

Both papers note that alternatives such as share repurchases militate against 

dividend payout being the only ultimate outcome, and point out that ultimately 

even a liquidating distribution will receive capital gains treatment. This 

assumption that all income is ultimately paid out as dividends is not new to the 
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full capitalization research and has in fact been a criticism of the tax capitalization 

literature for some time (see for example Poterba and Summers, 1985). In 

response to this criticism, Kemsley (2001) suggested that dividend tax 

capitalization remains an empirical question and that his model is sufficiently 

flexible to allow for alternatives to dividends. The results, he argues, should 

simply evidence no capitalization to the extent that these alternative means of 

distribution dominate dividends. 

Clienteles and tax-motivated arbitrage. Traditional clientele theory posits 

that high dividend-paying stocks should be held by low-taxed investors, including 

corporations qualifying for the dividends received deduction (Hanlon et al., 2001). 

Furthermore, opportunities exist for arbitrageurs to purchase a corporation where 

the retained equity reflects dividend taxes and then liquidate the corporation 

paying tax only at the capital gains rates (Dhaliwal et al., 2001). These 

opportunities logically weigh heavily against dividend tax capitalization. Kemsley 

(2001) argued that while there is dividend tax capitalization in retained earnings, 

there are offsetting effects which correspondingly increase the value of retained 

earnings; namely "the dividend tax effect from retained earnings increases the 

value of residual income" (p. 6; see also Zodrow [1991] who noted that "the 

deferral of the individual level tax on dividends obtained by retaining earnings 

effectively offsets the future dividend tax liability attributable to the investment 

financed by such earnings" [p. 500]). 
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Concerns with the use of the retained earnings to book value ratio. One of 

Hanlon et al.'s (2001) central criticisms of the full capitalization papers concerns 

the use of the interaction term, the ratio of retained earnings to book value with 

net income (REBV x Nl). Empirically, Hanlon et al. (2001) presented evidence 

consistent with a positive correlation between earnings persistence and the ratio 

of retained earnings to book value. They suggest that this term proxies for 

persistence rather than capturing the tax effect and that inclusion of this term 

drives the findings of a negative coefficient on retained earnings in Harris and 

Kemsley (1999). Estimating the following model as an alternative specification, 

they find a coefficient on retained earnings significantly greater than that on 

contributed capital. 

Pit = Po+ PiCCit + p2REit + psNitt + £it 

where: 

Pn = fiscal year-end price per share of firm / at period t, 

CCit= shareholders' equity minus retained earnings, 

REit= retained earnings of firm /at period t, 

A//,f= current annual net income of firm /at period t. 

Addition of the interaction term, they report, causes the coefficient on 

retained eamings to become negative. Kemsley (2001) strenuously defended the 
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use of the interaction term noting that, as discussed above in the arbitrage 

context, there are two offsetting forces involved in the role of retained earnings. 

He suggests that the tax effect may only be observed by extracting the positive 

effects associated with earnings from reinvested earnings. Nonetheless, Hanlon 

et al. (2001) called into question the extent to which the interaction term actually 

appropriately captures this positive effect. They show that "conceptually the 

magnitude of the coefficient on the REBV*NI term cannot be explained by cost of 

capital adjustments, and analytically show in the appendix that the weights on 

contributed capital, retained earnings, and net income should not change due to 

taxes as REBV changes" (p. 22). Similarly, Dhaliwal et al. (2001) argued that this 

interaction term, the so-called cost of capital effect that offsets the dividend tax 

discount, is in actuality a tax deferral effect only and should not be associated 

with shareholder taxes. 

Interpretation of the Ohison (1995) model. Hanlon et al. (2001) presented 

an alternative interpretation of the Ohison (1995) model. They suggest that since 

the Ohison (1995) model implies that investors use both current earnings and 

book value of equity to forecast future earnings, then if dividend taxes are 

capitalized, both book value of equity and current earnings will reflect a discount. 

They further argue that while Harris and Kemsley (1999) posited that only 

retained earnings will reflect the discount, a more appropriate interpretation 

would be that both contributed capital and retained earnings would reflect this 

discount since "earnings on contributed capital are taxed the same to investors 
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as earnings on retained earnings" (p. 31). Using the 1986 tax rate reduction, 

Hanlon et al. (2001) test this hypothesis and find weak evidence of capitalization 

but no distinction between retained earnings and contributed capital. 

Tests across different tax regimes in the US. Dhaliwal et al. (2001) tested 

for tax capitalization in response to the tax changes that occurred in 1981, 1986 

and 1993. They report that: 

Using the methodology and sample selection criteria of [Harris and 
Kemsley (1999] and [Harris et al. (2001)], the ERTA81, TRA86 and 
OBRA93 results support the conclusions in recent dividend tax 
capitalization studies in 50% of the tests. In 38% of the tests, the results 
are significant and opposite of predictions based on dividend tax 
capitalization as articulated by [the full tax capitalization studies], (p. 27) 

These findings cast some serious doubt upon the methodologies used in 

the analysis of tax capitalization and suggest further research in this area is 

warranted. 

Omitted grov t̂h variable. Dhaliwal et al. (2001) suggested that the 

negative coefficient on retained earnings reported by Harris and Kemsley (1999) 

may be explained by factors other than dividend taxes. Primarily, they argue that 

retained earnings may proxy for an omitted variable, namely growth. Using 

market value to book equity (MV/BV) as a proxy for growth, they find a significant 

negative correlation between retained earnings per share and MV/BV. Once this 

is taken into account in the Harris and Kemsley (1999) analysis, Dhaliwal et al. 

(2001) showed that the findings of that research no longer hold. They thus 

60 



conclude that "a correlated omitted variable (market to book ratio) appears to 

explain much of the results documented in the studies" (p. 37). 

Summarv 

While the tax capitalization literature extends as far back as 1977, interest 

in the area has been stimulated recently by the Harris and Kemsley (1999), 

Collins and Kemsley (2000) and Harris et al. (2001) studies. This research offers 

new approaches to the tax capitalization question and has raised questions 

about the appropriateness of firm valuation models for assessing the tax impact 

on equity value. It seems apparent that as several authors have suggested 

(Shackelford and Shevlin, 2001; Maydew, 2001; Kemsley, 2001) much more 

research remains to be done in the area and this is likely to prove a fertile field 

for researchers over the immediate term. This dissertation aims to extend the 

capitalization research by utilizing the natural experimental setting associated 

with the introduction of dividend imputation in Australia. Limited empirical 

research has been undertaken to date in this setting. The following section 

provides an overview of the research that has been conducted in the Australian 

and New Zealand imputation environment. 

The dividend imputation re.'̂ earch literature 

In 1996, Schulman, Thomas, Sellers, and Kennedy stated that "empirical 

research on the effects of tax integration is neither extensive nor conclusive" 
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(p. 35). To date, the area remains relatively unexplored within the literature and 

offers a fertile ground for researchers. Several authors have adopted an 

analytical approach in considering the consequences of the imputation system. 

Howard and Brown (1992) utilized a Miller (1977) style framework to analyze the 

role of dividend policy and capital structure. They demonstrate that under 

imputation dividend policy is of greater relative importance than capital structure 

and that gains from capital structure gains may actually be more appropriately 

achieved through modifying dividend policy. They suggest that the optimal 

dividend policy varies with the type of investor; namely they note that for 

investors with tax rates lower (higher) than the corporate rate full payout 

(retention) is desirable. Despite this diversity of interest, Howard and Brown 

(1992) noted that since pension funds are the dominant shareholders, their lower 

tax rates imply that corporations should generally favor payout of dividends 

where corporate tax has been paid (and hence credits are available). Although 

they do not address the concepts of the traditional or new views of dividend 

taxation, their findings seemingly resonate with the traditional view since a 

reduction in tax (via the imputation system) has implications for dividend policy. 

The cost of equity capital has also been analytically explored by a number 

of researchers. Officer (1994) explored the implications for the cost of capital for 

firms. Noting that the models developed in the classical context are not 

applicable in the imputation context, he outlines an alternative approach 

incorporating the value of the imputation credits to the individual into the return to 
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equity. Using the New Zealand setting. Bowman, Cliffe and Navissi (1992) used 

a theoretical analysis to show that the impact of dividend imputation on equity 

prices is conditional upon whether domestic or international investors are the 

price setters. This difference derives from the fact that only domestic 

shareholders benefit from imputation credits. Foreign shareholders are unable to 

utilize the imputation credits in their home countries and hence the credits are of 

limited value to them. Bowman et al. (1992) argued that if domestic shareholders 

are the price setters, then following the introduction of imputation after-tax returns 

initially increase, resulting in equity prices being bid up and after-tax returns 

being driven back to an equilibrium level. Conversely, if international investors 

are the price setters, the return to domestic investors rises but the price is not 

impacted since international investors do not benefit from imputation. While the 

authors advocate some empirical testing of these theoretical propositions, they 

argue that the event study methodology is unlikely to yield reliable results due to 

the absence of a surprise element in the introduction of dividend imputation '̂'. 

This seemingly offers some support to the use of alternative approaches for 

measuring the capitalization of taxes into equity prices, such as the models 

utilized by Harris and Kemsley (1999), Collins and Kemsley (2000) and Harris et 

al. (2001). This is the approach adopted in this dissertation. 

^̂  Although Bowman et al. (1992) focused upon New Zealand, the situation in Australia is 
likely to be very similar. 
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Babcock (2000) modeled multinational behavioral incentives in the context 

of imputation. She notes that the key issue is that foreign income eamed by 

multinationals located in imputation countries is generally not eligible for credits 

since that income has not born domestic tax. Fundamentally, Babcock (2000) 

demonstrated that multinationals face an incentive to increase domestic 

investment, to utilize debt financing on foreign operations and to shift foreign 

income into the home imputation jurisdiction. Implicit in her analysis is the notion 

that shareholders benefit from the payment of dividends because of the credits 

attached, although she does note that clienteles may form with either non

residents or non-taxed residents, neither of which benefit from imputation credits, 

holding multinational corporation stock. 

A limited amount of empirical research has been undertaken within 

imputation contexts. While cohesive streams of literature exist exploring 

questions such as the dividend puzzle within the classical tax setting, it is only 

recently that researchers have begun to utilize the natural experimental setting of 

the integrated tax regimes existing outside the US. Generally, limited attention 

has been given to whether the new or traditional views of dividend taxation hold 

in the imputation context. This has been addressed to some extent in the UK 

setting by Poterba and Summers (1984,1985) who find support for the traditional 

view. Recently, as discussed above, Harris et al. (2001) explored the new 

(capitalization) view by conducting a comparative analysis of the US and five 

international settings. Although they utilize the Australian imputation setting, their 
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inability to explore the issue in a pre- and post-imputation raises internal validity 

issues. While their results are indicative of capitalization, the results cannot be 

seen as being conclusive until a pre-test post-test design is employed. 

Other research that has been undertaken can be interpreted as tests of 

the new or traditional views within the imputation context. Specifically, research 

by Clarke (1992), Bellamy (1994), Heming (1994), and Anderson, Cahan and 

Rose (2001) is of relevance in this respect. Clarke (1992) examined dividend 

drop-off ratios in the pre- and post-imputation periods. As noted eariier, taxation 

of dividends implies that the drop-off in price when a stock becomes ex-dividend 

should be less than the value of the dividend. Thus, the elimination of the double-

taxation system is expected to cause the drop-off ratio to move closer toward 

one. Studying drop-offs in 1988 and 1989 and reporting pre-imputation drop-off 

rates over the period 1974 to 1986, Clarke (1992) found the reverse effect stating 

'The evidence suggests that the Australian sharemarket is discounting dividends 

versus capital gains over a period when the classical taxation bias, of double-

taxation on dividends, was reversed" (p. 41). While drop-off rates are closer to 

one for dividends with credits attached relative to those dividends with no credits, 

Clarke (1992) found no significant difference between these groups using non-

parametric analysis. 

In contrast, Bellamy (1994) found dividend drop-offs for dividends with 

credits attached to be significantly higher than for those without credits, over the 
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period 1987 to 1992. The finding of significance in contrast to Clarke (1992) 

may be associated with the use of parametric rather than non-parametric tests. 

Using OLS regression, Bellamy (1994) further found a positive and significant 

relationship between the amount of the credit attached and the amount of 

dividend paid, implying that corporations with tax credits available increase their 

dividends in order to pass these credits to shareholders. Supporting this notion is 

the increase in use of dividend reinvestment plans since the introduction of 

dividend imputation (Ballamy, 1994). 

Heming (1994) also investigated the impact of dividend imputation on 

payout ratios in Australia. He uses a sample of 145 firms with data for the five 

years prior to and five years following the introduction of the dividend imputation 

system. Employing a univariate statistical approach, Heming (1994) found 

significantly higher 5-year average payout ratios in the post-imputation period. 

However, Heming (1994) suggested that this finding is unlikely to be the result of 

the imputation system since he finds no difference in the payout ratio increase for 

firms that paid dividends with full imputation credits and those that had only 

partial imputation credits. In the context of this dissertation, a lack of payout 

response to an effective lowering of the tax rate on corporate income would 

seemingly be consistent with the new view of dividend taxation. This dissertation 

investigates the response of dividend policy in response to imputation using a 

^̂  Bellamy finds a significant difference both for the overall period and each year except 
the 1991-92 financial year. 
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methodology that offers greater controls than the univariate approach employed 

by Heming (1994) and thus increases the likelihood of being able to isolate the 

effect of the imputation system. 

While Heming's (1994) research casts some doubt on the traditional view, 

Anderson et al. (2001) specifically investigated the capitalization of imputation 

credits into stock prices. Their findings of capitalization can be interpreted as 

support for the new view of dividend taxation, although they also find evidence 

that seems consistent with the traditional view. Specifically, Anderson et al. 

(2001) compared abnormal returns around the announcement date of taxable 

and non-taxable stock dividends. They find that abnormal returns for both taxable 

and non-taxable stock dividends are positive, consistent with a traditional 

dividend signaling type role. This signaling role is apparent since "stock dividends 

are essentially cosmetic accounting changes and do not change the underlying 

business characteristics" (Anderson et al., 2001, p. 654). However, they further 

find that abnormal returns for taxable stock dividends (which carry imputation 

credits that shareholders can access) are significantly higher than those for non

taxable stock dividends. This result is consistent with the imputation tax credits 

being capitalized into stock prices and thus seemingly lends support to the new 

view. 

A working paper by Sellers, Thomas and Schulman (2001) investigated 

Canadian dividend policy responses to the dividend imputation system 

introduced in 1971. They employ a simultaneous regression approach using 
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dividend return and price return as their two endogenous variables. Although 

they find evidence that proprietary level taxes impact dividend policy, they note 

that their results appear to support conflicting perspectives: the notion that 

dividends will increase as the tax on dividends is reduced (traditional view) and 

the notion that cash dividends will decrease after imputation while the value to 

the shareholder will remain constant. One possible explanation for this seeming 

conflict, they suggest, is that the effects of the combined imputation and capital 

gains tax changes are "cleariy intermingled in both the price return and dividend 

return equations and could be frustrating our tests" (p. 19). Further investigation 

is thus needed to assess the respective validity of the new and traditional views. 

In addition to issues relating to dividends, researchers have considered 

other factors such as firm leverage under an imputation setting (Schulman, 

Thomas, Sellers, and Kennedy, 1996), and the capital investment implications of 

dividend imputation (Black, Legoria and Sellers, 2000). Overall, however, it would 

appear that the implications of tax integration remain relatively unexplored. The 

integrated setting offers researchers a clear opportunity to assess the competing 

theories on why firms pay dividends and to triangulate the findings from the US 

classical setting. This dissertation seeks to capitalize on these opportunities. 

Summarv 

The dividend puzzle has been the subject of considerable research over a 

period of decades. Despite the research effort, the puzzle remains unsolved. 
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Three clear streams of research have emerged: the dividend/dividend tax 

irrelevance literature, the traditional view of dividend taxation and the new, or 

capitalization, view of dividend taxes. This chapter has outlined these three 

streams within the literature. Much of the research has been centered within the 

classical tax setting where corporate income is taxed at both the corporate and 

individual level. The absence of any one theory to dominate renders it 

appropriate to search for new ways and settings to test these competing theories. 

The introduction of dividend imputation in Australia under which income tax is 

effectively levied only once (and then at the individual income tax rate) accords 

researchers an ideal natural experimental setting to test the competing theories. 

Some research has occurred in this setting, and this has been examined in this 

chapter. Considerable scope exists, however, to further utilize this setting in the 

ongoing pursuit of a solution to the dividend puzzle. The following chapter 

outlines the development of the hypotheses that are tested in this dissertation 

and that are based on analyzing the dividend puzzle by considering the impacts 

of the elimination of the double tax system. 
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CHAPTER III 

HYPOTHESIS DEVELOPMENT 

Overview 

The development of the literature in the dividend tax capitalization area 

raises many opportunities for further research (Shackelford and Shevlin, 2001; 

Maydew, 2001; Kemsley, 2001). In this study, the capitalization of taxes into 

share prices is investigated within the context of the dividend imputation setting 

of Australia and New Zealand. Both countries introduced dividend imputation 

systems in the mid 1980s. Australia also introduced a capital gains tax at around 

the same time, while New Zealand did not. Prior to these changes both Australia 

and New Zealand operated under classical taxation regimes with neither 

imposing a capital gains tax. 

The changes effectively increased the tax advantage of dividends relative 

to capital gains in Australia, since dividends became less heavily taxed due to 

removal of the classical double taxation of corporate income, while capital gains 

became taxed. A subsequent change in the Australian tax law applying from 

September 21, 1999, exempts half of an individual's capital gains from taxation. 

This dramatic reduction in effective tax rate increases the relative tax benefits of 

capital gains over dividend income, and thus serves as an additional natural 

experiment. 
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In New Zealand, the relative advantage of capital gains over dividends 

declined as a result of the removal of the double taxation of corporate income. 

Since capital gains are untaxed,'^ there remains nonetheless considerable 

benefit from receiving returns in the form of capital gains. To the extent that the 

shareholder's marginal tax rate is equal to or less than the corporate rate, the 

shareholder should be indifferent between dividends and capital gains as both 

would be tax free in that context. 

Elimination of the double-taxation of corporate income in Australia and 

New Zealand presents a unique opportunity for analyzing the dividend puzzle. In 

this dissertation, I adopt two different approaches to exploring the dividend 

puzzle. These two approaches test the new view and the traditional view, 

respectively. As a test of the new view, which posits that taxes will be capitalized 

into stock prices, I explore dividend tax capitalization using the capitalization 

models proposed by Harris and Kemsley (1999) and Hanlon et al. (2001). As a 

test of the traditional view, which posits that tax decreases (increases) will cause 

dividend payout to increase (decrease) I analyze the response of dividend payout 

ratios to the introduction of the integrated tax system in Australia. Eight 

hypotheses are tested, as follows. 

®̂ Capital gains are untaxed except where the gain is effectively derived from active 
trading by the shareholder in which case the gain is treated as ordinary income (see Wilkinson 
and Tooley, 2000). 

71 



HvPOthese.c; nnp through thrfig 

Harris et al. (2001) investigated their model in the context of Australia 

where a dividend imputation regime is in place. They suggest that the positive 

coefficient on the retained earnings variable is indicative of the fact that the 

imputation system can in fact result in a negative tax on dividends, as a result of 

the imputation tax credit attaching to dividends. They admit that it would have 

been preferable to test their model over both the pre- and post-imputation 

periods, but tend to downplay this concern. In actual fact, this style of post-test 

design renders it very difficult to infer causality (Cook and Campbell, 1979). 

Further, within the context of Dhaliwal et al.'s (2001) and Hanlon et al.'s 

assertions that factors other than taxation drive the results in the full 

capitalization research, the results of the post-imputation analysis in Australia are 

subject to serious question. To remedy this problem, this research explores the 

capitalization question both before and after imputation. Further, this pre- and 

post-imputation analysis facilitates a testing of the Hanlon et al. (2001) and 

Dhaliwal et al. (2001) assertions that the results of the full capitalization studies 

are driven by the interaction term. Essentially, if the criticism is valid, then the 

coefficient on the retained earnings figure should not change as a result of the 

imputation system. Conversely, if Hanlon et al. (2001) are correct in suggesting 

that the more appropriate method of testing for capitalization is the traditional 

residual income model, then that model should evidence a change in the 

coefficients on both capital and retained earnings as a result of the introduction of 
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the imputation system. Hypotheses one, two and three relate to the full 

capitalization model using Australian and New Zealand data, and are as follows: 

Australia 

H I : In the pre-imputation period, a negative relationship exists between retained 

earnings and firm value for Australian firms, and a positive relationship exists 

between firm value and the interaction term REBVxNI. 

H2: In the post-imputation period a positive relationship exists between retained 

earnings and firm value for Australian firms. 

H2a: In the post-imputation period a positive relationship exists between 

retained earnings and firm value for Australian firms paying dividends with 

credits attached. 

H2b: In the post-imputation period a negative relationship exists between 

retained earnings and firm value for Australian firms paying dividends 

without credits attached, and a positive relationship exists between firm 

value and the interaction term REBVxNI. 
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New Zealand 

H3: In the post-imputation period a positive relationship exists between retained 

earnings and firm value for New Zealand firms. 

H3a: In the post-imputation period a positive relationship exists between 

retained earnings and firm value for New Zealand firms paying dividends 

with credits attached. 

H3b: In the post-imputation period a negative relationship exists between 

retained earnings and firm value for New Zealand firms paying dividends 

without credits attached, and a positive relationship exists between firm 

value and the interaction term REBVxNI. 

Hvpotheses four through six 

Hypotheses four, five and six relate to the Hanlon et al. (2001) model 

using Australian and New Zealand data, and are as follows: 

Australia 

H4: In the pre-imputation period, there is a discount on retained earnings relative 

to contributed capital for Australian firms. 
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H5: In the post-imputation period, there is a premium on retained earnings 

relative to contributed capital for Australian firms. 

H5a: In the post-imputation period, there is a premium on retained 

earnings relative to contributed capital for Australian firms paying 

dividends with credits attached. 

H5b: In the post-imputation period, there is a discount on retained 

earnings relative to contributed capital for Australian firms paying 

dividends without credits attached. 

New Zealand 

H6: In the post-imputation period, there is a premium on retained earnings 

relative to contributed capital for New Zealand firms. 

H6a: In the post-imputation period, there is a premium on retained earnings 

relative to contributed capital for New Zealand firms paying dividends with credits 

attached. 

H6b: In the post-imputation period, there is a discount on retained earnings 

relative to contributed capital for New Zealand firms paying dividends without 

credits attached. 
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Hvpotheses seven and eight 

Hypotheses seven and eight focus on the traditional view through an 

analysis of dividend payout. La Porta et al. (2000) noted that the new view posits 

that taxes do not impact dividend payout since it is assumed that dividend taxes 

will ultimately be paid and hence are factored into asset prices. In contrast to the 

new view of dividend taxation, the traditional view holds that payout should 

increase where the tax cost of paying dividends decreases. Recalling that the 

traditional view implies dividends are paid where the non-tax benefits (such as 

signaling and agency cost mitigation) exceed the tax cost, a reduction in tax 

costs should render dividend payout more attractive due to these additional non

tax benefits (see Zodrow, 1991). The introduction of the imputation system and 

the consequent change in the relative tax position of dividends to capital gains 

present ideal opportunities to test whether the new or traditional view dominates. 

Accordingly, hypothesis seven is stated as follows, where the null form 

represents the new view and the alternate form represents the traditional view: 

H7: Dividend payout ratios for Australian firms increased after the introduction of 

dividend imputation for firms that have made corporate tax payments and 

accordingly have imputation credits available. 

In Australia, the subsequent dramatic reduction in capital gains tax that 

occurred from September 21, 1999, onwards presents an additional opportunity 
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to test between the traditional and new views using payout ratio analysis. 

Essentially, the dramatic reduction in capital gains rates alters the relative 

taxation of capital gains over dividend income and implies a decrease in payout 

ratios^°. Hence, hypothesis eight is stated as follows: 

H8: Dividend payout ratios for Australian firms decreased after 1999 with the 50 

percent reduction in the effective tax rate on capital gains tax. 

The above hypotheses address the issue of capitalization of dividend 

taxes into stock prices by utilizing two distinct approaches: the firm valuation 

approach and the payout ratio approach. The following chapter explains the 

respective methodologies for testing the hypotheses via these two approaches. It 

also outlines the data sources used in the study. 

°̂ An article in the Sydney Morning Herald noted this exact point, suggesting that the new 
capital gains treatment might result in a reduction in the level of dividends paid (Todd, 2000). 
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CHAPTER IV 

DATA AND METHOLOGY 

Data 

Australian data 

The Australian data were obtained from two sources. Data for the pre-

integration period in Australia were obtained from the Australian Graduate School 

of Management Annual Reports Database for the period 1975 to 1985. The 

integration system was introduced in Australia in 1987. Data for 1986 were 

unavailable; however, given that investors would be anticipating the 1987 

legislative change, this year would likely be excluded anyway. All firms which 

appeared in one or more of these years were initially selected, yielding a total of 

8,534 firm-year observations. The variables needed for estimating the modified 

Ohison (1995) model were defined and collected as follows: 

Price = balance date share price; 

Book value of equity = total shareholder's funds; 

Retained earnings = unappropriated profits reserve plus the following 

reserve accounts: asset realization reserve, asset replacement reserve, 

capital reserve, dividend equalization reserve, general reserve, and other 

reserves.^^ 

^̂  These reserves were considered to be appropriations of profit but really appear to 
more accurately characterized as retained earnings (albeit earmarked for future purposes). It was 
believed that using only the unappropriated profits reserve may understate retained earnings. 
Several other reserve accounts were excluded from this retained earnings figure. These were: 

78 



Net income = profit reported^ -̂̂ ;̂ 

Number of shares = number of ordinary shares (fully and partly paid); 

Next, I delete any observations with missing data for any of the above 

variables (including a zero price or shares outstanding), or which have negative 

book value, retained earnings or net income figures. This reduces the dataset to 

a total of 5,432 firm-year observations. Consistent with Harris and Kemsley 

(1999), all amounts were then converted to per share amounts in order to 

eliminate heteroscedasticity problems. The heteroscedasticity issue is discussed 

later in this chapter. These observations comprise the base dataset. This base 

dataset was further reduced by eliminating outliers in accordance with the 

approach adopted by Harris and Kemsley (1999) and Harris et al. (2001) which 

entailed deletion of the top 1 percent of observations for price, shareholders 

equity, retained earnings and net income. Observations in which the ratio of 

retained earnings to book value exceeded 1 or where the ratio of price to 

shareholders equity per share exceeded 10 were also deleted, again consistent 

asset revaluation reserve, share premium reserve, stock valuation reserve, premium on 
consolidation, and investment/stock fluctuation reserve. Some sensitivity analysis regarding this 
definition is carried out in Chapter V. The results are somewhat sensitive to this measure, and 
tend to call into question the validity of the capitalization argument. 

^ Reported net profit is the final profit amount after extraordinary and abnormal items. It 
was difficult, however, to determine the appropriate net profit before extraordinary and abnormal 
items and to ensure such a measure was comparable with that used in previous US and 
international studies (Harris and Kemsley, 1999; Harris et al., 2001). The full reported income 
amount is therefore used in this study. In Chapter V, I conduct some sensitivity analysis with 
respect to this definition. The results were insensitive to changes in this definition. 

^̂  In a small number of cases, the income number was for a period less than or greater 
than 12 months. To facilitate comparability, the income number was annualized in these cases. 
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with the Harris and Kemsley (1999) data refinement process. This left a total of 

5,308 observations which comprise the refined dataset. The data refinement 

process is shown in Table 4.1. 

Data for the post imputation period were obtained for the period 1990 to 

2000 using the Huntleys' FinAnalysis Database. Data for the period 1987 to 

1989 were unavailable; however, these years would probably be excluded 

anyway since they comprise the year of introduction of the integration system 

and encompass several other potentially confounding tax changes.̂ "* This yielded 

an initial sample of 18,414 firm-year observations. Variables collected included 

the following: 

Price = ordinary share price at end of year; 

Book value of equity = reported net assets (total assets less total liabilities) 

less outside equity;̂ ^ 

Retained earnings = reported retained earnings; 

^' For example in 1988 pension funds became subject to taxation. Another development 
was that from ^990 firms were denied the ability to stream tax credits to investors who would 
benefit most from the credits. 

2= If the variable for outside equity was missing, this was counted as a zero, since it is 

that ril<?aDDeared from the database over that time period may be classified as having zero 
ouTsfdre'qX This 1̂  not expected to create significant problems since it is likely only a small 
number of firms were affected. 

80 



Net income = Reported Net Profit after abnormals;^^ 

Number of shares = calculated from market capitalization;^^ 

Dividends = interim dividend and final dividend (both excluding special 

dividends);^^ 

Imputation credit = weighted average of interim dividend imputation credit 

and final dividend imputation credit percentages. The percentage of credit 

reported in the Huntley database is the percentage of the maximum credit 

available (hence, the credit percentage will be 100 percent when the 

dividends are credited to the maximum extent possible). 

Consistent with Harris and Kemsley (1999) and Harris et al. (2001), 

observations with negative net income, book value of equity or retained earnings, 

or which had missing data items, were excluded leaving a total of 3,450 

observations. Also consistent with Harris and Kemsley (1999) and with Harris et 

al. (2001), observations in the top 1 percent of price, book value of equity and 

retained earnings were deleted, as were observations with price-to-book ratios 

exceeding 10 and retained earnings-to-book ratios exceeding 1. These deletions 

resulted in a final sample of 3,330 firm-year observations for the post-integration 

®̂ Reported Net Profit before abnormals was also collected and used in sensitivity 
analysis (see the discussion in Chapter V). Reported Net Profit after abnormals is used 
predominantly to facilitate greatest comparability between the pre- and post-integration samples. 

^̂  Number of shares = Market capitalization/ share price. 

®̂ Where either the interim or the final dividend amount was missing (as opposed to being 
zero), the entire observation was considered to be missing. This ensured that missing data did 
not cause an observation to be classed later as a credit/non-credit paying firm when the missing 
value may have resulted in an alternate characterization. 

81 



period. This is a significantly larger sample than the Harris et al. (2001) sample of 

1.034 observations for the 1987-1994 period."' The deletion process for both the 

pre- and post-integration samples is summarized in Table 4.1. 

Descriptive statistics. Tahl^ 4.2 presents descriptive statistics for the pre-

integration and post-integration periods. Table 4.3 presents the Pearson 

correlation coefficients for both periods. The correlations are generally not of 

concern and are consistent with those reported in Harris and Kemsley (1999) and 

Collins and Kemsley (2000). The means of most variables are comparable 

across samples. The retained earnings variable differs noticeably between the 

samples with a mean of $1.05 per share in the pre-integration period and a mean 

of $0.54 in the post-integration period. This difference may reflect an increase in 

dividend payout ratios (consistent with the traditional view) in the post-integration 

period. The traditional view predicts that if dividend cost is lower via a tax 

reduction then firms will increase the amount of dividends paid since they confer 

other benefits (signaling, agency cost mitigation). Alternatively, this difference 

may reflect some difference in the measurement of retained earnings between 

the samples. As noted above, an attempt was made to add back seemingly 

appropriate reserve accounts to the unappropriated profits account in the pre-

integration period in order to derive a more precise measure of retained earnings. 

®̂ Although the sample reduction process results in the elimination of a substantial 
number of obsen/ations, the process is consistent with Harris and Kemsley (1999) and Harris et 
al. (2001). Harris and Kemsley (1999) started with all firms on the Compustat Industrial File and 
ended with a sample of 27,647 observations. Harris et al. (2001) used the Compustat Global 
Vantage database which allowed sample sizes of 1,034 (Australia), 759 (France), 845 
(Germany), 6,024 (Japan), 1,787 (pre-1989 UK), and 4,076 (post-1988 UK). 
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The unappropriated profits number without the add backs has a mean of $0.60 

per share which is considerably closer to the mean in the post-integration 

sample. To minimize any problems of comparability over the samples, I estimate 

the pre-integration results both for the unappropriated earnings number alone 

and the number with the reserve add-backs. It seems likely that the most 

appropriate number is the unappropriated profits number without add backs, as 

the retained earnings number in the post-integration dataset is stated separately 

from the reserves measure. The results are only moderately sensitive to the 

difference in measure. These results are discussed in Chapter V. 

The post-imputation period is further separated into credit and non-credit 

paying sub-samples. In cases where no dividend was paid these observations 

were deleted from the sample since the capitalization implications could not be 

predetermined without knowledge of potential credit status. After deleting non-

dividend paying observations, a total of 2,776 firm-year observations remain. I 

define the non-credit group as being any observation where a dividend was paid 

with no credit at all. This group comprises 622 observations. Conversely, the 

credit group is defined as including all observations where at least some credit 

was paid. This group comprises 2,154 observations. Descriptive statistics for 

these two groups are contained in Table 4.4. The two sub-samples are broadly 

comparable. In Chapter V, I test the sensitivity of the findings to the credit/non-

credit classification by redefining the criteria for allocation to each group. The 

results tend not to be sensitive to the way in which the credit is measured. 
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Pavout analvsis component 

This component of the study adopts a time series methodology. 

Accordingly, I include only firms that survive for the entire period of analysis 

(1975 to 2000) and that have data in each year in the 11-year pre-imputation 

period (1975 to 1985) and the 11-year post-imputation period (1990 to 2000). 

The data were analyzed to ensure firms which changed names were retained 

within the sample. This results in a sample of 60 firms. Next, a total of 31 firms 

with losses were deleted since calculation of the dividend payout ratio becomes 

problematic in the context of losses. The reduced sample comprises 29 firms and 

638 firm-year observations.^^ Inclusion of only firms with data throughout the 

period results in a potential survivorship bias. The tradeoff, however, is that firm 

specific effects are controlled for relative to research using cross-sectional data. 

As Sarig (2001, p. 3) notes with respect to cross-sectional research, "Barring 

such complete control [of all cross-sectional differences], one can learn little from 

a comparison of the payout policy of one firm to that of another firm." Here, I 

ensure a greater ability to test the impact the tax changes by constraining the 

data to firms with data for the entire period of analysis. A listing of the firms 

included in the sample is included in Appendix C. 

A further problem is the limited sample size (29 firms, 638 observations). 

While this sample size is of concern and does limit to some extent the 

generalizability of the results, it is not inconsistent with related research. Lintner's 
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(1956) seminal piece on dividend behavior relied on a sample of 28 US firms 

over the 1947-53 period (196 firm-year observations). Lintner (1956) does note 

that his field study research is not designed for drawing statistical conclusions 

and suggests that the results cannot necessarily be generalized. More recent 

research on non-US settings utilizes sample sizes that are broadly comparable to 

the one used in this dissertation. Panel data research on the impact of dividend 

imputation on corporate leverage employs a New Zealand dataset of 12 firms 

over 10 years (Schulman et al., 1996) along with a larger Canadian panel, while 

recent research on dividend imputation and capital investment uses pooled 

cross-section time-series data (but not panel data) with a sample of 158 firm-year 

observations (New Zealand) and 1,010 firm-year observations (Australia) (Black, 

Legoria and Sellers, 2000). In the US setting, Sarig (2001) uses a panel of 156 

firms over the period 1950-1997. 

The key variable used in the payout analysis is the ratio of income paid 

out as dividends. To facilitate comparison over the two periods, I use a measure 

of total dividends paid divided by reported net income (after abnormals). For the 

pre-integration sample, the dividend paid amount was provided in total dollars. In 

the post-integration period, the dividends number was on a per share basis. 

Hence, I first convert the dividends per share amount in the post integration 

^ In four years, the reported profit figure was for a period of time less than or greater than 
12 months. Rather than deleting these obsen/ations which would have decreased the dataset 
further, the reported profit figure was annualized. 
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sample to a total dividends amount. A sample test of this approach comparing 

the calculated measure with the actual dividends paid figure stated in annual 

reports indicated that this provides a reasonable approximation. Two of the key 

benefits of using dividend payout ratios are that there is no need to adjust for 

inflation and firms are weighted equally in the pooled analysis. I permit payout 

ratios to exceed one where the firm pays out more than its reported profit. 

Arbitrarily limiting this number to one implies a payout ratio that is in fact much 

less substantial than that which occurs. Descriptive statistics for the sample are 

provided in Table 4.5. 

New Zealand data 

New Zealand data were collected from the Datex Services Limited 

corporation database as at 1999. The database comprises a series of text files 

with one file for each firm. A copy of one such file with the relevant variables 

provided is included in Appendix B. The total set of files includes predominantly 

listed firms with some delisted firms also included. A total data set was effectively 

hand collected from the data fields in each firm's text file. 

The Datex report of listed New Zealand firms contains 140 firms. Text files 

were not available for six of these firms and an additional nine contained data in 

foreign currencies, or which had been translated from foreign currencies, and 

were thus excluded from the sample. One other firm was excluded on the basis 

that the only stock price data reported was for preference shares. This left a total 
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of 123 listed firms. Text files were also available for an additional 23 firms that 

were identifiable from the Datex delisted firm listing and which contained data in 

New Zealand dollars.^^ This resulted in a total set of 146 firm text files that were 

incorporated into the dataset. 

As noted, the data items required were collected by hand from the 

individual firm text files. Specifically, the following data items were collected for 

each firm each year:^" 

Price = market price per share; 

Book value of equity = reported shareholder's equity (in '000); 

Retained earnings = reported revenue resen/e (in '000); 

Net income = equity net profit (in '000). This excludes extraordinary items 

and is determined before convertible note interest; 

Number of shares = average issued shares (in '000); 

Dividends = interim dividend (cents per share) and final dividend (cents 

per share); 

Imputation credit = interim dividend imputation credit (cents per share) and 

final dividend imputation credit (cents per share). 

^' Files were available for some other firms which could not be used. These included 3 
firms which were neither included in the listed or the delisted information, one firm which 
contained only pro-forma data and one firm which represented the consolidated grouping of 
several others Care was also taken to avoid double counting by ensunng firms which had 
changed names were included only once in the sample. 

^ In some instances the data reported in the text files are annualized results. 

^ Special dividends paid were eliminated since they represent non-recurring events. In a 
small number of instances special dividends could not be separated from the 'ntenm or fnjal 
dividend in which case the entire field was reported as a missing obsen/ation. This ultimately 
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New Zealand introduced the dividend imputation system from April 1, 

1988. Accordingly, all firm-year observations for the period 1989 through 1998 for 

which data were available were included in the initial sample. Data for the year of 

the change were excluded on the basis that this year is likely to contain some 

noise as a result of the dividend imputation system.^ This dataset gave rise to an 

initial total of 1,134 firm-year observations for the ten year period 1989 to 1998. 

Observations with missing data items for average issued shares,̂ ^ price, 

shareholders equity, retained earnings and net income were deleted leaving 

1,068 observations. Consistent with Harris and Kemsley (1999), obsen/ations 

with negative values for shareholders equity, retained earnings and equity net 

profit were deleted, leaving a total of 585 firm-year observations. All amounts 

were then converted to per share amounts. These observations comprise the 

base dataset. This base dataset was further reduced by eliminating outliers in 

accordance with the approach adopted by Harris and Kemsley (1999) which 

entailed deletion of the top 1 percent of observations for price, shareholders 

equity, retained earnings and net income. Observations in which the ratio of 

retained earnings to book value exceeded 1 or where the ratio of price to 

causes those observations to be excluded when the dataset is divided into credit and non-credit 
groups. 

** Further, for that one year the corporate tax rate was lowered to 28 percent. It was 
subsequently raised to 33 percent the following year and remained at that level over the entire 
sample period (Moes, 1998). 

^ Observations with average issued shares of zero were also eliminated as this prevents 
the calculation of per share amounts in the subsequent analysis. Similariy, any observations with 
a zero or negative price were also deleted. 
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shareholders equity per share exceeded 10 were also deleted. This left a total of 

571 observations which comprise the refined dataset. The cumulative data 

refinement process is shown in Table 4.6. 

Table 4.7 presents descriptive statistics for the refined NZ dataset while 

Table 4.8 presents the Pearson correlation coefficients. The correlations are 

generally not of concern and are consistent with those reported in Harris and 

Kemsley (1999) and Collins and Kemsley (2000). The data were subsequently 

divided into two sub-samples, the credit and non-credit groups. Obsen/ations 

where a dividend is paid with some level of imputation credit attached are 

classified as being in the credit group. The non-credit group comprises 

observations where dividends are paid with no imputation credits attached. 

Observations where no dividends are paid are deleted. Further, since the credit 

is limited to a maximum of 33/67 of the dividend (Delloitte Touche Tohmatsu, 

1998) two observations where the credit as a percentage of the dividend 

exceeded 50 percent were assumed to be errors and were eliminated. Table 4.9 

contains descriptive statistics on these two sub-samples. The two sub-samples 

are broadly comparable in terms of structure. 

Methodoloov: Firm valuation approach 

Two different approaches are adopted here. First, the Harris and Kemsley 

(1999) model is estimated in both the pre- and post-imputation periods in 

Australia. The model is as follows: 
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Pit = Po + PiBVit + PsREit -h paNlit -h p4REBVit x Nk + m 

where: 

Intercept = the intercept has been scaled in accordance with the Weighted Least 

Squares approach and consistent with Harris and Kemsley (1999). Hence, the 

intercept is not 1, but rather 1/shares outstanding. The coefficient needs to be 

interpreted in this context. 

Pit = fiscal year-end price per share of firm / at period t, 

BVit= shareholders' equity of firm /at period f^, 

REit= retained earnings of firm /at period t, 

Nlit = current annual net income of firm /at period t, 

REBVit= ratio of retained earnings to total equity of firm /at period t. 

To the extent that Harris and Kemsley's (1999) position that taxes are fully 

capitalized into share prices is correct, a negative relationship is expected on the 

coefficient for retained earnings in the pre-imputation period. This is because the 

first variable captures the overall effect of the value increase associated with 

higher contributed capital and retained earnings while the second variable 

captures the tax effect associated with retained eamings. Harris et al. (2001) 

^ Note that this variable includes retained eamings (RE). As Harris and Kemsley (1999) 
note, econometrically the coefficient of this variable will be identical to the coefficient had book 
value of contributed capital (i.e., BV - RE) been used instead of book value of shareholders 
equity, so long as clean surplus accounting is assumed. 
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suggested that under dividend imputation, a positive coefficient is expected for 

the RE variable since the imputation credit has value to the shareholder and thus 

constitutes a "negative tax." This negative tax only arises, however, where the 

shareholder's tax on the dividend income is more than offset by the imputation 

credit and the excess credit can be applied to other income. A possible limitation 

arises, however, in the sense that not all dividends will be fully "imputed"; that is 

to say, not all dividends will bear a credit that equates to the full level of the 

corporate tax. Hence, a dividend may carry perhaps a 50 per cent imputation 

credit meaning that only half of the dividend is effectively shielded from investor 

level taxation. To control for this, the sample is partitioned into credit paying and 

non-credit paying observations. Firms that did not pay any dividends were 

omitted from the sample, as insufficient information was available to determine 

whether imputations credits would have been available to shareholders. 

Concern has been voiced by Hanlon et al. (2001) and Dhaliwal et al. 

(2001) that the model used by Harris and Kemsley (1999) is inappropriate and 

that the interaction of the ratio of retained earnings to book value times net 

income (REBV x Nl) drives the results. To test the validity of this claim, a second 

approach is adopted following Hanlon et al. (2001). Under this approach, I 

regress price on the components of book value of equity (contributed capital and 

retained earnings) and net income. The model is as follows, and is estimated in 

the pre- and post-imputation periods. 
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Pit = Po+ piCCit -h PsREit -h PaNlit + Sit 

where: 

Intercept = the intercept has been scaled in accordance with the Weighted Least 

Squares approach and consistent with Harris and Kemsley (1999). Hence, the 

intercept is not 1, but rather 1/shares outstanding. The coefficient needs to be 

interpreted in this context. 

Pit = fiscal year-end price per share of firm / at period t, 

CCit= contributed capital of firm /at period t, 

REit= retained earnings of firm /at period t, 

Nlit= current annual net income of firm /at period t. 

This model facilitates the testing of whether there is capitalization of 

dividend taxes. In the pre-imputation period, the RE coefficient is expected to be 

discounted relative to that of CC while in the post-imputation period the RE 

coefficient should be higher to the extent that the imputation credits offer value to 

the shareholder, as discussed eariier. 

This valuation approach presents a direct test of the notion of shareholder 

level tax capitalization in stock prices. If evidence of capitalization is found, this 

would offer support for the new view of dividend taxes. However, failure to find 

capitalization is not necessarily a sufficient basis for suggesting that the 

traditional view dominates the new view. Rather, an alternate methodology 

should be considered as a means of triangulating the results of the valuation 
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analysis. The following section explores payout ratio analysis as a means of 

providing additional assessment of the new versus traditional views of dividend 

taxes. 

Heteroscedasticitv issues 

As a check for heteroscedasticity, I use the White test. This involves 

running the initial regression, obtaining the residuals from that regression and 

then regressing the squared residuals on the suspect variable. The R-squared 

from this second model is then multiplied by the number of observations and the 

resultant term follows a chi-squared distribution under homoscedasticity. In this 

case, I first regress market value (price x shares outstanding) on the unsealed (or 

aggregate) book value, retained earnings, and net income terms, and the 

interaction term. I regress the squared residuals from this model on shares 

outstanding to determine whether there is a heteroscedasticity issue relating to 

firm size. For the pre-integration sample, I obtain an R-squared of 0.17. There 

are 5,308 observations, translating into a test statistic of 902 which is highly 

significant. In the post integration sample, I obtain an R-squared of 0.33, 

translating to a test statistic of 1,099. For the New Zealand sample, I obtain an R-

squared of 0.17. With the sample size of 570 this translates into a test statistic of 

96.9. Cleariy, in each of these cases heteroscedasticity is a fundamental 

problem. 
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1 then recalculate the above results after scaling all terms by shares 

outstanding, including the intercept. I regress the squared residuals from the 

original model on shares outstanding. For the pre-integration period I obtain an 

R-squared of 0.0002 which translates into a test statistic of 1.06. This indicates 

that the scaling has corrected for the heteroscedasticity problem. For the post-

integration period 1 obtain an R-squared of 0.0033, translating into a test variable 

of 10.99. This is still significant, however, the result is impacted by the large 

sample size (n = 3,329). It is a substantial reduction in the scaled model relative 

to the unsealed model. In the New Zealand sample after scaling I obtain an R-

squared of 0.0001. This translates into a test statistic of 0.057 again indicating 

that the scaling has eliminated the heteroscedasticity problem. 

Overall, the scaling appears to have dramatically reduced the 

heteroscedasticity problem. It is therefore apparent then that the scaled model is 

the most appropriate for use in this study. 

Methodology: Pavout ratio approach 

In investigating why firms pay dividends, the analysis of payout ratios has 

been a useful research tool. Two recent papers have utilized this approach in 

different settings and serve as the foundation for this analysis. La Porta et al. 

(2000) use a cross-sectional regression analysis using the value of three different 

dividend payout measures for firms as the dependent variable. The three 

measures of payout are dividends to cash flow, dividends to earnings and 

94 



dividends to sales and these are all measured as of 1994. Dividend payout is 

regressed upon a range of independent variables including measures of the 

nature of the legal protection for investors, average growth in sales (measured 

over the 1989 to 1994 period) and a measure of the relative tax advantage of 

capital gains-over dividend income. Although the central question of interest to La 

Porta et al. (2000) concerns agency issues rather than tax specific issues, they 

note that the largely insignificant coefficients on the relative capital gains to 

dividend tax variable would seem to be consistent with the new view "under 

which tax payments are already capitalized in the value of the firm and therefore 

do not influence dividend policy" (p. 19). 

La Porta et al. (2000) are able to obtain variation in the tax advantage of 

capital gains over dividends by pooling observations over 33 countries with 

differing tax regimes. Here, since the analysis is for Australian data only, no such 

variation occurs within a single year. Hence, it is necessary to consider a time 

series approach to capture the effect of changes in the tax advantage of capital 

gains to dividends. The time series approach to dividend payout analysis was 

used by Moyer et al. (1992) to test for the effect of regulatory risk in the utilities 

sector. Recently, the longitudinal approach to payout ratio analysis has been 

advocated by Sarig (2001). He suggests that the cross-sectional analysis in prior 

research ignores the fact that the theoretical analysis is based on one-firm 

properties. Thus, he points out that comparing payout from one firm to payout 

from another firm relies excessively on the use of control variables to eliminate 
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other factors of influence. This is problematic, he suggests, since we do not yet 

have complete knowledge of the factors impacting dividend policy. Moreover, 

Sarig (2001) notes that cross-sectional studies ignore the dynamic nature of the 

dividend decision, and thus a short-term change may lead to inappropriate 

conclusions. Accordingly, Sarig (2001) estimates a vector autoregressive model 

(VAR) using 156 US firms for which data was available over the period 1950 to 

1997. Although taxation is not his central focus, Sarig (2001) finds that dividend 

payout relative to share repurchases increased in response to increases in 

capital gains tax rates relative to dividend tax rates. This would seemingly be 

consistent with the traditional view of dividend taxes rather than the capitalization 

view. 

The introduction of dividend imputation in Australia offers an ideal natural 

experiment in which the balance between dividend taxes and capital gains was 

suddenly and dramatically altered. This experiment creates an opportunity to 

measure the impact of this change on dividend payout as a means of testing for 

dividend tax capitalization. The VAR approach used by Sarig (2001) has many 

advantages in this context of this type of analysis. Pindyck and Rubinfeld (1998) 

pointed out that VAR is particulariy useful when the dynamic structure of a model 

cannot be easily determined from economic theory. The VAR, they note, "makes 

minimal theoretical demands on the structure of a model" (Pindyck and 

Rubinfeld, 1998, p. 400). Hence, rather than specifying the lag structure within 

the model, they suggest that in a VAR model the researcher need only specify a 
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maximum lag that is believed to capture the majority of the effect of the variables 

upon each other. The limited data set here precludes using the VAR in this case. 

Instead, I employ a simplified approach estimating payout ratios of lagged payout 

ratio with a dummy variable representing the imputation system (which 

represents a dramatic shift in favor of dividend taxation relative to capital gains 

taxation) as the test variable. The model estimated is as follows: 

Payout t = Po -»- pi Payout M -I- p2 Integration -i- E 

where: 

Payout t = dividends paid/reported income at time t. 

Payout M = dividends paid/reported income at time t - 1, 

Integration = a dummy variable taking the value of 0 for the years 1975-1985 and 

a value of 1 in the years 1990-2000. 

A second model is estimated incorporating a second dummy variable 

representing the reduction in the effective capital gains tax rate in 1999. This 

model is: 

Payout t = Po + pi Payout M -I- p2 Integration -i- psCGT -f- e 
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where: 

CGT = a dummy variable taking the value of 1 in the years 1999 and 2000 and 

zero in all other years. 

Summarv 

This chapter has outlined the methodology employed in addressing the 

research questions of interest. Two methodological approaches are employed: 

the valuation approach and the payout ratio analysis approach. The valuation 

approach directly confronts the question as to whether proprietary level taxes are 

incorporated into asset prices, as Harris and Kemsley (1999) and related work 

would suggest. This is a test of the new view of dividend taxation. This approach 

also permits testing of Hanlon et al.'s (2001) criticism of the Harris and Kemsley 

(1999) model. The payout ratio analysis approach confronts the issue from a 

different perspective. To the extent that the traditional view of dividend taxes 

holds, it is anticipated that dividend payout ratios should increase after 

imputation. Analyzing the issue from these two different but related perspectives 

allows some triangulation of the results and thus affords greater confidence in the 

conclusions drawn with respect to the competing "new" and traditional views. 
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Table 4.1 

Data selection process: Australian data 

Panel A: Pre-integration Firm-year observations 

All observations 1975-1985 

After deletion of observations with missing 
values, non-positive book value, net 

income or retained earnings 

After deletion of observations in top 1 
percent of price, book value and retained 

earnings 

After deletion of observations with price-to-
book ratios >10 and earnings-to-book > 1 

Panel B: Post-integration 

All observations 1990-2000 

After deletion of obsen/ations with missing 
values, non-positive book value, net 

income or retained earnings 

After deletion of observations in top 1 
percent of price, book value and retained 

earnings 

After deletion of observations with price-to-
book ratios>^IOand_eamins^^ 

8,534 

5,432 

5,313 

5,308 

Firm-year obsen/ations 

18,414 

3,450 

3,381 

3,330 
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Table 4.2 

Descriptive statistics for pre- and post-integration samples 

Variable Mean 

Panel A: Pre-integration (n = 

Price 1.83 
BV 2.20 
RE 1.05 
Nl 0.26 

REBV 0.43 

Panel B: Post-integration (n 

Price 3.26 
BV 2.04 
RE 0.54 
Nl 0.23 

REBV 0.23 

Standard 
deviation 

5,308) 

1.43 
1.45 
0.97 
0.22 
0.20 

= 3,330) 

3.94 
2.01 
0.86 
0.27 
0.19 

Minimum 

0.030 
0.091 

0.000003 
0.0001 

0.000003 

0.019 
0.043 

0.000002 
0.0002 

0.000002 

Maximum 

10.70 
12.24 
7.73 
1.85 
0.96 

32.67 
20.33 
8.17 
2.37 
1.00 
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Table 4.3 

Pearson correlation coefficients 

Post-
Integration 

period 

Pre 

Price 
BV 
RE 
Nl 

REBV 

-integration period 

Price BV 
1.00 0.625 

0.799 1.00 
0.681 0.715 
0.792 0.760 
0.278 0.184 

RE 
0.539 
0.859 
1.00 

0.701 
0.635 

Nl 
0.590 
0.635 
0.651 
1.00 

0.365 

REBV 
0.246 
0.333 
0.666 
0.423 
1.00 

All correlations are significant at the 1% level. 
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Table 4.4 

Descriptive statistics for credit and non-credit post-integration samples 

Variable Mean 

Panel A: Credit group (n: 

Price 
BV 
RE 
Nl 

REBV 
Average 

Credit 

3.77 
2.30 
0.63 
0.27 
0.25 
0.93 

= 2, 

Panel B: Non-credit group (n 

Price 
BV 
RE 
Nl 

REBV 
Average 

Credit 

2.97 
1.89 
0.46 
0.20 
0.20 
NA 

Standard 
deviation 

154) 

4.13 
2.13 
0.91 
0.29 
0.19 
0.19 

= 622) 

4.05 
1.91 
0.83 
0.23 
0.20 
NA 

Minimum 

0.02 
0.07 

0.00003 
0.0005 
0.00002 
0.003 

0.09 
0.06 

0.000002 
0.001 

0.000002 
NA 

Maximum 

32.65 
20.33 
7.46 
2.37 
0.93 
1.00 

32.67 
13.39 
8.17 
1.65 
0.91 
NA 
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Table 4.5 

Descriptive statistics for dividend payout times series analysis sample 

Variable Mean Standard Minimum Maximum 
deviation 

Payout 0.747 1.479 0 34.324 
(n = 638) 

Lagged 0.694 0.661 0 8.471 
payout 
(n = 580) . 
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Table 4.6 

Data selection process: NZ data 

Data selection Firm-year observations 

All observations 1989-1998 1,134 

After deletion of observations with missing 585 
values, non-positive shareholders equity, 

net income, retained earnings or price. 

After deletion of obsen/ations in top 1 572 
percent of price, shareholders equity, 

retained earnings and net income 

After deletion of observations with price-to- 571 
book ratios >10 and earnings-to-book > 1 
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Table 4.7 

Descriptive statistics for refined NZ dataset 

Variable Mean Standard Minimum Maximum 
deviation 

Price 
BV 
RE 
Nl 

REBV 

2.40 
1.62 
0.60 
0.22 
0.34 

1.95 
1.18 
0.67 
0.22 
0.21 

0.06 
0.07 

0.0003 
0.00005 
0.0005 

14.50 
7.32 
4.98 
1.86 
0.90 

n=571 
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Table 4.8 

Pearson correlation coefficients 

Price 
BV 
RE 
Nl 

REBV 

Price 
1.00 

0.544 
0.413 
0.500 
0.142 

BV 

1.00 
0.723 
0.553 
0.196 

RE 

1.00 
0.541 
0.667 

Nl 

1.00 
0.289 

REBV*NI 

1.00 
All correlations are significant at the 1% level. 
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Table 4.9 

Descriptive statistics for credit and non-credit groups in NZ 

Variable Mean Standard 
Deviation 

Minimum Maximum 

Panel A: Credit (n = 400) 

Price 
BV 
RE 
Nl 
Credit 
percentage 

2.617 
1.689 
0.655 
0.235 
46.142 

2.039 
1.245 
0.718 
0.233 
9.204 

0.340 
0.279 
0.0007 
0.0067 
3.438 

14.50 
7.324 
4.976 
1.860 
49.600 

Panel B: Credit (n = 98) 

Price 
BV 
RE 
Nl 

Credit 
percentage 

1.958 
1.651 
0.500 
0.181 

NA 

1.646 
1.086 
0.532 
0.155 

NA 

0.200 
0.177 
0.0003 
0.020 

NA 

9.630 
6.107 
2.739 
1.168 

NA 
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CHAPTER V 

TESTING THE CAPITALIZATION HYPOTHESIS 

IN THE AUSTRALIAN SETTING 

Comparison of pre- and Post-imputation periods 

As an initial step in testing the capitalization hypothesis, 1 compute the 

OLS regression model used by Harris and Kemsley (1999) for the pre-imputation 

period and the post-imputation period, and then for the periods combined (the 

pooled model). The results are shown in Tables 5.1 through 5.3. Importantly, a 

Chow test (Table 5.4) strongly indicates that the regression coefficients are not 

identical between the samples and that two separate models should be 

estimated. An initial review of the results in Tables 5.1 and 5.2 tends to support 

the capitalization hypothesis with a negative tax capitalization in the pre-

integration period and a positive capitalization in the post-integration period, as 

evidenced by the signs on the retained earnings coefficient. Even the magnitudes 

of the estimated coefficients (-0.36^^ in the pre-integration period and 0.97 in the 

post-integration period) are feasible and suggestive of capitalization. However, a 

more thorough analysis tempers this initial conclusion. The following sections 

extend the analysis in each separate period and conclude that the evidence 

tends to refute rather than confirm the capitalization hypothesis. 
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Regression results: Pre-integration period 

Following Harris and Kemsley (1999), I first partition the data into quintiles 

based on the ratio of retained earnings to book value and regress price on book 

value and net income for each quintile. The results are shown in Table 5.5. Harris 

and Kemsley (1999) report a decreasing book value coefficient in each 

successive quintile. Here, 1 find evidence broadly consistent with this decline as 

the REBV ratio increases, with a decrease recorded in all but the second and 

fourth quintiles. In contrast to Harris and Kemsley (1999); however, I find no 

evidence of an increase in the net income coefficient across quintiles. In fact, the 

largest ratio is associated with the lowest REBV quintile. These results are only 

moderately consistent then with the results expected under the tax capitalization 

hypothesis. 

Next I estimate the full model for the pre-integration period. First, I 

estimate the model using the dataset without deletion of outliers. I estimate both 

an OLS model and a fixed-effects model, the latter being used to control for firm 

and year specific effects which may drive the results from the OLS model. The 

results are in Tables 5.6 and 5.7 and are consistent with the tax capitalization 

hypothesis (Hypothesis 1). That is, in both models there is a negative and 

significant coefficient for retained earnings and a positive and significant 

coefficient for the interaction term representing the proportion of income derived 

3̂  The maximum marginal tax rate applying to average income levels ranged from 30 to 
46 percent during this period and the average rate on average income levels ranged from 20.3 to 
23.5 percent (Reserve Bank of Australia, 1996). 
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from reinvested retained earnings. These results are similar to those found by 

Harris and Kemsley (1999) in the US setting and were interpreted by them as 

implying that retained earnings are discounted for future taxes, while income 

from reinvested retained earnings is essentially tax free. However, while Harris 

and Kemsley (1999) report a capitalization of a tax of the order of 47 percent, the 

results here would imply capitalization of a rate of only around 4 to 16 percent. 

This may be more consistent with Hanlon et al.'s (2001) suggestion that partial 

capitalization may occur. Some concern exists with the other results in this 

model, most notably the negative coefficient on the net income variable, which 

seems highly unreasonable. 

Next, I adjust the sample to eliminate outliers in accordance with the 

approach adopted by Harris and Kemsley (1999). The results for the OLS 

regression are reported in Table 5.8. These results seem to strongly support the 

capitalization hypothesis (Hypothesis 1) with both the sign and magnitude of the 

estimated coefficient on the retained earnings variable being consistent with 

expectations. Also, with the refined dataset the coefficient on the net income 

variable is positive, consistent with theoretical expectations, and the coefficient 

on the interaction term is positive and significant, consistent with the 

capitalization hypothesis. While these results support the capitalization 

hypothesis, the results are seemingly impacted by the use of the OLS model. 

Harris and Kemsley (1999, p. 285) use the fixed-effects model in their analysis to 

eliminate the possibility that a "mean cross-firm effect from any correlated 
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omitted variable relating to risk, age, growth, or industry explains the primary 

results." I estimate the fixed effects model and find that the set of firm and year 

dummy variables are highly significant (F = 9.0) suggesting that this is the more 

appropriate model. In the fixed-effects model estimated here and reported in 

Table 5.9,1 find that the estimated coefficient on the retained earnings is 

insignificant. The coefficient of the interaction term is still positive (at the 5 

percent level) and this offers some degree of support for the capitalization 

hypothesis. Clearly, however, use of the fixed effects model dramatically reduces 

the level of support for the capitalization hypothesis. 

To test the sensitivity of these results to the measurement of retained 

earnings and net income (as discussed in Chapter IV), I re-estimate the fixed-

effects model using alternate measures for these variables. In Table 5.10 I re-

estimate the models using "unappropriated profits" as the measure of retained 

earnings. This amount excludes all reserve accounts (including those such as the 

asset replacement reserve which would appear to be retained earnings 

earmarked for specific uses). The estimated coefficient is highly insignificant in 

contrast to expectations under the tax capitalization hypothesis. Under the Harris 

and Kemsley (1999) interpretation, this result implies that the market values 

contributed capital and retained earnings equivalently, in contrast to the divergent 

valuation expected under the capitalization hypothesis. This is a particularly 

revealing finding because cleariy the tax capitalization hypothesis implies a 

negative coefficient even if this amount represents only a component of retained 
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earnings. In fact, arguably this amount is the only component of retained 

earnings that investors can rely on as being available for distribution in the future 

since the other amounts by definition have been "appropriated". Thus, if 

capitalization exists it should at very least apply to the unappropriated profit 

amount. Failure to observe capitalization with respect to this variable severely 

weakens the case for tax capitalization. While the retained earnings coefficient is 

insignificant, 1 do find a significant and positive coefficient for the interaction term 

which again offers some degree of support for the capitalization hypothesis. The 

inconsistency, however, between the retained earnings results and the 

interaction term result tends to indicate that the latter may be capturing another 

non-tax effect. 

In Table 5.11 I estimate the model using reported net profit modified to 

account to some extent for abnormal and extraordinary items and using the 

adjusted retained earnings number. The adjusted net profit is a crude measure 

because specific details on abnormal and extraordinary items were not available. 

Here, I eliminate the abnormal and extraordinary income and add back the 

abnormal and extraordinary deductions which are reported. Additional abnormal 

items appear to be contained in sales of fixed assets and investments but no 

specific details are available. Further, it is apparent that the abnormal and 

extraordinary definitions in Australia are not consistent with those in the US and it 

may not be appropriate to compare these results with comparable US studies. 

Once again, as seen in Table 5.11 the estimated coefficient on the retained 
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earnings term is insignificant, while the coefficient on the interaction term is 

positive and significant. 

In summary, the pre-integration period yields results that at best support 

partial tax capitalization. A major problem, however, is the failure for any 

capitalization to be detected when the retained earnings are measured strictly as 

unappropriated profits. These unappropriated profits are in fact the most likely of 

the reserve accounts to be distributed to shareholders as dividends. Thus, if 

capitalization occurs it should be highly evident in the valuation of these 

unappropriated profits. The failure for any capitalization effect to arise with 

respect to this measure implies that the market values a dollar of contributed 

capital and a dollar of retained earnings equivalently and implies that the findings 

reported by Harris and Kemsley (1999) and Harris et al. (2001) reflect a 

phenomenon other than tax capitalization. 

Regression results: Post-integration period 

As a further test of the tax capitalization hypothesis, I re-estimate the 

parameters of the capitalization model in the post-imputation period. In this 

period, the Australian tax system eliminates one layer of taxation on corporate 

income by giving shareholders a credit for corporate tax paid, when they receive 

a dividend. For some investors, the imputation credit may exceed their regular 

tax on the dividend; in these situations, Australia allows the excess credit to 

offset income taxes on other sources of income. For these investors, the 
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imputation credit functions like a negative income tax, and thus should have 

value above and beyond that associated with the dividend alone. Thus, it is 

anticipated that the coefficient on the retained earnings variable will be positive, 

reflecting the value of tax credits. These expectations are consistent with the 

results of Harris et al. (2001), in which a positive coefficient for the retained 

earnings variable was estimated. 

To examine this, 1 first partition the data into quintiles based on the ratio of 

retained earnings to book value and regress price on book value and net income. 

Results are shown in Table 5.12. The coefficient on the book value variable 

increases as the ratio of retained eamings to book value rises in all but quintile 4, 

a result broadly consistent with the notion that the imputation credit may have 

value. 

To evaluate whether investors assign positive value to retained earnings 

above and beyond that assigned to book value, I then estimate the model for all 

firms in the post-integration period using the same model employed by Harris 

and Kemsley (1999). I estimate both the OLS and fixed-effects models. First, I 

estimate the models using the base dataset prior to outlier elimination. The 

results of these estimations are summarized in Tables 5.13 and 5.14. The results 

directly contradict the capitalization hypothesis (Hypothesis 2). The negative and 

highly significant coefficient in the OLS model on the retained eamings variable 

implies capitalization of a tax of some 232 percent (recall Harris and Kemsley 

(1999) found a tax in the US of 47 percent also in the OLS model). The subset of 
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dummy variables in the fixed effects model is significant at the 1 percent level (F 

= 23.9) implying that this is the more appropriate model. In this fixed effects 

model, the retained eamings coefficient becomes insignificant, suggesting no tax 

capitalization, either positive or negative. It is possible that these results are 

driven by outliers and hence the models are re-estimated after reducing the 

dataset in accordance with Harris and Kemsley's (1999) and Harris et al.'s (2001) 

approach. 

The results for the OLS estimation using the refined dataset after outlier 

elimination were previously reported in Table 5.2. The results for the fixed-effects 

model are in Table 5.15.1 estimate the parameters of the post-imputation model 

over the period 1990-2000. Although this is a slightly different period than that 

analyzed in Harris et al. (2001), the period is chosen for two reasons. First, and 

foremost, data for the years immediately preceding 1990 were not available. 

However, given that Australia extended the income tax to pension funds for the 

first time beginning in 1988, the years 1987 and 1988 would likely be excluded 

anyway to control for the potentially confounding effect of this change in the law. 

Nonetheless, the results are strongly consistent with the findings from Harris et 

al. (2001) who use a different database for the post-integration period. As 

indicated in Tables 5.2 and 5.15,1 find that the coefficient on the retained 

earnings variable is positive and significant, supporting Hypothesis 2. Again, an 

F-test indicates that the subset of firm and year dummy variables is significant at 

the 1 percent level (F = 5.4), and thus the fixed effects model is the preferred 
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model. In the absence of other information, these findings appear to provide 

some evidence in favor of the dividend tax capitalization hypothesis 

(Hypothesis 2). 

To further test the results, I separate the observations into credit and non-

credit sub-samples and re-estimate the models for each. The first sub-sample 

comprises firm-year observations where a dividend with some level of tax credit 

was paid (credit group) and contains 2,154 firm-year observations. This group is 

hypothesized to exhibit the characteristics of positive tax capitalization 

(Hypothesis 2a). The second sub-sample comprises firm-year observations 

where a dividend without any tax credit was paid (non-credit group) and contains 

622 firm-year observations. This group is hypothesized to exhibit characteristics 

of negative tax capitalization (Hypothesis 2b). The results of the OLS regressions 

are shown in Table 5.16.1 also estimate the model using the pooled credit and 

non-credit firms but eliminating non-dividend paying observations (Table 5.17), to 

permit a Chow test on the restricted model versus the unrestricted models. The 

Chow test (Table 5.18) on the OLS regressions indicates that there is a 

difference between the credit and non-credit firms and thus two separate 

regressions should be estimated. However, while credit and non-credit firms 

differ, they appear not to differ in a way that would support the tax capitalization 

hypothesis. 

The results from this analysis provide a particularly strong test of the 

dividend tax capitalization explanation. The strength of the test lies in the ability 
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to test for differences between dividend payments that are subject to shareholder 

level tax and those that are not, while holding other business environment factors 

constant. The fixed-effects estimated regression models for the credit and non-

credit samples are shown in Table 5.19. In both the credit and non-credit sub-

samples the set of firm and year dummy variables is significant at the one 

percent level (F = 4.7 and 6.0, respectively). The estimated coefficient for the 

retained earnings variable is positive and significant for the credit group in the 

fixed-effects model as in the OLS model. This is consistent with a capitalization 

explanation. However, in the non-credit group, the retained earnings coefficient is 

positive and significant in both the OLS model and the more important fixed 

effects model. This result is not consistent with the dividend tax capitalization 

explanation under which the retained earnings coefficient for the non-credit group 

should be negative, since the firm has signaled that tax credit benefits do not 

exist (Hypothesis 2b). Moreover, for the non-credit group, I find no significant 

relationship between price and the proportion of net income derived from 

reinvested retained earnings (REBV x Nl) in the fixed-effects model and a 

negative relationship in the OLS model. Under the capitalization hypothesis this 

coefficient is expected to be positive reflecting the ability of dividends to be paid 

tax free from these earnings. Hence, these findings are in conflict with the 

inherent notion in the capitalization view that earnings from reinvested retained 

earnings are tax-free. Taken together, these results reject Hypothesis 2b, and 
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suggest that the results found by Harris and Kemsley (1999) and Harris et al. 

(2001) reflect a phenomenon other than tax capitalization. 

Sensitivitv analvsis 

To test for sensitivity of the results, I re-estimate the model using the 

following classification of the credit and non-credit groups: (1) the credit group is 

defined to include only those observations with greater than 50 percent with the 

non-credit group as including all other obsen/ations, and (2) the credit group 

comprises observations with 100 percent credit levels, while the non-credit group 

comprises observations with zero per cent credit amounts. Results are shown in 

Tables 5.20 and 5.21 and do not differ materially from the results reported above. 

Once again the coefficient for retained earnings is positive and significant for 

both credit and non-credit samples. Further, the anticipated negative coefficient 

for the interaction term in the non-credit group does not emerge. Thus the results 

are not sensitive to the level of the credit giving considerable strength to the 

arguments of Hanlon et al. (2001) and Dhaliwal et al. (2001) that the 

phenomenon reported in the capitalization literature is something other than 

capitalization. 

Testing capitalization with an alternate model 

As noted previously, the Harris and Kemsley (1999) tax capitalization 

model has been subject to recent and growing criticism (Hanlon et al., 2001; 
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Dhaliwal et al. 2001). Hanlon et al. (2001) suggested a reformulation of the 

Ohison (1995) model in which they regress price on the components of book 

value (contributed capital and retained earnings) and net income and "conclude 

that prices do not reflect a discount on the value of retained earnings due to 

shareholder level (dividend) taxation" (p. 3). As a further test of the capitalization 

question, I estimate this model (hereafter referred to as the Hanlon et al. (2001) 

model) in both the pre- and post-integration contexts. 

First, I estimate the model in the pre-integration period using OLS 

regression. The results are shown in Table 5.22. Although the estimated retained 

earnings coefficient is less than the contributed capital coefficient, the difference 

is not significant (t = 1.47), and Hypothesis 4 is thus not supported. Next, I 

estimate the model in the post-integration period and find that the retained 

earnings coefficient is significantly more positive than the contributed capital 

coefficient (t = 11.6). Results of the estimation are shown in Table 5.23. These 

results are consistent with the capitalization hypothesis and support Hypothesis 

5. The model is next estimated with the pooled dataset (Table 5.24) and a Chow 

test (Table 5.25) supports the estimation of the models separately for the two 

different samples. 

As noted in the previous discussion, it seems apparent that the more 

appropriate model is not the OLS model but the fixed-effects model.̂ ^ Here, I 

estimate the fixed-effects model in both the pre- and post-integration periods. 
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The results are reported in Tables 5.26 and 5.27. In the pre-integration period, 

the estimated coefficient for retained earnings is significantly higher than that for 

contributed capital (t = 9.4). This result strongly refutes the capitalization 

hypothesis (Hypothesis 4) which requires retained earnings to be discounted 

relative to contributed capital. In the post-integration period, the retained earnings 

coefficient is significantly larger than that for contributed capital (t = 10.42). This 

result may imply that the market attaches value to future dividends paid with 

credits because the credit has value (Hypothesis 5). Alternatively, it may simply 

indicate that those firms that are retaining eamings are firms with considerable 

future growth potential and that this potential is reflected in higher stock prices. 

To further test the reason for this result, I separate the firms into credit and non-

credit sub-samples and re-estimate the fixed-effects model for each. 

The results of the credit and non-credit sub-sample model estimations are 

shown in Tables 5.28 and 5.29. The results tend to suggest that the obsen/ed 

effect does not represent capitalization of the imputation credit since the premium 

on retained earnings relative to capital gains is apparent in both the credit (t = 

8.8) and the non-credit samples (t = 5.5). 

^ I test the significance of the subset of firm and year dummy variables. In both the pre-
and post-integration samples the subset of variables is significant (F = 9.8 and 5.5, respectively) 
and supports reliance on this model in preference to the OLS model. 
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Summary 

This section explores the dividend puzzle by examining the tax 

capitalization hypothesis within the context of the Australian tax system, which 

changed from a double-tax to an integrated single tax system in 1987. Recent 

work by Harris and Kemsley (1999), Collins and Kemsley (2000) and Harris, 

Hubbard and Kemsley (2001) supports the tax capitalization, or "new" view of 

corporate dividend policy, in contrast to the traditional view grounded in signaling 

and agency cost mitigation. Specifically, these papers report a discounting of 

retained earnings relative to contributed capital in the US double-tax system with 

the reverse situation (a discount of contributed capital relative to retained 

earnings) applying in the Australian tax integration system (with a single tax on 

corporate income). This leads to the inference that taxes are capitalized into 

stock prices. 

In contrast, I find only weak evidence supporting tax capitalization in 

Australia in the pre-integration period. At most, the findings may support partial 

capitalization rather than the full capitalization that Harris and Kemsley (1999) 

assert exists. The evidence appears most consistent with an equivalent valuation 

of a dollar of contributed capital and a dollar of retained earnings. Further, in 

examining the post-integration period, 1 find evidence that the effect attributed to 

tax capitalization by the prior capitalization research appears to hold in non-credit 

paying firms (which parallel the US system and sees investors bearing a dividend 

tax) and credit paying firms (where relief from investor level tax is granted). 
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These results cast doubt on the conclusions of these previous studies which 

have suggested that investors capitalize both the investor-level dividend tax and 

the investor-level capital gains tax into the price of publicly traded firms. 

Specifically, the results suggest that the findings of these previous studies are 

attributable to some phenomenon other than differences in tax policy. 

While these findings contradict the tax capitalization or "new" view 

regarding the dividend puzzle, they cannot necessarily be interpreted as 

supporting the traditional view. Rather, additional empirical testing is needed to 

specifically test the claims of that view. Furthermore, it is also appropriate to 

question what non-tax factors are responsible for the results reported by Harris et 

al. (2001) and attributed to tax capitalization. 
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Table 5.1 

OLS regression of the dividend tax capitalization model 1975-1985 
(pre-integration period using dataset with outliers deleted) 

Pit = lio+ PtBVn + psFIEn + ^ 1 , + PAFIEBV, X Nln + En 

H1: In the pre-imputation period, a negative relationship exists between retained earnings 
and firm value for Australian firms, and a positive relationship exists between 

firm value and the interaction term REBVxNI. 

Po' Pi P2 P3 PA Adj.R" 

-1- -1-

-0.36 1.64 2.59 0.79 

Expected sign 

Estimated 
coefficient 

t-statistic 

? 

-87751 

-2.95** 

•¥ 

0.60 

33.40^ -6.17** 11.02** 6.80** 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, Pn = fiscal year-end price 
per share of firm /at period t, BVi,= shareholders' equity of firm /at period t, REi,= retained 
earnings per share of firm /at period t, /V/tf= current annual net income per share of firm /at 
period t, REBVn= ratio of retained earnings to total equity per share of firm /at period t. 
n = 5,185 
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Table 5.2 

OLS regression of the dividend tax capitalization model 1990-2000 
(post-integration period using dataset with outliers deleted) 

Pn = Po + PtBVn + P2REn + PaNIn + P4f^EBVn x Nk + En 

H2: In the post-imputation period a positive relationship exists between retained earnings and firm 
value for Australian firms. 

Po' Pi 02 Ps 04 Adj. R ^ ~ 

Expected ? -i- 4- -f ? 
sign 

Estimated - 0.67 0.97 7.59 -4.41 0.84 
coefficient 2452468 

t-statistic -7.16** 17.33** 9.30** 20.86** -5.63** 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, P/, = fiscal year-end price 
per share of firm /at period t, BVi,= shareholders' equity of firm /at period t, REi,= retained 
earnings per share of firm /at period t, Nln= current annual net income per share of firm /at 
period t, REBVi,= ratio of retained earnings to total equity per share of firm /at period t 
n = 3,330 
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Table 5.3 

OLS regression of the dividend tax capitalization model for the pooled dataset 
(1975-1985, 1990-2000) 

Pit = l3o+ PtBVn + pzREn + PaNIn + P4REBVn x Nln + En 

PI §1 02 P3 P4 Adj. R" 

Expected ? + ? + ? 
sign 

Estimated -910072 0.67 0.44 3.56 -0.45 0.73 
coefficient 

t-statistic -18.31** 28.61** 6.35** 17.24** -0.93 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, P/f = fiscal year-end price 
per share of firm /at period t, BVn- shareholders' equity of f im /at period t, REn= retained 
earnings per share of firm /at period t, Nln = current annual net income per share of firm /at 
period t, REBVn= ratio of retained earnings to total equity per share of firm /at period t 
n = 8,637 
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Table 5.4 

Chow test on OLS models: Pre-imputation and post-imputation period 
(unrestricted) versus pooled model (unrestricted) 

Hypothesis: The coefficients are not equal for the two groups 

restricted ESSunrestricted k res t r i c t ions P re - PoSt- F-

imputation imputation statistic 

30874 19944 5 5185 3330 932 

'significant at the 1% level 
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Table 5.5 

Regressions of price on book value of equity and net income per share for firms 
in the 1975-1985 period (pre-integration) 

Pit = Po-hPiBVit-hP2Nlifheit 

Quintile 

Lowest 

2 

3 

4 

Highest 

Po' 

-142006* 

-215408* 

-77054 

-49283 

-125280 

Pi 

0.62** 

0.63** 

0.47** 

0.54** 

0.42** 

P2 

2.94** 

1.47** 

2.66** 

2.03** 

2.75** 

Adj. R'̂  

0.73 

0.78 

0.80 

0.81 

0.81 

N 

1,062 

1,062 

1,062 

1,062 

1,060 

Mean REBVit 

0.26 

0.335 

0.450 

0.552 

0.701 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level," significant at the 5 percent level, Pn = fiscal year-end price 
per share of fimri /at period t, BVn= shareholders' equity of firm /at period t, /V//, = current annual 
net income per share of firm /at period t, REBVn= ratio of retained earnings to total equity per 
share of firni /at period t. 
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Table 5.6 

OLS regression of the dividend tax capitalization model 1975-1985 
(pre-integration period using base dataset before outlier deletion) 

Pn = Po + PtBVn + psREn + PaNIn + PAptEBVn x Nln + En 

H1: In the pre-imputation period, a negative relationship exists between retained earnings 
and firm value for Australian firms, and a positive relationship exists between 

firm value and the interaction term REBVxNI. 

Po' Pi P2 Pa P4 AdTR^ 

Expected ? -i- - -i- + 
sign 

Estimated -136737 0.06 -0.16 -0.47 1.46 0.02 
coefficient 

t-statistic -4.46** 9.86** -10.57** -10.30** 10.47** 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level," significant at the 5 percent level, Pn = fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of fimn /at period t, REn= retained 
earnings per share of firm /at period t, /V/jf= current annual net income per share of firni /at 
period t, REBVn= ratio of retained earnings to total equity per share of firm /at period t. 
n = 5,432 
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Table 5.7 

Fixed effects regression of the dividend tax capitalization model 1975-1985 
(pre-integration period using base dataset before outlier deletion) 

Pit = Po+ PtBVn + psREn + paNIn + P4REBVn X Nln -h En 

H1: In the pre-imputation period, a negative relationship exists between retained earnings 
and firm value for Australian firms, and a positive relationship exists between 

firm value and the interaction term REBVxNI. 

PI Pi 02 03 04 A"drR^ 

-I- - + + 

0.01 -0.04 -0.12 0.37 0.77 

5.53** -6.25** -6.45** 6.57** 
^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, Pn = fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of firm /at period t, REn= retained 
earnings per share of firm /at period t, Nln= current annual net income per share of firm /at 
period t, REBVn= ratio of retained earnings to total equity per share of firm /at period t. 
n = 5,432 

Expected 
sign 

Estimated 
coefficient 

t-statistic 

7 

-27645 

-1.16 
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Table 5.8 

OLS regression of the dividend tax capitalization model 1975-1985 
(pre-integration period using refined dataset after outlier deletion) 

Pn = Po + PtBVn + PsREn + PaNIn + pSEBVn x Nln + En 

H1: In the pre-imputation period, a negative relationship exists between retained earnings 
and firm value for Australian firms, and a positive relationship exists between 

firm value and the interaction term REBVxNI. 

0O' 01 02 03 04 M\.W 

Expected -i- + - -i- -H 
sign 

Estimated -90732 0.71 -0.41 1.72 1.26 0.79 
coefficient 

t-statistic -3.16** 25.46** -8.11** 6.82** 2.98** 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, P# = fiscal year-end price 
per share of firm /at period f, BVn= shareholders' equity of firm /at period t, REn= retained 
earnings per share of firm /at period t, /V/rt= current annual net income per share of firm /at 
period t, REBVn= ratio of retained earnings to total equity per share of firm /at period t 
n = 5,308 
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Table 5.9 

Fixed-effects regression of the dividend tax capitalization model 1975-1985 
(pre-integration period using refined dataset after outlier deletion) 

Pn = Po+ PtBVn + PsREn + PaNIn + P4REBVn x Nln + En 

H1: In the pre-imputation period, a negative relationship exists between retained earnings 
and firm value for Australian firms, and a positive relationship exists between 

firm value and the interaction term REBVxNI. 

11 A Adj. R̂  

Expected 
sign 

+ 

Estimated 
coefficient 

-255832 0.43 -0.07 0.83 0.86 0.76 

t-statistic -4.58* 14.65* -1.40 3.92* 2.40* 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, Pn = fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of firni /at period t, REn= retained 
earnings per share of firm /at period t, Nln = current annual net income per share of firm /at 
period t, REBVn= ratio of retained earnings to total equity per share of firm /at period f. 
n = 5,308 
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Table 5.10 

Fixed-effects regression of the dividend tax capitalization model 1975-1985 
(pre-integration period; RE = unappropriated profits) 

Pn=Po+ PtBVn + psREn + paNh + p4REBVn x Nln + En 

H1: In the pre-imputation period, a negative relationship exists between retained earnings 
and firm value for Australian firms, and a positive relationship exists between 

firm value and the interaction term REBVxNI. 

M Adj. R' 

Expected 
sign 

-I-

Estimated 
coefficient 

-263560 0.41 -0.004 0.61 1.97 0.76 

t-statistic -4.68* 17.83* -0.06 4.69* 5.68* 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
" significant at the 1 percent level, * significant at the 5 percent level, Pn = fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of firm /at period f, REn= retained 
earnings per share of firm /at period t, Nln= current annual net income per share of firm /at 
period t, REBVn= ratio of retained earnings to total equity per share of firm /at period t 
n = 5,185 
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Table 5.11 

Fixed-effects regression of the dividend tax capitalization model 1975-1985 
(pre-integration period; modified net income measure) 

Pn = Po+ PtBVn + PzREn + PaNIn + P4REBVn X Nln + En 

H1: In the pre-imputation period, a negative relationship exists between retained earnings 
and firm value for Australian firms, and a positive relationship exists between 

firm value and the interaction term REBVxNI. 

0o' 01 02 03 04 MlW 

Expected ? -i- - -i- -i-
sign 

Estimated -277310 0.48 -0.07 0.58 1.17 0.76 
coefficient 

t-statistic -5.09** 16.63** -1.41 2.86** 3.38** 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
" significant at the 1 percent level,' significant at the 5 percent level, Pn = fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of firm /at period t, REn= retained 
earnings per share of firm /at period t, Nln= current annual net income per share of firni /at 
period t, REBVn= ratio of retained earnings to total equity per share of firm /at period f. 
n = 5,311 
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Table 5.12 

Regressions of price on book value of equity and net income per share for firms 
in the 1990-2000 period (post-integration) 

Pn = Po+PiBVn-hP2Nln-i'En 

Quintile 

Lowest 

2 

3 

4 

Highest 

Po' 

-1559517 

-3282799** 

-6217995** 

-2823914* 

-2120074** 

Pi 

0.62** 

0.89** 

1.08** 

0.98** 

1.19** 

P2 

6.54** 

5.86** 

5.13** 

6.91** 

5.10** 

Adj. R̂  

0.83 

0.86 

0.86 

0.86 

0.82 

N 

666 

666 

666 

666 

666 

Mean 
REBVit 

0.02 

0.10 

0.19 

0.30 

0.55 

the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, Ps = fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of firm /at period t, Nln= current annual 
net income per share of firm /at period t, REBVn= ratio of retained earnings to total equity per 
share of firni / at period t 
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Table 5.13 

OLS regression of the dividend tax capitalization model 1990-2000 
(post-integration period using base dataset before outlier 

deletion; dividend and non-dividend paying firms) 

Pit = Po+ PtBVn + PzREn + paNIn + p4REBVn X Nln + En 

H2: In the post-imputation period a positive relationship exists between retained earnings and firm 
value for Australian firms. 

A A A Adj. R" 

Expected 
sign 

-t- -1-

Estimated -1242627 1.60 
coefficient 

-2.32 -4.23 5.85 0.22 

t-statistic -23.27* 29.00* -27.17* -28.54* 30.29* 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, Pn = fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of firm /at period t, REn= retained 
earnings per share of firm /at period t, Nln ^current annual net income per share of firm /at 
period t, REBVn= ratio of retained earnings to total equity per share of firm /at period t 
n = 3,450 
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Table 5.14 

Fixed-effects regression of the dividend tax capitalization model 1990-2000 
(post-integration period using base dataset before outlier 

deletion; dividend and non-dividend paying firms) 

Pn = Po+ PtBVn + PzREn + paNIn + p4REBVn x Nln + En 

H2: In the post-imputation period a positive relationship exists between retained earnings and firm 
value for Australian firms. 

Po 01 02 03 04 Adj. R̂  

Expected ? + + + ? 
sign 

Estimated -1725066 0.215 0.083 0.366 -0.70 0.81 
coefficient 

t-statistic -6.19** 4.21** 0.72 1.62 -2.65** 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level,' significant at the 5 percent level, P« = fiscal year-end price 
per share of firni /at period t, BVn= shareholders' equity of firm /at period t, REn= retained 
earnings per share of firm /at period t, Nln= current annual net income per share of firm /at 
period t, REBVn= ratio of retained earnings to total equity per share of firm /at period t 
n = 3,450 

136 



Table 5.15 

Fixed-effects regression of the dividend tax capitalization 
model 1990-2000 (post-integration period using 

dataset after outlier deletion) 

Pn = Po + PtBVn + P2REn + PaNIn + P4REBVn X Nln + En 

H2: In the post-imputation period a positive relationship exists between retained earnings and firm 
value for Australian firms. 

Po' Pi §2 §3 P4 Adj. R 

Expected ? -i- -i- -i- ? 
sign 

Estimated -1927642 0.63 0.80 4.34 -0.83 0.86 
coefficient 

t-statistic -3.81** 11.01** 6.69** 12.08** -1.13 

2" 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
" significant at the 1 percent level, * significant at the 5 percent level, P/f = fiscal year-end price 
per share of firni /at period t, BVn= shareholders' equity of firm /at period t, REn= retained 
earnings per share of firm /at period t, Nln = current annual net income per share of firm /at 
period t, REBVn= ratio of retained earnings to total equity per share of firm /at period f. 
n = 3,330 
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Table 5.16 

OLS regression of the dividend tax capitalization model 1990-2000 
(firms with imputation credits vs. firms without credits) 

Pit = Po+ PtBVn + psREn + PaNIn + p4REBVn X Nln + En 

H2a: In the post-imputation period a positive relationship exists between retained earnings 
and firm value for Australian firms paying dividends with credits attached. 

H2b: In the post-imputation period a negative relationship exists between retained earnings 
and firm value for Australian firms paying dividends without credits attached, and a 
positive relationship exists between firm value and the interaction term REBVxNI. 

PI A Adj. R̂  
Credit 
group 

(n=2,154) 
Expected 

sign 
Estimated 
coefficient 

-2686639 

-1-

0.65 0.63 

-1-

7.82 

? 

•1.89 0.86 

t-statistic -5.63* 13.45* 4.68* 17.35* -1.83 

Non-
credit 
group 

(n=622) 
Expected ? 

sign 
Estimated -1529322 
coefficient 

0.78 0.85 8.17 -6.38 0.78 

t-statistic -1.89* 6.79* 2.7r 7.37* -2.56* 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
" significant at the 1 percent level,' significant at the 5 percent level, Pn = fiscal year-end price 
per share of firm /at period /, BVn= shareholders' equity of firm /at period t, REn= retained 
earnings of firm /at period t, Nln = current annual net income of firm /at period t, REBVn= ratio of 
retained earnings to total equity of firm /at period t. 
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Table 5.17 

OLS regression of the dividend tax capitalization model 1990-2000 
(post-integration period using pooled dataset after outlier deletion, 

including only dividend paying firms) 

Pn = Po + PtBVn + pzREn + PaNIn + p4REBVn X Nln + En 

H2: In the post-imputation period a positive relationship exists between retained earnings and firm 

value for Australian firms. 

0O' 01 02 03 04 Adj. R^~ 

Expected ? -i- -i- -i- ? 
sign 

Estimated -2510566 0.67 0.69 7.82 -2.68 0.85 
coefficient 

t-statistic -6.19** 15.01** 5.54** 18.52** -2.78** 

" the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
" significant at the 1 percent level, * significant at the 5 percent level, Pn = fiscal year-end price 
per share of firni /at period t, BVn= shareholders' equity of firm /at period t, REn= retained 
earnings per share of firm /at period t, Nln = current annual net income per share of firni /at 
period f, REBVn^ ratio of retained earnings to total equity per share of firm /at period t 
n = 2,776 
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Table 5.18 

Chow test OLS of credit and non-credit versus restricted pooled model 

Hypothesis: The coefficients are not equal for the two groups 

ESSrestricted ESSunrestricted k restrictions Imputation Non- F-
(N) imputation(M) statisti 

c 

12,714 12,625 5 2,154 622 3.90** 

'significant at the 1% level 
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Table 5.19 

Fixed-effects regression of the dividend tax capitalization 
model 1990-2000 (firms with imputation credits 

vs. firms without credits) 

Pn = Po+ PtBVn + psREn + paNIn + p4REBVn x Nln + En 

H2a: In the post-imputation period a positive relationship exists between retained earnings 
and firm value for Australian firms paying dividends with credits attached. 

H2b: In the post-imputation period a negative relationship exists between retained earnings 
and firm value for Australian firms paying dividends without credits attached, and a 
positive relationship exists between firm value and the interaction term REBVxNI. 

Credit 
group 

(n=2,154) 
Expected 

sign 
Estimated 
coefficient 

t-statistic 

Non-
credit 
group 

(n=622) 
Expected 

sign 
Estimated 
coefficient 

t-statistic 

Po' 

? 

-7203387 

-4.74** 

? 

-1590347 

-0.28** 

Pi 

-(-

0.68 

9.35** 

-)-

0.68 

4.25** 

02 

+ 

0.87 

5.01** 

0.58 

2.15* 

03 

+ 

4.35 

9.35** 

-1-

3.29 

3.23** 

04 

7 

-0.22 

-0.21 

-1-

2.07 

1.02 

Adj. R̂  

0.85 

0.88 

the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, ' significant at the 5 percent level, P/f= fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of firm /at period t, REn= retained 
earnings of firm /at period t, Nln = current annual net income of firm /at period t, REBVn= ratio of 
retained earnings to total equity of firm /at period t. 
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Table 5.20 

Fixed-effects regression of the dividend tax capitalization model 
1990-2000 (firms with imputation credits vs. firms 

without credits; credit > 50 percent) 

Ptt-^Po + PtBVn + pzREn + PaNIn + p4REBVn x Nln + En 

H2a: In the post-imputation period a positive relationship exists between retained earnings 
and firm value for Australian firms paying dividends with credits attached. 

H2b: In the post-imputation period a negative relationship exists between retained earnings 
and firm value for Australian firms paying dividends without credits attached, and a 
positive relationship exists between firm value and the interaction term REBVxNI. 

Credit 
group 

(n=2,001) 

Po' 01 02 03 04 R^ 

Expected ? -i- -i- -i- ? 
sign 

Estimated -7159029 0.66 0.75 4.83 0.10 0.86 
coefficient 

t-statistic -4.76** 9.16** 4.32** 10.11** 0.10 

Non-
credit 
group 

(n=775) 
Expected 

sign 
Estimated 
coefficient 

t-statistic 

7 

1406500 

0.26 

- I - - - t - - I -

0.86 0.57 2.11 2.37 0.86 

5.88** 2.28* 2.48* 1.30 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, ' significant at the 5 percent level, P/f = fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of firm /at period t, REn= retained 
earnings of firm /at period t, Nln = current annual net income of firm /at period t, REBVn= ratio of 
retained earnings to total equity of firm /at period t 
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Table 5.21 

Fixed-effects regression of the dividend tax capitalization model 
1990-2000 (firms with imputation credits vs. firms without 

credits; credit =100 percent; no credit = 0 percent) 

Pn = Po+ PtBVn + PzREn + PaNIn + p4REBVn x Nln + En 

H2a: In the post-imputation period a positive relationship exists between retained earnings 
and firm value for Australian firms paying dividends with credits attached. 

H2b: In the post-imputation period a negative relationship exists between retained earnings 
and firm value for Australian firms paying dividends without credits attached, and a 
positive relationship exists between firm value and the interaction term REBVxNI. 

11 A A Adj. R" 
Credit 
group 

(n=1,846) 
Expected ? 

sign 
Estimated -8554939 
coefficient 

0.68 

+ 

0.65 

-1-

4.62 

7 

0.54 0.87 

t-statistic -5.66** 9.63* 3.75* 9.97* 0.52 

Non-
credit 
group 

(n=622) 
Expected ? 

sign 
Estimated -1590346 
coefficient 

-I-

0.68 0.58 3.29 

-1-

2.07 0.88 

t-statistic -0.28 4.25* 2.15* 3.23* 1.02 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
" significant at the 1 percent level, * significant at the 5 percent level, Prt = fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of firm /at period f, REn= retained 
earnings of firm /at period t, Nln = current annual net income of firm /at period t, REBVn= ratio of 
retained earnings to total equity of firm /at period t 
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Table 5.22 

OLS regression of the Hanlon et al. (2001) model 1975-1985 
(pre-integration period using refined dataset after outlier deletion) 

Pn = Po+ PtCCn + PzREn + PaNIn + En 

H4: In the pre-imputation period, there is a discount on retained earnings 
relative to contributed capital for Australian firms. 

11 A Adj. R" 

Expected 
sign (less than 

Pi) 

Estimated -80074 
coefficient 

0.51 0.48 2.44 0.79 

t-statistic -2.69* 41.53* 15.51** 26.56* 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level," significant at the 5 percent level, Pn = fiscal year-end price 
per share of firm /at period t, CCn= shareholders' equity of firm /at period t less retained 
earnings, REn= retained earnings per share of firm /at period t, Nln = current annual net income 
per share of firm /at period t. 
n = 5,185 
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Table 5.23 

OLS regression of the Hanlon et al. (2001) model 1990-2000 
(post-integration period using refined dataset after outlier deletion) 

Pn = Po+ PtCCn + PsREn + PaNIn + En 

H5: In the post-imputation period, there is a premium on retained earnings 
relative to contributed capital for Australian firms. 

11 A A Adj. R" 

Expected sign 

Estimated 
coefficient 

t-statistic 

+ 

0.83 
2545656 

-7.41** 30.65* 

-1-

(equal to 

Pi) 

1.33 

22.6r 

5.93 

27.47* 

0.84 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level,' significant at the 5 percent level, P/f= fiscal year-end price 
per share of firm /at period t, CCn= shareholders' equity of firm /at period f less retained 
earnings, REn= retained earnings per share of firm /at period f, /V//, = current annual net income 
per share of firm /at period t 
n = 3,330 

145 



Table 5.24 

OLS regression of the Hanlon et al. (2001) pooled model 
(combined pre- and post-integration periods using 

refined dataset after outlier deletion) 

Pn = Po + PtCCn + PzREn + paNIn + En 

11 A Adj. R̂  

Expected 
sign 

-1-

Estimated -0.20 
coefficient 

1.00 0.19 4.42 0.55 

t-statistic -6.08* 53.62* 6.86* 37.19* 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, Pn = fiscal year-end price 
per share of firm /at period t, CCn= shareholders' equity of firm /at period f less retained 
earnings, REn= retained earnings per share of firm /at period t, Nln = current annual net income 
per share of firm / at period t 
n = 8,637 
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Table 5.25 

Chow test on OLS estimation of the Hanlon et al. (2001) model: Pre-imputation 
and post-imputation period (unrestricted) 

versus pooled model (unrestricted) 

Hypothesis: The coefficients are not equal for the two groups 

ESSrestricted ESSunrestricted k reStriCtlOnS Pre - POSt- F-
imputation imputation statistic 

30,877 20,130 4 5,185 3,330 1,135 

•significant at the 1% level 
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Table 5.26 

Fixed-effects regression of the Hanlon et al. (2001) model 1975-1985 
(pre-integration period using refined dataset after outlier deletion) 

Pit = Po + PtCCn + PsREn + paNIn + En 

H4: In the pre-imputation period, there is a discount on retained earnings 
relative to contributed capital for Australian firms. 

Expected 
sign 

Estimated 
coefficient 

Po' 

7 

-272608 

Pi 

-1-

0.34 

02 

+ 
(less than 

Pi) 
0.63 

A 

1.20 

Adj. R" 

0.76 

t-statistic -4.83* 17.29* 14.78* 15.14* 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level,' significant at the 5 percent level, P# = fiscal year-end price 
per share of firm /at period t, CCn= shareholders' equity of firm /at period f less retained 
earnings, REn- retained earnings per share of firm /at period t, Nin= current annual net income 
per share of firm /at period t 
n = 5,185 
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Table 5.27 

Fixed-effects regression of the Hanlon et al. (2001) model 1990-2000 
(post-integration period using refined dataset after outlier deletion) 

Pn = Po+ PtCCn + P2REn + PaNIn + £, 

H5: In the post-imputation period, there is a premium on retained 
earnings relative to contributed capital for Australian firms. 

0o' 01 02 03 AdTR^ 

Expected sign ? -i- -i- -i-
(equal to Pi) 

Estimated - -0.72 1.37 4.00 0.86 
coefficient 1983874 

t-statistic -3.94** -7.59** 16.01** 19.32** 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares outstanding) 
** significant at the 1 percent level, ' significant at the 5 percent level, P,, = fiscal year-end price per 
share of firm / at period /, CQ, = shareholders' equity of fmn / at period / less retained eamings, REu= 
retained eamings per share of firm / at period /, M„ = current annual net income per share of firm / at 
period t. 
n = 3,330 
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Table 5.28 

Fixed-effects regression of the Hanlon et al. (2001) model 
1990-2000 credit firm sub-sample 

Pn = Po+ PtCCn + PsREn -h PaNIn + En 

H5a: In the post-Imputation period, there is a premium on retained earnings relative to contributed 
capital for Australian firms paying dividends with credits attached. 

Po' 01 02 03 Adj. R̂  

Expected 
sign 

Estimated 
coefficient 

t-statistic 

7 

-7192802 

-4.74** 

+ 

0.68 

10.37** 

-1-

(equal to 
Pi) 

1.53 

12.11** 

4.27 0.85 

15.97** 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, P/f = fiscal year-end price 
per share of firm /at period t, CCn= shareholders' equity of firm /at period f less retained 
earnings, REn= retained earnings per share of firm /at period t, Nln = current annual net income 
per share of firm /at period t. 
n = 2,154 
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Table 5.29 

Fixed-effects regression of the Hanlon et al. (2001) model 
1990-2000 non-credit firm sub-sample 

Pit = Po + PtCCn + pzREn + PaNIn + En 

H5b: In the post-imputation period, there is a discount on retained earnings relative to contributed 
capital for Australian firms paying dividends without credits attached. 

Expected 
sign 

Estimated 
coefficient 

t-statistic 

Po' 

7 

-1578921 

-0.28 

Pi 

+ 

0.59 

4.36** 

02 

+ 
(less than 

Pi) 

1.38 

8.98** 

p3 Adj. R̂  

-1-

4.15 0.87 

7.18** 

the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, P/f = fiscal year-end price 
per share of firm /at period t, CCn= shareholders' equity of firm /at period f less retained 
earnings, REn= retained earnings per share of firni /at period t, Nln = current annual net income 
per share of firm /at period t. 
n = 622 

151 



CHAPTER VI 

TESTING THE CAPITALIZATION HYPOTHESIS 

IN THE NEW ZEALAND SETTING 

Regression results 

Like the Australian tax system, the New Zealand system utilizes an 

imputation system which effectively eliminates the corporate layer of tax by 

passing tax credits to shareholders with dividend payments. For investors whose 

imputation credits exceed their regular tax on the dividend the excess credits 

may be used to offset income taxes on other sources of income. Thus, in these 

instances, the imputation credit functions like a negative income tax and thus 

should have value above and beyond that associated with the dividend alone. 

Thus, it is anticipated that the coefficient on the retained earnings variable will be 

positive reflecting the value of tax credits. These expectations are consistent with 

the results of Harris et al. (2001), in which a positive coefficient for the retained 

earnings variable was estimated using Australian data. Mitigating the positive 

impact of the tax credits is the fact that New Zealand generally imposes no 

capital gains tax upon individuals on the sale of stock (Price Waterhouse, 1993). 

Thus, although credits are beneficial to shareholders, the potential remains to 

extract a return via tax free capital gains and thus the value of the credits might 

be less important than in the Australian setting where a capital gains tax applies. 

152 



Following Harris and Kemsley (1999), I first partition the data into quintiles 

based on the ratio of retained earnings to book value and regress price on book 

value and net income for each quintile. The results are shown in Table 6.1. Harris 

and Kemsley (1999) found that the book value coefficient in the US setting 

decreased as the ratio of retained earnings to book value increased, consistent 

with the tax capitalization hypothesis. This result should not exist in the 

integrated tax setting since shareholder level taxes have been largely eliminated. 

The results of the regressions in the New Zealand setting, however, do not 

evidence an increase as the ratio rises. In fact, although no clear pattern exists, 

there appears some evidence of a decreasing book value coefficient with the 

lowest coefficient in quintile 5; that is, the quintile with the highest ratio or 

retained earnings to book value. This broadly parallels the Harris and Kemsley 

(1999) findings albeit in a single-tax rather than a double-tax setting. Thus the 

phenomenon attributed to tax capitalization by Harris and Kemsley (1999) 

appears to be related to something other than capitalization of investor level 

taxes. 

Next I estimate the full regression model using the base dataset (i.e. the 

data prior to elimination of outliers). Both an OLS regression model and a fixed 

effects model are estimated and the results are shown in Tables 6.2 and 6.3. As 

noted eariier, the fixed effects model controls for any firm and year specific 

effects which may be driving the results emerging from the OLS estimation. A 

test of the subset of firm and year dummy variables indicates that these are 
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significant (F = 9.9) and thus the full fixed-effects model is the more appropriate 

of the two models. 

In both models I find a negative coefficient for retained earnings, which 

implies capitalization under the Harris and Kemsley (1999) interpretation. 

Further, in both models I find a positive and significant coefficient for the 

interaction term, a result which is again consistent with Harris and Kemsley's 

(1999) capitalization notion. Such capitalization, however, should not exist under 

the imputation system and thus this result calls into question the capitalization 

interpretation, and results in a failure to support Hypothesis 3. 

I further estimate the results using the refined dataset (i.e., the data after 

deletion of outliers in accordance with the approach used by Harris and Kemsley 

[1999]). Again, both the OLS and the fixed effects regression models are 

estimated and results are shown in Tables 6.4 and 6.5. Also again, the subset of 

firm and year dummy variables are significant (F = 9.5) supporting the use of the 

fixed-effects model. In each model, the estimated coefficient on the retained 

earnings variable is negative and highly significant. This implies that despite the 

double tax on corporate income having been eliminated under the dividend 

imputation system the effect which Harris and Kemsley (1999) attribute to tax 

capitalization persists, and Hypothesis 3 is not supported. The persistence of this 

negative relationship outside the double tax environment is strongly inconsistent 

with the tax capitalization hypothesis and lends strong support to the suggestions 
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of Hanlon et al. (2001) and Dhaliwal et al. (2001) that the phenomenon reflects 

something other than tax capitalization. 

It is important to note, however, that in New Zealand not all dividends are 

paid within the single tax environment since some dividends may be paid from 

income that has been shielded from New Zealand tax or that has been taxed in 

foreign jurisdictions and has not born New Zealand corporate income tax. Thus, 

further analysis of the data between credit and non-credit observations is 

warranted and affords a somewhat more refined test of the tax capitalization 

hypothesis. 

Credit and non-credit group analvsis 

As a further extension of the above tests, I separate the sample into two 

sub-samples: the credit and non-credit groups. Dividends paid with credits 

attached enable the shareholder level tax to be reduced or eliminated; hence no 

shareholder level tax capitalization could be expected to occur. Dividends paid 

without credits result in a shareholder level tax on dividend income and tax 

capitalization might be anticipated. 

Firm-year observations included in the credit group are those where at 

least some level of imputation credit was paid to shareholders along with 

dividends (i.e., a credit percentage greater than zero). If dividends were paid with 

no credit at all these observations were assigned to the non-credit group. The 
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credit group comprises 400 firm-year observations while the non-credit group 

comprises 98 firm-year observations. 

The OLS and fixed effects regression models were estimated for both 

these groups and the results of the estimations are shown in Tables 6.6 and 6.7. 

A Chow test, reported in Table 6.8, indicates that two separate models should be 

estimated for the two sub-samples. In both the credit and non-credit sub-

samples, the firm and year dummy variable subset was significant (F = 9.9 and 

7.9, respectively). For the non-credit group, that is, where a dividend tax will be 

imposed on shareholders, the results should parallel the US double tax setting 

and results comparable to Harris and Kemsley (1999) may be anticipated. 

However, in both the OLS and fixed effects models the retained earnings variable 

is statistically insignificant. This tends to indicate that Hypothesis 3b is not 

supported and that there is no support for capitalization. 

By way of contrast, the credit group, where there is an expectation that no 

shareholder level taxes will be paid, a positive or non-significant coefficient 

estimate is expected to the extent that dividend tax capitalization occurs. In the 

OLS model, however, the estimated coefficient is insignificant while in the fixed 

effects model the variable is negative and significant at the less than 1 percent 

level. This is strongly inconsistent with the capitalization hypothesis (Hypothesis 

3a) and again implies that the observed negative coefficient reflects something 

other than tax capitalization. 
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Sensitivitv analvsis 

To test for sensitivity of the results, I re-estimate both the OLS and fixed 

effects models using two different credit level classifications. In the first instance, 

only firms where the tax credit comprised 49 percent or more of the dividend 

value are classified as credit firms. This level is chosen because the corporate 

tax level in New Zealand over the 10 year period 1989 to 1998 was 33 percent,̂ ^ 

as was the highest marginal individual income tax rate (Moes, 1999). The 

dividend imputation credit system permits payment of credits to a maximum of 

33/67 (49.3 percent) of the dividend paid (Deloitte Touch Tohmatsu, 1998). Thus, 

firms with credits greater than 49 percent are paying credits at approximately the 

maximum level. A credit of this magnitude should leave the shareholder with no 

tax liability with regard to the dividend and with the potential to offset tax liability 

on other income where the individual's marginal tax rate is less than 33 percent. 

Second, the models are re-estimated with the credit group comprising only 

firms with credit percentages greater than 25 percent. This amount was derived 

by reference to the lowest marginal tax rate for individuals in the 1998-99 tax 

year, a rate of 20 percent. This amount converts to an imputation credit 

percentage of 20/80 (25 percent) of the dividend. The results for both these 

sensitivity analyses are broadly qualitatively comparable to those reported above 

and are shown in tables 6.9 and 6.10 (the 49 percent group) and Tables 6.11 and 

6.12 (the 25 percent group). Only in the OLS model for the 25 percent 

^ A single rate of corporate tax applies in New Zealand. 
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classification is there any evidence of a significantly negative coefficient on 

retained earnings. Hence, the result that the phenomenon labeled as tax 

capitalization in the prior literature persists in the New Zealand single tax 

environment is insensitive to the level of the imputation credit. 

Testing capitalization with an alternate model 

In this section I analyse the data using the Hanlon et al. (2001) approach 

which was discussed in Chapter V. First, I estimate both the OLS and fixed-

effects regression models using the refined data set (i.e. after outliers have been 

deleted). The results are reported in Tables 6.13 and 6.14. As with the eariier 

models, the subset of firm and year dummy variables is significant (F = 9.6) 

supporting greater reliance on the fixed-effects model. In both the OLS and the 

fixed-effects models, there is a discount on the retained earnings variable. This 

discount is significant in the OLS model (t = 2.78) and fixed effects model (t = 

4.34) at less than the 1 percent level. These results strongly contradict the 

dividend capitalization hypothesis (Hypothesis 6), which would imply that no 

discounting of retained eamings should occur under the integrated tax regime. 

To further examine these results, I separate the observations into credit 

and non-credit samples and re-estimate the OLS regression model for each. 

First, I estimate the model for the combined sample using only dividend paying 

observations. A Chow test comparing this model with the two models for the 

credit and non-credit sub-samples indicates that separate models should be 
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estimated for each of the two sub-samples (see Table 6.15). The results of these 

estimations are shown in Table 6.16. The fixed-effects models are also estimated 

and the results are shown in Table 6.17. Using the OLS model, both the credit 

and non-credit samples exhibit a discount on the retained earnings coefficient 

relative to the contributed capital coefficient. This difference is significant (t = 

3.08) in the credit sample and in the non-credit sample (t = 2.06). In the fixed-

effects models, the retained earnings variable is negative and significant in both 

samples. In the credit sample, the estimated retained earnings coefficient is 

significantly discounted relative to the contributed capital coefficient (t = 7.62). In 

the non-credit sample the retained earnings coefficient is again discounted 

relative to contributed capital (t = 2.49). The existence of a discount in both the 

credit and non-credit samples is highly inconsistent with tax capitalization 

(Hypotheses 6a, 6b). Harris et al. (2001) interpreted their finding of a positive 

coefficient on the retained earnings variable in Australia versus a negative 

coefficient using US data as being consistent with tax capitalization. Here, I find 

that despite the integration system in New Zealand a negative retained earnings 

coefficient persists, indicating that this is not a reliable indicator of tax 

capitalization. Rather, there is likely some other non-tax reason which explains 

the negative coefficient in the US setting. 
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Summarv 

This section explores the dividend puzzle by examining the tax 

capitalization hypothesis within the context of the New Zealand tax system, which 

changed from a double-tax to an integrated single tax system in 1988. Recent 

work by Harris and Kemsley (1999), Collins and Kemsley (2000) and Harris, 

Hubbard and Kemsley (2001) supports the tax capitalization, or "new" view of 

corporate dividend policy, in contrast to the traditional view grounded in signaling 

and agency cost mitigation. Specifically, these papers report a discounting of 

retained earnings relative to contributed capital in the US double-tax system with 

the reverse situation (a discount of contributed capital relative to retained 

earnings) applying in the Australian tax integration system (with a single tax on 

corporate income). This leads to the inference that taxes are capitalized into 

stock prices. 

In contrast, I find that the apparent discounting of contributed capital 

relative to retained earnings persists in the post-integration period in New 

Zealand where the double taxation of corporate income has in fact been 

eliminated. Similarly, I find that this relationship is consistent between non-credit 

paying firms (which again parallel the US system) and credit paying firms in the 

post-imputation period. These results cast doubt on the conclusions of previous 

studies suggesting that investors capitalize both the investor-level dividend tax 

and the investor-level capital gains tax into the price of publicly traded firms. 
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Specifically, they suggest that the results of these previous studies are 

attributable to some phenomenon other than differences in tax policy. 

While these findings contradict the tax capitalization or "new" view 

regarding the dividend puzzle, they cannot necessarily be interpreted as 

supporting the traditional view. Rather, additional empirical testing is needed to 

specifically test the claims of that view. This is the subject of the following 

chapter. 
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Table 6.1 

Regressions of price on book value of equity and net income per share for New 
Zealand firms in the 1989-1998 period 

P,t = Po + PiBVit-i-P2Nk + eit 

Quintile 

Lowest 

2 

3 

4 

Highest 

Po' 

-11273** 

-3959 

-1026 

4006 

2928 

Pi 

1.00** 

0.90** 

1.25** 

1.00** 

0.43** 

02 

5.72** 

3.79** 

2.02 

1.66* 

4.99** 

Adj. R'̂  

0.67 

0.79 

0.72 

0.72 

0.76 

N 

114 

114 

114 

114 

115 

Mean REBVn 

0.07 

0.20 

0.32 

0.44 

0.66 

' the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, P# = fiscal year-end price 
per share of finn /at period t, BVn= shareholders' equity of firm /at period t, Nln= current annual 
net income per share of firm /at period t, REBVn^ ratio of retained earnings to total equity per 
share of firni / at period t 
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Table 6.2 

OLS regression of the dividend tax capitalization model 
using the base New Zealand dataset, 1989-1998 

Pn = Po + PtBVn + PzREn + PaNh + PiREBVn X Nln + En 

H3: In the post-imputation period a positive relationship exists between retained earnings 
and firm value for New Zealand firms. 

0o' 01 02 03 04 Ad"i~R^ 

Expected ? -t- -t- -i- ? 
sign 

Estimated -1507 0.96 -1.02 -0.23 13.82 0.76 
coefficient 

t-statistic -1.60 10.17** -4.43** -0.27 9.28** 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level,' significant at the 5 percent level, Pn = fiscal year-end price 
per share of finm /at period t, BVn= shareholders' equity of fimi /at period t, REn= retained 
earnings per share of firm /at period t, Nln = current annual net income per share of firm /at 
period t, REBVn= ratio of retained earnings to total equity per share of firni /at period t 
n = 585 
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Table 6.3 

Fixed effects regression of the dividend tax capitalization model 
using the base New Zealand dataset, 1989-1998 

Pn = Po+ PtBVn + pzREn + PaNIn + p4REBVn X Nln + En 

H3: In the post-imputation period a positive relationship exists between retained earnings 
and firm value for New Zealand firms. 

0o' 01 P2 P3 04 Adj . R"^ 

Expected ? -i- -i- -i- ? 
sign 

Estimated -6215 0.390 -2.01 -0.25 14.63 0.85 
coefficient 

t-statistic -2.50* 3.26** -7.47** -0.30 11.47** 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, Pjf = fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of firm /at period t, REn= retained 
eamings per share of firm /at period t, Nln = current annual net income per share of firm /at 
period t, REBVn= ratio of retained earnings to total equity per share of firm /at period /. 
n = 585 
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Table 6.4 

OLS regression of the dividend tax capitalization model 
using the refined NZ dataset, 1989-1998 

Pn = Po + PtBVn + PsREn + PaNh + p4REBVn X Nln + En 

H3: In the post-imputation period a positive relationship exists between retained earnings 

and firm value for New Zealand firms. 

0O' 01 02 03 04 Adj."R^ 

Expected ? -i- -f -i- ? 
sign 

Estimated -1029 1.17 -0.70 1.73 3.66 0.72 
coefficient 

t-statistic -1.41 10.58** -2.62** 2.01* 1.95 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, P/, = fiscal year-end price 
per share of fimi /at period t, BVn= shareholders' equity of fimi /at period f, REn= retained 
earnings per share of firm /at period t, Nln = current annual net income per share of firm /at 
period t, REBVn= ratio of retained earnings to total equity per share of firm /at period f. 
n = 571 
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Table 6.5 

Fixed effects regression of the dividend tax capitalization model 
using the refined New Zealand dataset, 1989-1998 

Pn = Po+ PtBVn + pzREn + PaNIn + p4REBVn x Nln + En 

H3: In the post-imputation period a positive relationship exists between retained earnings 

and firm value for New Zealand firms. 

0o' 01 02 p3 P4 AdTR^ 

Expected ? -i- -i- + ? 
sign 

Estimated -10791 0.34 -1.07 3.79 2.83 0.75 
coefficient 

t-statistic -5.24** 2.58* -3.42** 4.78** 1.90 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, P;f = fiscal year-end price 
per share of fimi /at period t, BVn= shareholders' equity of firm /at period t, REn= retained 
earnings per share of firm /at period t, Nln = current annual net income per share of firm /at 
period t, REBVn= ratio of retained earnings to total equity per share of fimi /at period t 
n = 571 
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Table 6.6 

OLS regression of the dividend tax capitalization model 
for New Zealand firms, 1989-1998 (credit vs. no credit firms, credit > 0) 

Pn = Po+ PtBVn + pzREn + PaNIn + P4REBVn X Nln + En 

H3a: In the post-imputation period a positive relationship exists between retained earnings and 
firm value for New Zealand firms paying dividends with credits attached. 

H3b: In the post-imputation period a negative relationship exists between retained earnings and 
firm value for New Zealand firms paying dividends without credits attached, and a positive 

relationship exists between firm value and the interaction term REBVxNI. 

A Adj. R̂  
Credit 
group 

(n=400) 

Expected 
sign 

Estimated 
coefficient 

-57.9 

+ 

1.11 

+ 

-0.43 

-I-

2.84 

7 

0.68 0.74 

t-statistic -0.07 8.33* -1.30 2.67* 0.29 

Non-
credit 
group 
(n=98) 

Expected 
sign 

Estimated 
coefficient 

-11150 1.39 -1.11 

-1-

0.18 

+ 

5.15 0.66 

t-statistic -3.72* 5.44* -1.72 0.09 1.14 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, - significant at the 5 percent level, P/f = fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of firm /at period t, REn= retained 
earnings of firm /at period f, Nln = current annual net income of firm /at period f, REBVn= ratio of 
retained earnings to total equity of firm /at period t. 
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Table 6.7 

Fixed effects regression of the dividend tax capitalization model 
for New Zealand firms, 1989-1998 (credit vs. no credit firms, credit > 0) 

Pn = Po + PtBVn + PsREn + PaNIn + p4REBVn x Nln + En 

H3a: In the post-imputation period a positive relationship exists between retained earnings and 
firm value for New Zealand firms paying dividends with credits attached. 

H3b: In the post-imputation period a negative relationship exists between retained earnings and 
firm value for New Zealand firms paying dividends without credits attached, and a positive 

relationship exists between firm value and the interaction term REBVxNI. 

0o' 01 02 03 04 Adj. R" 
Credit 
group 
(n=400) 

Estimated -13682 0.41 -1.75 3.45 3.09 0.78 
coefficient 

t-statistic -2.56* 2.85** -4.96** 3.53** 1.71 

Non-
credit 
group 
(n=98) 

Estimated -20232 -0.10 -0.55 8.11 -10.85 0.82 
coefficient 

t-statistic -2.99** -0.22 -0.50 3.64** -1.81 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
" significant at the 1 percent level, * significant at the 5 percent level, Ptf = fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of firni /at period t, REn= retained 
earnings of firm /at period t, Nln = current annual net income of firm /at period t, REBVn= ratio of 
retained earnings to total equity of firni /at period t 
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Table 6.8 

Chow test of OLS estimation of the capitalization model: credit and non-credit 
versus restricted combined sample 

Hypothesis: The coefficients are not equal for the two groups 

toOrestricted 

1,284 

ESSunrestricted k rostrictions Credit Non-credit 

1,245 5 400 98 

F-
statistic 

4.8 

•significant at the 1% level 
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Table 6.9 

OLS regression of the dividend tax capitalization model 
for New Zealand firms, 1989-1998 (credit vs. 

no credit firms, credit > 49 percent) 

Pit = Po+ PtBVn + pzREn + PaNIn + P4REBVn X Nln + En 

H3a: In the post-imputation period a positive relationship exists between retained earnings and 
firm value for New Zealand firms paying dividends with credits attached. 

H3b: In the post-imputation period a negative relationship exists between retained earnings and 
firm value for New Zealand firms paying dividends without credits attached, and a positive 

relationship exists between firm value and the interaction term REBVxNI. 

Credit 
group 
(n=340) 

11 Pi Pg Ps 04 Adj. R̂  

Estimated -62.2 1.07 -0.46 3.46 0.38 0.75 
coefficient 

t-statistic -0.07 7.54** -1.29 3.01** 0.15 

Non-
credit 
group 
(n=158) 

Estimated -5320 1.37 -1.01 -0.95 6.26 0.64 
coefficient 

t-statistic -2.56* 6.26** -1.83 -0.59 1.69 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, Pn = fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of firm /at period t, REn= retained 
earnings of firm /at period t, Nln= current annual net income of firm /at period t, REBVn= ratio of 
retained earnings to total equity of firm /at period t 
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Table 6.10 

Fixed effects regression of the dividend tax capitalization model 
for NZ firms, 1989-1998 (credit vs. no credit firms, credit > 49%) 

Pn = Po+ PtBVn + PsREn + paNIn + p4REBVn X Nln + En 

H3a: In the post-imputation period a positive relationship exists between retained earnings and 
firm value for New Zealand firms paying dividends with credits attached. 

H3b: In the post-imputation period a negative relationship exists between retained earnings and 
firm value for New Zealand firms paying dividends without credits attached, and a positive 

relationship exists between firm value and the interaction term REBVxNI. 

PI Pi P2 03 04 Adj. R 
Credit 
group 
(n=340) 

Estimated -11630 0.34 -1.79 3.98 2.11 0.79 
coefficient 

t-statistic -1.86 2.29* -4.79** 3.84** 1.12 

Non-
credit 
group 
(n=158) 

Estimated -24700 -0.37 -0.91 5.83 1.30 0.74 
coefficient 

t-statistic -4.07** -0.84 -1.01 2.80** 0.29 

^" 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, Prt = fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of firm /at period t, REn= retained 
earnings of firm /at period t, Nln = current annual net income of firm /at period f, REBVn= ratio of 
retained earnings to total equity of firm / at period f. 
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Table 6.11 

OLS regression of the dividend tax capitalization model 
for New Zealand firms, 1989-1998 (credit vs. 

no credit firms, credit > 25 percent) 

Pn = Po + PtBVn + pzREn + PaNIn + p4REBVn X Nln + En 

H3a: In the post-imputation period a positive relationship exists between retained earnings and 
firm value for New Zealand firms paying dividends with credits attached. 

H3b: In the post-imputation period a negative relationship exists between retained earnings and 
firm value for New Zealand firms paying dividends without credits attached, and a positive 

relationship exists between firm value and the interaction term REBVxNI. 

Credit 
group 
(n=371) 

Estimated 
coefficient 

t-statistic 

Non-
credit 
group 
(n=127) 

Estimated 
coefficient 

t-statistic 

0o' 

-130.9 

-0.15 

-6525 

-2.95** 

01 

1.12 

8.02** 

1.35 

6.01** 

02 

-0.38 

-1.09 

-1.15 

-2.10* 

03 

2.76 

2.50* 

-0.22 

-0.12 

04 

0.67 

0.27 

4.97 

1.27 

R̂  

0.74 

0.66 

' the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, Prt = fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of firm /at period t, REn= retained 
earnings of firm /at period f, Nln= current annual net income of firm /at period t, REBVn= ratio of 
retained earnings to total equity of firm /at period t 
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Table 6.12 

Fixed effects regression of the dividend tax capitalization model 
for New Zealand firms, 1989-1998 (credit vs. 

no credit firms, credit > 25%) 

Pit = Po + PtBVn -h psREn + PaNIn + p4REBVn X Nln + £n 

H3a: In the post-imputation period a positive relationship exists between retained earnings and 
firm value for New Zealand firms paying dividends with credits attached. 

H3b: In the post-imputation period a negative relationship exists between retained earnings and 
firm value for New Zealand firms paying dividends without credits attached, and a positive 

relationship exists between firm value and the interaction term REBVxNI. 

0O' 01 02 03 04 Adj. R" 
Credit 
group 
(n=371) 

Estimated -13648 0.39 -1.75 3.55 2.85 0.78 
coefficient 

t-statistic -2.26* 2.63** -4.69** 3.47** 1.51 

Non-
credit 
group 
(n=127) 

Estimated -26281 0.20 -0.80 7.87 -9.34 0.83 
coefficient 

t-statistic -4.93** 0.54 -1.03 4.27** -2.17* 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
" significant at the 1 percent level, * significant at the 5 percent level, P/,= fiscal year-end price 
per share of firm /at period t, BVn= shareholders' equity of fimi /at period f, REn= retained 
earnings of finn /at period t, Nln = current annual net income of firm /at period t, REBVn= ratio of 
retained earnings to total equity of firm /at period f. 
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Table 6.13 

OLS regression of the Hanlon et al. (2001) model for NZ data 1989-1998 

Pit = Po + PtCCn + psREn + PaNIn + En 

H6: In the post-imputation period, there is a premium on retained 
relative to contributed capital for New Zealand firms. 

0o' 
Estimated -1128 
coefficient 
t-statistic -1.54 

01 
1.01 

13.44** 

02 
0.74 

6.23** 

03 
3.23 

8.33** 

earnings 

Adj. R̂  
0.72 

' the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level,' significant at the 5 percent level, Pn = fiscal year-end price 
per share of firni /at period f, CCn= shareholders' equity of firm /at period f less retained 
earnings, REn= retained earnings per share of firm /at period t, Nln= current annual net income 
per share of firm / at period t. 
n = 571 
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Table 6.14 

Fixed-effects regression of the Hanlon et al. (2001) model for 
NZ data 1989-1998 

Pn = Po + PtCCn + PsREn + paNk + En 

H6: In the post-imputation period, there is a premium on retained earnings 
relative to contributed capital for New Zealand firms. 

0o' 01 02 03 Adj. R " ~ 

Estimated -11623 0.21 -0.47 5.04 0.75 
coefficient 

t-statistic -5.76** 1.87 -2.34* 11.45** 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
" significant at the 1 percent level, * significant at the 5 percent level, P# = fiscal year-end price 
per share of fimn /at period t, CCn= shareholders' equity of firm /at period f less retained 
earnings, REn= retained earnings per share of firm /at period t, Nln= current annual net income 
per share of firm /at period t. 
n = 571 
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Table 6.15 

Chow test OLS estimation of the Hanlon et al. (2001) model: credit and non-
credit versus restricted combined sample 

Hypothesis: The coefficients are not equal for the two groups 

ESSrestricted ESSunrestricted k rostrictlons Credit Non-credit F-statistic 

1,412 1,345 4 400 98 6.2 

**signif leant at the 1% level 
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Table 6.16 

OLS regression of the Hanlon et al. (2001) model 
for New Zealand firms, 1989-1998 (credit vs. 

no credit firms, credit > 0) 

Pit =00+ PiCCit -h p2REit -h PaNIn -h en 

H6a: In the post-imputation period, there is a premium on retained earnings relative to contributed 
capital for New Zealand firms paying dividends with credits attached. 

H6b: In the post-imputation period, there is a discount on retained earnings relative to contributed 
capital for New Zealand firms paying dividends without credits attached. 

Credit group 
(n=400) 

11 A A. Adj. R' 

Expected sign 

Estimated 
coefficient 

-63.24 

-I- -I- -f-

(equal to pi) 
1.08 0.73 3.12 0.74 

t-statistic -0.08 12.25* 5.2r 7.10* 

Non-credit 
group 
(n=98) 

Estimated 
coefficient 

-11378 1.20 0.69 1.87 0.65 

t-statistic -3.80* 6.22* 2.30* 1.35 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level,' significant at the 5 percent level, P/f = fiscal year-end price 
per share of fimn /at period t, CC^^ shareholders' equity of firm /at period Ness REn, REn= 
retained earnings of firm /at period t, Nln = current annual net income of firm /at period t 
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Table 6.17 

Fixed effects regression of the Hanlon et al. (2001) model 
for New Zealand firms, 1989-1998 (credit vs. 

no credit firms, credit > 0) 

Pit = Po+ PtCCn + PzREn + PaNIn + En 

H6a: In the post-imputation period, there is a premium on retained earnings relative to contributed 
capital for New Zealand firms paying dividends with credits attached. 

H6b: In the post-imputation period, there is a discount on retained earnings relative to contributed 
capital for New Zealand firms paying dividends without credits attached. 

Po' Pi 02 03 Adj. R' 
Credit group 
(n=400) 

Estimated -13450 0.30 -1.12 4.87 0.78 
coefficient 

t-statistic -2.51* 2.33* -4.59** 9.41** 

Non-credit group 
(n=98) 

Estimated -17093 0.26 -1.48 4.97 0.80 
coefficient 

t-statistic -2.54* 0.58 -1.56 3.45* 

^ the intercept is not a true intercept but a scaled intercept taking the value of 1/(shares 
outstanding) 
** significant at the 1 percent level, * significant at the 5 percent level, Pj, = fiscal year-end price 
per share of firm /at period t, CCn= shareholders' equity of firm /at period f less REn, REn= 
retained earnings of firm /at period t, Nln = current annual net income of firm /at period f. 
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CHAPTER VII 

TESTING THE TRADITIONAL AND NEW VIEWS USING 

DIVIDEND PAYOUT RATIO ANALYSIS 

Introduction 

The previous two chapters have presented results that refute the dividend 

tax capitalization hypothesis. In this chapter, I test the main alternate theory 

regarding dividend taxation, namely the traditional view. This view posits that tax 

operates as an additional cost of paying dividends. Essentially, a firm may 

choose to pass value to shareholders in either dividend or capital gain form. 

Dividends deliver positive benefits to shareholders largely through agency cost 

mitigation (Rozeff, 1982; Easterbrook, 1984) or by signaling shareholders with 

regard to the firm's future potential (Bhattacharya, 1979; Miller and Rock, 1985), 

but impose a tax cost relative to capital gains. The traditional view suggests that 

when the tax cost of paying dividends decreases (for example, when shareholder 

level taxes are relieved through tax integration), the total level of dividends paid 

will increase, restoring equilibrium between the costs and benefits of the 

dividends. This contrasts dramatically with the new or capitalization view, which 

suggests that taxes are capitalized into stock prices and that firms are thus able 

to pay a dividend with no additional tax cost to the shareholder. Further, earnings 

from reinvested retained earnings accrue tax free under the new view, ensuring 
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that a tax rate reduction has no consequence with respect to the dividend payout 

ratio. 

The introduction of dividend imputation in Australia dramatically reduced 

dividend taxes born by shareholders and thus provides an opportunity to test the 

assertions of the traditional view against those of the new view by looking at 

dividend payout ratios. Prior research has made some attempt to test the impact 

of dividend imputation on dividend payout but with mixed success. Heming 

(1992) used two five-year windows before and after imputation in order to 

measure the change in mean payout between the two. He found evidence of an 

increase but attributes this increase to other economic factors since both firms 

with and without credits increased their payout levels. He notes that his results 

appear to have been impacted by the existence of a boom in the pre-integration 

period and a recession in the post-integration period. Some concerns also exist 

with respect to the inclusion of different firms in different years in the sample. In 

contrast, Bellamy (1994) reports that the ex-dividend price decline for firms 

paying dividends with credits is greater than the fall for firms paying credits 

without dividends. Further, Bellamy (1994) reports a clustering of credits at 

around the 0 percent and 100 percent level, indicating that firms pay a level of 

dividends where possible that enable all available credits to be passed to 

shareholders. 

In this chapter, I analyze dividend payout ratios over a wide time horizon 

thus reducing the problems associated with short run economic fluctuations. 
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Further, my analysis focuses on 29 specific firms which sun/ive between 1975 

and 2000 and which have positive incomes over the periods of comparison. 

Although this introduces some element of survivorship bias it enables greater 

confidence to be placed in the results of the tax change analysis by controlling for 

firm specific effects over time. The results suggest that dividend payout ratios 

increased following tax integration, consistent with the traditional view of dividend 

taxation. 

Correlogram analvsis 

First, I examine the autocorrelation functions (ACF), inverse 

autocorrelation functions (lACF) and partial autocorrelation functions (PACF) for 

each firm in the pre- and post-integration periods. The results are shown in 

Appendix D. The small sample size (11 observations) means that the power of 

unit root tests (such as the augmented Dickey-Fuller test) is low and hence 

reliance on these tests is inappropriate in this context."*" The plots appear broadly 

consistent with stationarity in almost all cases. For the most part, there appears 

limited structure to the processes although in a small number of cases an 

autoregressive process of order 1 appears possible. 

Next, I aggregate the data for all firms on a year by year basis. Marsh and 

Merton (1987) note that much research on dividends has been conducted at the 

micro level since many of the issues (such as signaling behavior) are firm 
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specific. They note that "If firms only changed their dividends to signal 

information, and if the only information worth signaling is specific to the firm, then 

changes in aggregate dividends would be random and their magnitudes small." 

(p. 4). This latter feature may be beneficial in this study. If aggregate data 

eliminates the impact of firm specific events, it may facilitate the ability to isolate 

the effect of this tax change that reduced the tax cost of dividends in the hands of 

shareholders. The ACF, lACF and PACF for the aggregate data are also shown 

in Appendix D. There is no evidence of non-stationarity and there is no evidence 

of either an autoregressive or moving average process. 

Test of means 

Introduction of the integrated svstem 

An initial test of the impact of dividend imputation is to compare the 

average payout ratio over the 11 years from 1990 to 2000 with the 11 year period 

1975 to 1985. Eariier research compared the mean payout in the 5 year period 

before and after the introduction of dividend imputation (Heming, 1992). 

However, that research concluded that the observed increase in payout was 

most likely the result of the boom period prior to the introduction of dividend 

imputation and the recessionary period of the early 1990s. In this study, the 

problems associated with short term fluctuations are mitigated by examining two 

^ Dickey and Fuller's (1981) reported empirical distribution function of the critical value 
commences with a sample size of 25. 
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eleven-year periods. A further difference is that Heming (1992) permitted differing 

numbers of obsen/ations in each year of the sample. Although he utilized firms 

that survived the entire period, he included firms with missing obsen/ations and 

treated years with losses as missing observations. This raises some concerns 

with respect to comparability. In this study, I include only firms with observations 

in each year and with positive profits in each year. This enables greater focus 

upon the reaction of firms to the tax change and reduces the influence of 

extraneous factors which may arise from differing firms being included in each 

sample year. 

The overall difference in mean payout ratio between the two periods is 

significant at the 95 percent confidence level with a mean in the pre-integration 

period of 62.5 percent rising to 86.9 percent in the post-integration period. To 

examine the change in payout ratio over time, I compare the ratio between the 

1975-1979 and 1980-1984 periods (t = 0.91, p = 0.36), between the 1981-1985 

and the 1990-1994 periods (t = 0.40, p = 0.69), and between the 1990-1994 and 

1995-1999 periods (t = 1.40, p = 0.16). Although average payout ratios increase 

in each five year period, the increase is not significant in any period. The finding 

of an increase between two 11-year periods (1975-1985 versus 1990-2000; pre-

and post-integration) but no significant increase between the two five-year 

periods (1981-1985 versus 1990-1994) may support Heming's (1992) suggestion 

that the measurement in this time frame was impacted by extraneous economic 
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factors. The influence of these factors is likely reduced using the longer time 

window. 

Table 7.1 shows the direct comparison of means on a firm by firm basis, 

on an aggregated market basis and on a pooled sample basis. While the 

parametric t-test is considered robust to the assumption of non-normality with 

large sample sizes (Conover, 1999), the small sample sizes when comparing the 

change in payout level on a firm by firm basis render parametric methods 

inappropriate. Here, I report both parametric and non-parametric tests but rely 

primarily on the non-parametric Kruskal-Wallis test as a test of the difference in 

means for each firm in the pre- and post-integration periods. Of the 29 firms, 21 

exhibited an increase in payout ratio in the dividend imputation period. Thirteen 

of these increases are significant at the five percent significance level and an 

additional firm is marginally significant (p=0.07). Only two firms showed a 

decrease in payout ratio at the same level of significance. One explanation for 

these decreases may be that these firms did not have imputation credits to pay 

out to shareholders meaning that their shareholders would still face a significant 

tax on the dividend. Heming (1992) found that there was no difference in the 

payout increase between firms which paid imputation credits and those that did 

not pay credits. Here, I measure the average imputation credit paid over the 11 

year period 1990-2000. Of the 13 significant increase firms, 11 of these had an 

average imputation credit percentage in excess of 85 percent. The two firms with 

significant negative changes paid average credits (over the 11 year period) of 27 
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and 55 percent, respectively.'*^ This is consistent with the traditional view on 

dividend taxation, which implies an increase in dividend payout when tax 

decreases (i.e., firms have credits which reduce the cost of the dividend) and 

supports Hypothesis 7. 

With respect to the aggregated market data, both parametric and non-

parametric tests reflect a significant increase in mean payout ratios between the 

two samples. To the extent that the aggregated data eliminates the firm specific 

effects that may obscure the tax induced response of an individual firm, the 

aggregate data measure may give a more precise picture of the tax impact. 

Cleariy, the aggregate data are consistent with the traditional view of dividend 

taxation. 

Introduction of the discounted capital gains tax regime 

Capital assets sold on or after September 21,1999, and which have been 

held for at least 12 months qualify for concessional treatment. Under this regime, 

individual taxpayers must pay tax on only one half of the capital gain while 

pension plans are taxed on two-thirds of the gain. Thus, the tax cost of paying 

dividends relative to capital gains increased from 1999 onwards due to the 

*' If the average is calculated using only years in which a dividend is actually paid the 
result for AGL remains unchanged while the average credit for WAK rises to 100 Percent (for the 
6 years in which a dividend was in fact paid). This latter measure tends to artificially inflate the 
credit level. This is because the analytical modeling work implies that firms should Payout 
dividends whenever credits are available (Hamson and Ziegler, 1990). Thus, it is ffsible tha^ 
failure to pay a dividend implies a low level of credits are available. Failure to pay dividends when 
rreriit<= arp available diminishes the time-value of the tax credits (Bellamy, 1994). credits are available diminishes the time 
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increased benefit applying to capital gains. Anecdotally, there is some evidence 

that corporations began to exploit this possibility. Todd (2000) noted the 

possibility of declining dividend payments and reported that "Lend Lease 

underiined the point eariier this week in announcing a $1.8 billion share buyback, 

the largest in Australian corporate history. The property developer cited the new 

tax system in telling its 50,000 shareholders to expect more capital returns of that 

type in the future, at the cost of lower dividends." Such a change is consistent 

with the traditional view of dividend taxation. 

To test for the impact of this change in relative taxation of capital gains 

and dividend income, I measure the change in mean payout ratios before and 

after the change. To maximize the power of the test, I leave out the year of the 

change and compare the average payout ratio in 1998 against the average in 

2000. As a second test, I compare the average of the payout in the 1997-1998 

period with the average payout in 1999-2000. The results are reported in Table 

7.2. In both cases mean payout ratios actually increased following the tax change 

but in neither case is the increase significant using either parametric or non-

parametric tests. There appears therefore not to be support for Hypothesis 8. 

Regression analvsis 

Introduction of the integrated svstem 

As a further test of the impact of the introduction of the dividend imputation 

system, I estimate the following regression for each firm: 

186 



Payout t = po -I- pi Payout M -I- p2 Integration + e 

where payout is the ratio of dividends paid to net income and integration is 

a dummy variable taking the value of 1 in the period 1990-2000 and zero 

othenwise. Incorporation of the lag term is consistent with the notion of inertia in 

dividend policy which was introduced to the literature by Lintner (1956). Lintner 

(1956) stated that "In studying 196 company-years of dividend actions (28 

companies, seven years, 1947-1953), we found no instance in which the 

question of how much should be paid in a given quarter or year was considered 

without regard to the existing rate as an optimum problem in terms of the 

interests of the company and/or its stockholders at the given time" (p. 99). 

A major constraint on the interpretability of the regression results is the 

small sample used to estimate each model (a total of 20 observations per firm 

after allowing for the lag term in each period). One alternative is to estimate the 

same model by pooling the observations for all 29 firms. This approach is valid if 

the individual firm coefficients can be assumed to be equal. A Chow test, 

however, rejects the null hypothesis of equal coefficients (F = 19.7) and supports 

estimation of the regression on a firm-by-firm basis. It is likely that there are 

factors external to this model that influence payout ratios and influence more 

than one of the firms in the sample. This results in possible correlation between 

the error terms in each of the models. Accordingly, the model can be estimated 
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more efficiently through seemingly unrelated regression, taking account of this 

cross-correlation (Judge, Griffiths, Hill, Lutkepohl, and Lee, 1985). The results of 

this estimation are shown in Table 7.3."̂ ^ For the most part, the overall models 

are not significantly different from an intercept-only model (as measured by the 

F-statistic). In 12 cases, the estimated model is significant and in six of these 

cases the estimated dummy variable coefficient is significantly positive (at the 10 

percent level), as hypothesized, implying an increase in payout ratios in the post-

integration period. In only one of the 12 significant models is the estimated 

dummy variable coefficient significantly negative. The aggregate model is highly 

significant overall (p=0.0001) and the estimated integration dummy variable 

coefficient is positive and significant as hypothesized under the traditional view 

(Hypothesis 7). 

As an alternate approach, I estimate a pooled cross-sectional time series 

model using fixed effects regression with a dummy variable assigned to each firm 

and to each year. The dummy variables (firm, year) are only marginally 

significant (F = 1.01). The results for this model are reported in Table 7.4. 

Although this model is not significant overall, the estimated coefficient of the 

integration dummy variable continues to be significant in the hypothesized 

'*̂  Because of computing problems running all 29 firms in the same SUR, 1 estimate the 
SUR in two sub-groups (with 14 and 15 firms respectively). Results are reported for the 29 firms 
together. 
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direction (t = 3.31) and is consistent with the expected increase in dividend 

payout ratios following integration (Hypothesis 7). 

Introduction of the discounted capital gains tax regime 

In this section, I introduce a second dummy variable for the 1999 change 

in the capital gains tax regime. The model thus becomes: 

Payout t = po + Pi Payout M + p2 Integration -i- PaCGT -i- e 

where payout is the ratio of dividends paid to net income, integration is a 

dummy variable taking the value of 1 in the period 1990-2000 and zero 

othenwise, and CGT is a dummy variable taking the value of 1 in 1999 and 2000 

and zero in all other years. The estimated coefficients on a firm-by-firm, pooled 

and aggregate market basis are shown in Table 7.5. Little change occurs on a 

firm by firm basis when the capital gains dummy variable is added to the model. 

The estimated capital gains dummy variable coefficient is negative and 

significant in only three cases. Interestingly, one of these firms is Lend Lease 

(LLC), the firm identified in the anecdotal evidence discussed above. Also of 

interest is the aggregate market result. This model is highly significant and both 

the imputation and capital gains dummy variables are significant and consistent 

with the hypothesized sign, positive and negative, respectively. To the extent that 

the aggregate market approach captures the true effect by eliminating firm 
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specific effects, this result offers strong support for the traditional view of dividend 

taxation, and both Hypotheses 7 and 9 are supported. In contrast, the pooled 

model (Table 7.6) is not significant overall and tends not to support the 

hypothesized payout ratio responses. 

Summarv 

This section has examined the traditional and new views on dividend 

taxation by examining the dividend payout ratio of 29 firms with data over the 

period 1975-1985 and 1990-2000 and which had positive earnings during the 

periods of observation. Using both comparisons of means and regression models 

on a firm-by-firm basis, an aggregate market basis and a pooled basis, I find that 

there is evidence to suggest that firms responded to the reduction in dividend tax 

level brought about by the dividend imputation system by increasing dividend 

payout levels. Given the long windows of observation it is less likely that 

economic factors alone caused this obsen/ed increase. 

In contrast, the analysis of dividend payout responses to the reduction in 

capital gains tax in 1999 tends not to support the traditional view. This may be 

because dividends that are fully covered by imputation credits are still beneficially 

taxed relative to capital gains. Hence, given the high imputation credit averages 

in the sample, the failure to observe a fall in payouts is not unsurprising. When 

the aggregate market measure is used, there is strong support for both the 

increase in dividend payouts in response to dividend imputation and a decrease 
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in payouts in response to the significant reduction in capital gains tax in 1999. 

Comments by Marsh and Merton (1987) and Sarig (2001) imply this aggregate 

approach is preferable. To the extent that this approach more precisely captures 

the impact of the tax law changes, there is strong support for the traditional view. 

While these results alone are not sufficient to reject the new view, they 

comprehensively reinforce the findings of Chapters V and VI that contradict 

dividend tax capitalization. Together, then, these results support the rejection of 

the dividend tax capitalization (or new) view and lend considerable support to the 

traditional view of dividend taxation. 
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Table 7.1 

I 

Firm 

AFI 

AGL 

AHD 

ALS 

APE 

ARG 

AUI 

BKW 

BTY 

CCL 

CIN 

CML 

CYG 

EML 

EQT 

FHF 

GOW 

GPT 

GUD 

HIL 

ICT 

Change in mean payout ratios from 1975-1985 to 1990-2000 

1975-1985 
average 
payout 
(n = 11) 

0.9615 

0.8669 

0.6281 

0.6642 

0.4952 

0.9182 

0.9631 

0.5592 

0.9359 

0.4747 

0 

0.5721 

0.3241 

0.5504 

0.5802 

0.603 

0.3061 

0.9988 

0.4224 

0.4018 

1.5262 

1990-2000 
average 
payout 
(n = 11) 

0.9822 

0.6851 

0.8546 

0.9105 

0.6331 

0.8623 

0.9907 

0.6590 

0.8823 

0.5409 

0.2877 

0.71 

0.9257 

1.4531 

1.0931 

0.5695 

3.5603 

1.1369 

1.5952 

0.5244 

0.7841 

t-test of 
difference 

in mean 
(p-value, 

two-tailed) 
0.34 

(0.7388) 
-4.31 

(0.0003) 
0.46 

(0.6497) 
1.11 

(0.2822) 
1.05 

(0.3075) 
-1.57 

(0.1314) 
0.31 

(0.7615) 
0.77 

(0.4499) 
-1.13 

(0.2702) 
0.91 

(0.3726) 
4.30 

(0.0004) 
1.51 

(0.1491) 
3.31 

(0.0035) 
2.21 

(0.0387) 
2.60 

(0.0172) 
-0.44 

(0.6625) 
1.06 

(0.3029) 
4.33 

(0.0003) 
1.86 

(0.0778) 
2.51 

(0.0209) 
-1.04 

(0.3109) 

Kruskal-
Wallis (p-

value) 

0.4754 
(0.4905) 

11.88 
(0.0006) 

4.01 
(0.0452) 

7.43 
(0.0064) 

1.32 
(0.25) 
2.18 

(0.1396) 
2.1829 

(0.1396) 
0.7858 

(0.3754) 
2.38 

(0.1228) 
3.26 

(0.0710) 
11.23 

(0.0008) 
4.84 

(0.0278) 
14.76 

(0.0001) 
11.88 

(0.0006) 
13.28 

(0.0003) 
0.0296 

(0.8696) 
4.55 

(0.0328) 
15.78 

(<0.0001) 
15.78 

(<0.0001) 
5.75 

(0.0165) 
0.0097 

(0.9215) 

Average 
credit level 

in post-
imputation 

period 
0.9634 

0.2734 

1.00 

1.00 

0.9090 

0.9589 

1.00 

0.9132 

0.9591 

0.7149 

0.7273 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

0 

0.8758 

0.9557 

1.00 
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Table 7.1 Continued 

Firm 

LDW 

LLC 

NAB 

ORI 

REH 

SMI 

SOL 

WAK 

Aggregate 

Pooled 

1975-1985 
average 
payout 
(n = 11) 

0.9129 

0.4226 

0.3301 

0.6093 

0.2717 

0.6095 

0.302 

0.9142 

0.4758 

0.625 
(n = 319) 

1990-2000 
average 
payout 
(n = 11) 

0.9332 

0.6447 

0.6599 

0.6191 

0.2333 

0.7261 

0.2633 

0.4642 

0.5885 

0.8684 
(n = 319) 

t-test of 
difference 
in mean 
(p-value, 

two-tailed) 

0.04 
(0.9680) 

2.95 
(0.0079) 

11.15 
(<0.0001) 

0.10 
(0.9187) 

-0.57 
(0.5762) 

0.92 
(0.3711) 

-1.12 
(0.2766) 

-3.34 
(0.0033) 

5.86 
(<0.0001) 

2.08 
(0.0375) 

Kruskal-
Wallis (p-

value) 

0.0528 
(0.8182) 

8.16 
(0.0043) 

15.78 
(<0.0001) 

0.2425 
(0.6224) 
0.0011 

(0.9737) 
4.55 

(0.0328) 
1.99 

(0.1580) 
11.12 

(0.0009) 
11.00 

(0.0009) 
16.83 

(<0.0001) 

Average 
credit level 

in post-
imputation 

period 

0.9091 

1.00 

0.9901 

0.7978 

0.6364 

0.9175 

0.9495 

0.5455 

0.8620 

0.8620 
(n = 319) 
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Table 7.2 

Change in mean payout ratios after the introduction of the new capital gains tax 
regime in 1999 

Period of 
comparison 

Pre-change 
average 
payout 

Post-
change 
average 
payout 

t-test of difference 
in mean 

(p-value, two-tailed) 

Kruskal-Wallis 

(p-value) 

1998 versus 2000 0.972 1.969 0.84 0.022 
(0.405) (0.883) 

1997-1998 versus 0.878 1.453 0.96 0.163 
1999-2000 (0.340) (0.687) 

194 



Table 7.3 

OLS regression of payout ratio in the present year on lagged payout ratio and an 
integration dummy variable 

Payout, = Po + Pi Payout ,.i -i- p2 Integration -i- e 

H7: Dividend payout ratios for Australian firms increased after the introduction of 
dividend imputation for firms that have made corporate tax payments 

and accordingly have Imputation credits available. 

Firm 

AFI 

AGL 

AHD 

ALS 

APE 

ARG 

AUI 

BKW 

BTY 

CCL 

CIN 

CML 

CYG 

EML 

EQT 

FHF 

GOW 

Po 
(t-statistic) 

0.554 
(7.43)*** 

0.806 
(7.93)*** 

0.606 
(8.41)*** 

0.559 
(2.59)** 
0.559 

(5.31)*** 
0.853 

(10.02)*** 

1.201 
(7.60)*** 

0.281 
(2.02)* 
0.617 

(9.08)*** 
0.485 

(6.77)*** 
-0.000 
(-0.00) 
0.681 

(4.95)*** 
0.069 
(0.50) 
0.580 
(1.80)* 
0.695 

(4.24)*** 
0.663 

(4.46)*** 
-0.279 
(-0.10) 

Pi 
(t-statistic) 

0.425 
(6.46)*** 

0.059 
(0.53) 
-0.007 
(-0.37) 
0.154 
(0.86) 
-0.141 
(-1.47) 
0.071 
(0.80) 

-0.248 
(-1.67) 

0.502 
(2.61)** 
0.338 

(4.96)*** 
-0.044 
(-0.39) 
0.598 

(9.56)*** 
-0.186 
(-0.88) 
0.859 

(5.11)*** 
-0.062 
(-0.42) 
-0.242 

(-2.42)** 
-0.076 
(-0.31) 
1.715 
(0.39) 

P2 
(t-statistic) 

0.029 
(0.52) 
-0.159 

(-3.24)*** 
-0.228 

(-2.27)** 
0.204 
(0.81) 
0.223 
(1.72) 
-0.034 
(-0.99) 

-0.017 
(-0.19) 

0.065 
(0.47) 

-0.0001 
(-0.00) 
0.116 
(1.68) 
0.158 

(3.47)*** 
0.166 
(1.57) 
0.236 
(1.21) 
0.841 
(1.82)* 
0.689 

(3.10)*** 
-0.058 
(-0.70) 
3.326 
(0.94) 

F Value 
(p value) 

2.99 
(0.077) 

6.67 
(0.007) 

2.62 
(0.102) 

0.79 
(0.471) 

1.53 
(0.245) 

0.95 
(0.407) 

0.23 
(0.801) 

1.50 
(0.251) 

2.25 
(0.136) 

1.90 
(0.179) 
41.27 

(<0.0001) 
1.04 

(0.375) 
8.63 

(0.003) 
1.61 

(0.230) 
3.69 

(0.047) 
0.27 

(0.770) 
0.54 

(0.592) 

Adjusted R̂  

0.173 

0.374 

0.146 

-0.023 

0.053 

-0.006 

-0.089 

0.050 

0.116 

0.087 

0.809 

0.004 

0.446 

0.060 

0.220 

-0.084 

-0.051 
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Table 7.3 Continued 

H7: Dividend payout ratios for Australian firms increased after the introduction of 
dividend imputation for firms that have made corporate tax payments 

and accordingly have imputation credits available. 

Firm p̂  p̂  p̂  F Value Adjusted R"" 
(t-statistic) (t-statistic) (t-statistic) (p value) 

GPT 1.046 -0.047 0.147 7.58 0.409 
(6.23)*** (-0.28) (3.38)*** (0.004) 

GUD 0.361 0.180 1.028 2.56 0.141 
(0.75) (1.31) (1.47) (0.107) 

HIL 0.139 0.638 0.087 9.13 0.461 
(1.91)* (3.93)*** (1.88)* (0.002) 

ICT 1.381 0.130 -0.681 0.59 -0.045 
(2.31)** (2.31)** (-0.84) (0.566) 

LDW 1.078 -0.140 -0.363 0.42 -0.066 
(3.41)*** (-0.94) (-0.91) (0.664) 

LLC 0.355 0.111 0.212 4.45 0.266 
(3.21)*** (0.52) (2.14)** (0.028) 

NAB 0.292 0.118 0.285 49.34 0.836 
(5.74)*** (0.88) (5.17)*** (<0.0001) 

ORI 0.528 0.105 0.011 0.01 -0.116 
(5.71)*** (1.12) (0.10) (0.985) 

REH 0.051 0.802 0.052 21.58 0.684 
(1.29) (7.90)*** (1.32) (<0.0001) 

SMI 0.663 -0.094 0.133 0.61 -0.042 
(4.00)*** (-0.36) (0.86) (0.553) 

SOL 0.143 0.468 0.006 4.10 0.246 
(3.89)*** (4.78)*** (0.21) (0.035) 

WAK 0.201 0.780 -0.025 24.70 0.714 
(1.80)* (7.74)*** (-0.25) (<0.0001) 

Aggregate 0.4613 0.0128 0.1694 15.73 0.608 
(2.67)** (0.04) (2.33)** (0.0001) 

*** significant at the 1 percent level, ** significant at the 5 percent level, * significant at the 10 
percent level, Payouf, = dividends/net income in period t, Payout,.i = dividends/net income in 
period t-1, Integration = 1 in the 1990-2000 period and zero otherwise. 
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Table 7.4 

Fixed effects regression of payout ratio in the present year on lagged payout ratio 
and an integration dummy variable 

Payout, = Po + Pi Payout M + pa Integration + e 

H7: Dividend payout ratios for Australian firms Increased after the introduction of 
dividend imputation for firms that have made corporate tax payments 

and accordingly have imputation credits available. 

Po p̂  p^ F Value Adj. R'̂  

(t-statistic) (t-statistic) (t-statistic) (p value) 

0.471 0.162 1.320 1.23 0.02 

(1.08) (1.52) (3.31)*** (0.147) 

*** significant at the 1 percent level, ** significant at the 5 percent level, * significant at the 10 
percent level, Payoutt= dividends/net income in period t, Payoutt-i = dividends/net income in 
period t-1. Integration = 1 in the 1990-2000 period and zero otherwise. 
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Table 7.5 

OLS regression of payout ratio in the present year on lagged payout ratio, 
integration dummy variable and capital gains change dummy variable 

Payout t = Po + pi Payout ,.i + P2 Integration + P3 CGT + e 

H7: Dividend payout ratios for Australian firms increased after the introduction of 
dividend imputation for firms that have made corporate tax payments 

and accordingly have imputation credits available. 

Firm 

AFI 

AGL 

AHD 

ALS 

APE 

ARG 

AUI 

BKW 

BTY 

CCL 

CIN 

CML 

CYG 

EML 

EQT 

FHF 

Po 
(t-statistic) 

0.618 
(10.40)*** 

0.824 
(7.73)*** 

0.599 
(8.49)*** 

0.591 
(2.86)** 
0.557 

(5.68)*** 
0.813 

(10.66)*** 

1.188 
(7.90)*** 

0.398 
(2.71)** 
0.598 

(12.86)*** 
0.475 

(6.72)*** 
0.000 
(0.00) 
0.645 

(5.83)*** 
0.276 

(0.196)* 
0.932 

(5.68)*** 
0.638 

(3.94)*** 
0.641 

(4.47)*** 

Pi 
(t-statistic) 

0.359 
(7.66)*** 

0.038 
(0.32) 
0.004 
(0.34) 
0.107 
(0.75) 
-0.138 
(-2.57) 
0.115 
(1.45) 

-0.233 
(-1.65) 

0.282 
(1.30) 
0.358 

(8.25)*** 
-0.024 
(-0.22) 
0.570 

(7.50)*** 
-0.120 
(-0.79) 
0.188 
(0.67) 
-0.704 

(-8.79)*** 
-0.144 

(-2.25)** 
-0.036 
(-0.15) 

P2 
(t-statistic) 

0.058 
(1.00) 
-0.122 

(-2.79)** 
-0.272 

(-2.59)** 
0.231 
(0.84) 
0.242 
(1.72) 
-0.024 
(-0.66) 

-0.073 
(-0.82) 

0.167 
(1.16) 
0.018 
(0.53) 
0.101 
(1.34) 
0.158 

(3.21)*** 
0.115 
(1.06) 
0.369 
(1.90)* 
0.758 

(3.14)*** 
0.652 

(2.72)** 
-0.046 
(-0.51) 

P3 
(t-

statistic) 

-0.133 
-1.38 
-0.199 

(-2.93)*** 
0.208 
(1.19) 
-0.082 
(-0.18) 
-0.095 
(-0.41) 
-0.036 
(-0.59) 

0.280 
(1.87)* 

-0.338 
(-1.44) 
-0.087 
(-1.52) 
0.068 
(0.54) 
0.037 
(0.47) 
0.215 
(1.20) 
0.867 

(2.76)** 
3.527 

(8.21)*** 
-0.054 
(-0.14) 
-0.066 
(-0.44) 

F Value 
(p value) 

2.63 
(0.086) 

9.32 
(0.0008) 

2.26 
(0.121) 

0.50 
(0.686) 

1.02 
(0.408) 

0.76 
(0.534) 

1.43 
(0.272) 

1.78 
(0.192) 

2.39 
(0.107) 

1.25 
(0.324) 
25.92 

(<0.0001) 
1.19 

(0.345) 
9.33 

(0.0008) 
20.86 

(<0.0001) 
2.32 

(0.114) 
0.23 

(0.871) 

Adjusted 
R̂  

0.204 

0.568 

0.166 

-0.085 

0.004 

-0.040 

0.063 

0.109 

0.180 

0.039 

0.797 

0.029 

0.568 

0.758 

0.173 

-0.138 
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Table 7.5 Continued 

Firm 

GOW 

GPT 

GUD 

HIL 

ICT 

LDW 

LLC 

NAB 

ORI 

REH 

SMI 

SOL 

WAK 

Aggregate 

Po 
(t-statistic) 

1.457 
(0.72) 
1.070 

(9.70)*** 
-0.008 
(-0.02) 
0.451 

(7.44)*** 
1.367 

(2.30)** 
1.050 

(3.23)**' 
0.340 

(3.95)*** 
0.254 

(5.29)*** 
0.498 

(5.42)*** 
0.084 

(2.16)** 
0.717 

(4.16)*** 
0.120 

(3.17)*** 
0.244 
(2.38)* 
0.472 

(3.09)*** 

Pi 
(t-statistic) 

-3.599 
(-1.53) 
-0.072 
(-0.66) 
1.064 

(3.91)*** 
-0.131 
(-0.93) 
0.138 

(2.18)** 
-0.111 
(-0.73) 
0.146 
(0.94) 
0.232 
(1.85)* 
0.155 
(1.73) 
0.683 

(6.78)*** 
-0.201 
(-0.74) 
0.539 

(5.25)*** 
0.733 

(8.36)*** 
-0.008 
(-0.03) 

P2 
(t-statistic) 

0.729 
(0.26) 
0.169 

(4.10)*** 
0.777 
(1.10) 
0.081 

(2.70)** 
-0.684 
(-0.78) 
-0.351 
(-0.81) 
0.264 

(3.05)*** 
0.260 

(4.84)*** 
-0.019 
(-0.17) 
0.011 
(0.26) 
0.160 
(0.98) 
0.017 
(0.52) 
-0.045 
(-0.41) 
0.196 

(3.02)*** 

P3 
(t-

statistic) 
17.161 

(3.66)*** 
-0.095 
(-1.51) 
-4.248 

(-2.40)** 
0.358 

(6.56)*** 
0.046 
(0.03) 
-0.058 
(-0.08) 
-0.304 

(-2.36)** 
-0.059 
(-1.03) 
0.151 
(0.81) 
0.152 
(2.11)* 
-0.013 
(-0.05) 
-0.037 
(-0.68) 
-0.017 
(-0.10) 
-0.115 

(-2.41)** 

F Value 
(p value) 

5.08 
(0.012) 

5.95 
(0.006) 

2.31 
(0.115) 
24.78 

(<0.0001) 
0.37 

(0.776) 
0.26 

(0.851) 
5.71 

(0.008) 
33.33 

(<0.0001) 
0.18 

(0.911) 
15.38 

(<0.0001) 
0.39 

(0.764) 
2.93 

(0.065) 
15.60 

(<0.0001) 
15.39 

(0.0001) 

Adjusted 
R̂  

0.392 

0.439 

0.172 

0.790 

-0.110 

-0.132 

0.426 

0.836 

-0.149 

0.694 

-0.107 

0.234 

0.697 

0.694 

*** significant at the 1 percent level, ** significant at the 5 percent level, * significant at the 10 
percent level, Payoutt= dividends/net income in period t, Payoutt-^ = dividends/net income in 
period t-1. Integration = 1 in the 1990-2000 period and zero othenwise. 
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Table 7.6 

Fixed effects regression of payout ratio in the present year on lagged payout 
ratio, integration dummy variable and capital 

gains tax change dummy variable 

Payout, = Po -I- pi Payout ,.i + pg Integration + pa CGT + e 

H8: Dividend payout ratios for Australian firms decreased after 1999 with the 50 percent reduction 
in the effective tax rate on capital gains tax. 

P̂  P̂  p̂  p̂  F Value Adj. R'̂  

(t-statistic) (t-statistic) (t-statistic) (t-statistic) (p value) 

0.471 0.162 0.349 0.971 ^23 002 

(1.08) (1.52) (0.88) (2.45)** (0.147) 

*** significant at the 1 percent level, ** significant at the 5 percent level, * significant at the 10 
percent level, Payoutt = dividends/net income in period t, Payoutt.-, = dividends/net income in 
period t-1, Integration = 1 in the 1990-2000 period and zero othenwise. 
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CHAPTER VIII 

CONCLUSIONS, LIMITATIONS, AND SUGGESTIONS 

FOR FUTURE RESEARCH 

Conclusions 

In this chapter, I review the results and relate these directly to the 

hypotheses in order to draw conclusions regarding the applicability of the 

traditional and new views. Also, I discuss the limitations of the research and 

suggest directions for future research. 

Hypotheses 1 and 2 deal with tax capitalization in the Australian context. 

Hypothesis 2 is subdivided into credit and non-credit sub-samples of Australian 

observations in the post-imputation period. 

Hvpothesis 1 

H I : In the pre-imputation period, a negative relationship exists between 

retained earnings and firm value for Australian firms, and a positive relationship 

exists between firm value and the interaction term REBVxNI. 

While there is some evidence of the negative relationship in the pre-

imputation period, this result is very sensitive to the measure of retained 

earnings. The estimated coefficient on retained earnings is negative and 

significant in the composite measure of retained earnings (i.e., the 

unappropriated profits amount with additional appropriated reserves added back) 
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only when using the OLS model. Using the fixed effects model, no support is 

found for the hypothesis. Furthermore, when the raw unappropriated profits 

amount is used as the retained earnings measure, the effect disappears. I 

suggest that this latter result is compelling evidence against capitalization. This is 

because the unappropriated profits are presumably the only certain amount that 

may in the future be distributed as dividends and thus, if capitalization does occur 

it should be strongest with respect to this amount. Other reserve accounts such 

as asset replacement reserves may satisfy a theoretical definition of retained 

earnings but by definition are likely to be perceived by shareholders as being 

unavailable for appropriation. Thus, I conclude that the evidence does not 

support capitalization in the pre-imputation period in Australia. 

Hvpothesis 2a 

H2a: In the post-imputation period a positive relationship exists between 

retained earnings (book value of equity) and firm value for Australian firms paying 

dividends with credits attached. 

The evidence cleariy supports this hypothesis. In both the OLS and fixed-

effects models there is a positive relationship between price and retained 

earnings. This implies a capitalization of the credit value into stock prices in 

Australia in the post-integration period. However, the result only supports 

capitalization if the reverse occurs in the non-credit sample. 
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Hvpothesis 2b 

H2b: In the post-imputation period a negative relationship exists between 

retained earnings and firm value for Australian firms paying dividends without 

credits attached, and a positive relationship exists between firm value and the 

interaction term REBVxNI. 

The results do not support a negative relationship between price and 

retained earnings for non-credit firms in the post-integration period. In fact, in 

both the OLS models and the fixed-effects models a positive relationship exists. 

This relationship is insignificant in the OLS model but significant in the more 

reliable fixed-effects model. Thus, these results further counter the capitalization 

hypothesis. 

Hypothesis 3 relates to the capitalization hypothesis in the New Zealand 

setting. Insufficient New Zealand data were available for testing the results on a 

pre- and post-integration basis, so the hypothesis focuses on the credit and non-

credit sub-samples in the post-integration period. 

Hvpothesis 3a 

H3a: In the post-imputation period a positive relationship exists between 

retained earnings (book value of equity) and firm value for New Zealand firms 

paying dividends with credits attached. 

The results of the analysis strongly contradict the capitalization hypothesis 

in the New Zealand setting. Here, I find that rather than a positive relationship 
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between price and retained earnings in the credit sub-sample there is in fact a 

significant negative relationship. Harris et al. (2001) strongly relied on the 

difference between the US (negative relationship) and the Australian (positive 

relationship) results to suggest capitalization, assuming that the difference was 

driven by the single tax system in Australia (compared with the double tax 

system in the US). Here, I demonstrate that the negative relationship persists in 

the New Zealand imputation setting indicating that this phenomenon is unlikely to 

be tax related. 

Hvpothesis 3b 

H3b: In the post-imputation period a negative relationship exists between 

retained earnings and firm value for New Zealand firms paying dividends without 

credits attached, and a positive relationship exists between firm value and the 

interaction term REBVxNI. 

Although the non-credit sub-sample parallels the US double-tax system, 

there is no evidence to support a negative relationship between price and 

retained earnings. Again, this raises concerns about the Harris and Kemsley 

(1999) and Harris et al. (2001) interpretations of their findings as reflecting tax 

capitalization. 

Hypotheses 4 and 5 relate to the Hanlon et al. (2001) model using 

Australian data. This model offers an alternate perspective on testing for tax 

capitalization and overcomes the concerns raised by Hanlon et al. (2001) and 
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Dhaliwal et al. (2001) that the interaction term used by Harris and Kemsley 

(1999) and Harris et al. (2001) drives the results. 

Hvpothesis 4a 

H4: In the pre-imputation period, there is a discount on retained earnings 

relative to contributed capital for Australian firms. 

In the pre-integration period, 1 report coefficients in the fixed-effects model 

for contributed capital and retained earnings that are virtually identical for the 

OLS model, and where the contributed capital coefficient is discounted relative to 

the retained earnings coefficient in the fixed effects model. This result is 

inconsistent with the capitalization view. The results are instead consistent with 

the notion that the market values retained earnings and contributed capital 

equivalently. This lends support to the traditional view. 

Hvpothesis 5a 

H5a: In the post-imputation period, there is a premium on retained 

earnings relative to contributed capital for Australian firms paying dividends with 

credits attached. 

I find a significantly higher valuation of retained earnings relative to 

contributed capital in the post-integration period for firms with imputation credits. 

This result may be interpreted as supporting the capitalization view, but an 

accurate interpretation depends on the findings for the non-credit sample. 
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Hvpothesis 5h 

H5b: In the post-imputation period, there is a discount on retained 

earnings relative to contributed capital for Australian firms paying dividends 

without credits attached. 

Despite the lack of credits, I find retained earnings are valued at a 

premium relative to contributed capital for this sub-sample. This result is strongly 

inconsistent with tax capitalization and tends to suggest that the observed 

premium on retained earnings is actually associated with something other than 

tax capitalization. 

Hypothesis 6 relates to testing the Hanlon et al. (2001) model in the 

context of New Zealand data. 

Hvpothesis 6a 

H6a: In the post-imputation period, there is a premium on retained earnings 

relative to contributed capital for New Zealand firms paying dividends with credits 

attached. 

Although the new view hypothesizes a discount on retained earnings 

relative to contributed capital in the context of double taxation, no such discount 

should apply in the integrated context. However, I find a significant discount on 

retained earnings in the credit sub-sample. This strongly contradicts the 

capitalization hypothesis and tends to indicate that other factors are driving the 

result. 
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Hvpothesis 6h 

H6b: In the post-imputation period, there is a discount on retained 

earnings relative to contributed capital for New Zealand firms paying dividends 

without credits attached. 

I find that retained earnings are discounted relative to contributed capital 

in the non-credit sample. Although this seems consistent with capitalization, I 

suggest that the persistence of the discount in the credit sample tends to suggest 

that the cause is not tax capitalization. 

Hypotheses seven and eight focus on the traditional view through an 

analysis of dividend payout. The change to imputation and the recent reduction 

of capital gains tax offer opportunities to test for the traditional view payout 

response. 

Hvpothesis 7 

H7: Dividend payout ratios for Australian firms increased after the 

introduction of dividend imputation for firms that have made corporate tax 

payments and accordingly have imputation credits available. 

The evidence on a firm by firm basis tends to support the hypothesis of an 

increased payout in response to the introduction of dividend tax capitalization. I 

find distinct patterns toward an increase in a substantial number of firms and 

there is some evidence to support this being linked to the existence of imputation 
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credits. An aggregate market model which may sen/e to eliminate some firm 

specific effects also supports the increased payout. 

Hypothesis eight relates to the dramatic capital gains tax reduction in 

Australia which applied to sales from September 21, 1999. This change shifted 

the tax balance toward capital gains and under the traditional view should have 

led to a decrease in dividend payout ratios. 

Hvpothesis 8 

H8: Dividend payout ratios for Australian firms decreased after 1999 with 

the 50 percent reduction in the effective tax rate on capital gains tax. 

I find only limited evidence of a decrease in payout ratios after this tax 

change (3 firms). In the aggregate market model is there a significant downward 

change subsequent to the capital gains tax reduction. These results are not 

necessarily surprising because there remain substantial benefits from paying 

dividends with tax credits and thus only some firms (at the margin) would be 

expected to change policy (namely firms with shareholders that do not benefit 

extensively from imputation credits). Interestingly, anecdotal evidence relating to 

one firm (Lend Lease Corporation) was extensively bom out by the data. This 

may indicate some inertia in the market with respect to dividends. It may be that 

firms will take some time to adjust to the new tax regime and to win shareholder 

support for the changed approach. 
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Summarv 

No single result on its own is sufficient to draw a conclusion supporting or 

rejecting either the new or traditional views on dividend taxation. However, 

collectively, my analysis tends to reveal a pattern of behavior that is more 

consistent with the traditional view. To the extent that the capitalization view 

holds, there should be a clear change from the pre-integration to the post-

integration period. In the more reliable fixed-effects models, this result tends not 

to emerge. Rather, there is evidence that the market tends to value the 

contributed capital and retained earnings accounts similariy. This result is 

supported by the evidence that suggests that there is no real difference between 

the credit paying sample (which equates to a situation of no tax at the individual 

level) and the non-credit sample (which parallels the US case of a shareholder 

level tax on dividends). Empirically, then, there appears at most some weak 

evidence for dividend tax capitalization, but more likely the evidence refutes the 

new view. 

The dividend payout ratio analysis allows a test of the traditional view by 

determining whether firms increase dividend payout levels in response to tax 

reductions and increase them in response to (relative) dividend tax increases. 

The results offer some moderate support for the traditional view. In conjunction 

with the capitalization result, the payout ratio evidence seems to suggest that the 

traditional view dominates the new view. 
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Limitations of the research 

This research is conducted in two specific country contexts, Australia and 

New Zealand. Although the analysis sen/es as a useful test of the new and 

traditional views on dividend taxation, there may be country-specific factors 

which impact the results and which limit the extent to which the results may be 

generalized to other contexts such as the US. 

Another factor which impacts the reliability of the analysis is the difference 

in data sources between the Australian pre- and post-integration samples. 

Although efforts were taken to maximize the comparability of the data, 

differences in definitions limit the extent to which the two samples may be 

compared. This problem is unlikely to be mitigated even by using a constant 

database, since definitions of seemingly standard items are at times changed 

and accounting conventions alter. A common data set would contain problems 

that may be less apparent but nonetheless real (i.e. the data manager has likely 

been forced to make assumptions with respect to definitions and treatment of 

various data items collected). Sensitivity analysis conducted in this study 

minimizes the risk that the results are driven by these differences. 

A final limitation is the limited data set employed in Chapter VII. As noted 

in that chapter, limitation of the data to firms with data in all years and with 

positive net income introduces a survivorship bias. The benefits of this approach, 

however, would seem to justify the costs. The small sample size reduces the 
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power of statistical tests, but the total sample (638 firm year observations) is not 

unreasonable in the context of other studies. 

Directions for future research 

Although this research makes a significant contribution to the dividend 

puzzle debate, the puzzle remains unsolved and further research endeavor in 

this field is warranted. Additional tests of the capitalization hypothesis should be 

considered by utilizing different models, statistical techniques and data sets. 

Opportunities exist for archival research using both US and foreign data to test 

for responses to tax law changes. Further, there are abundant possibilities in the 

behavioral domain for testing both shareholder and manger responses to 

taxation with respect to pricing and dividend decisions. In many respects, 

research in this domain offers the greatest potential since it permits control of 

other factors and the manipulation of the key variable, namely tax rates. 

211 



REFERENCES 

Anderson, H., Cahan, S., and Rose, L C. (2001). Stock dividend announcement 
effects in an imputation tax environment. Journal of Business 
Finance and Accounting, 28, 653-669. 

Athanassakos, G. (1996). Tax induced trading volume around ex-dividend days 
under different tax regimes: The Canadian experience 1970-1984. 
Journal of Business Finance & Accounting, 23, 557-584. 

Auerbach, A. J. (1979). Share valuation and corporate equity policy. Journal of 
Public Economics, 11, 291 -305. 

Auerbach, A. J. (1984). Taxes, firm financial policy and the cost of capital: An 
empirical analysis. Journal of Public Economics, 23, 27-57. 

Ayers, B. C , Cloyd, C. B. and Robinson, J. R. (2000). Capitalization of 
shareholder taxes in stock prices: Evidence from the Revenue 
Reconciliation Act of 1993. Working Paper, University of Georgia, 
University of Illinois at Urbana-Champagne and University of Texas 
at Austin. 

Babcock, J. (2000). The effects of imputation systems on multinational 
investment, financing, and income-shifting strategies. Journal of the 
American Taxation Association, 22 (2), 1-21. 

Bellamy, D. E. (1994). Evidence of imputation clienteles in the Australian equity 
market. Asia Pacific Journal of Management, 11, 275-287. 

Bernard, V. L. (1995). The Feltham-Ohlson framework: Implications for 
empiricists. Contemporary Accounting Review, 11, 733-747. 

Bhattacharya, S. (1979). Imperfect information, dividend policy and the 'bird in 
the hand' fallacy. Bell Journal of Economics, 10, 259-271. 

Black, E. L., Legoria, J. and Sellers, K. F. (2000). Capital investment effects of 
dividend imputation. Journal of the American Taxation Association, 
22 (2), 40-59. 

Black, F. (1976). The dividend puzzle. Journal of Portfolio Management, Winter, 
72-77. 

212 



Black, F. (1996). The dividend puzzle. Journal of Portfolio Management Special 
Issue, 8-12. 

Blouin, J., Raedy, J. and Shackelford, D. (1999). Stock prices and capital gains 
taxes: Evidence from the 1998 reduction in the long-term capital 
gains holding period. Working Paper, University of North Carolina 
at Chapel Hill. 

Blouin, J., Raedy, J. and Shackelford, D. (2000). Capital gains holding periods 
and equity trading: Evidence from the 1998 Act Working Paper 
7827, National Bureau of Economic Research. 

Bowman, R. G., Cliffe, C. and Navissi, F. (1992). Implications of dividend 
imputation for equity pricing in New Zealand. New Zealand 
Economic Papers, 26, 249-260. 

Bradford, D. F. (1981). The incidence and allocation effects of a tax on corporate 
distributions. Journal of Public Economics, 15, 1-22. 

Clarke, A. W. (1992). The ex-dividend day behavior of Australian share prices 
pre and post imputation. Managerial Finance, 18, 34-48. 

Collins, J. H. and Kemsley, D. (2000). Capital gains and dividend taxes in firm 
valuation: Evidence of triple taxation. The Accounting Review, 75, 
405-427. 

Conover, W. J. (1999). Practical nonparametric statistics {3'^ Ed.). New York, NY: 
John Wiley and Sons. 

Cook, T. D. and Campbell, D. T. (1979). Quasi-experimentation: Design & 
analysis. Chicago, IL: Rand McNally. 

Deloitte Touche Tohmatsu. (1998). New Zealand: International tax and business 
guide. New York, NY: Deloitte Touche Tohmatsu. 

Dempsey, S. J. and Laber, G. (1992). Effects of agency and transaction costs on 
dividend payout ratios: Further evidence of the agency-transaction 
cost hypothesis. Journal of Financial Research, 15, 317-321. 

Dhaliwal, D., Erickson, M., Myers, M. M. and Banyi, M. (2001). Are shareholder 
dividend taxes on corporate retained earnings impounded into 
equity prices?: Additional evidence and analysis. Working paper. 
University of Arizona and University of Chicago. 

213 



Easterbrook, F.H.(1984). Two agency cost explanations of dividends. American 
Economic Review, 74, 650-659. 

Elton, E. J. and Gruber, M. J. (1970). Marginal stockholder tax rates and the 
clientele effect. The Review of Economics and Statistics, 52, 68-74. 

Erickson, M. M. and Maydew, E. L. (1998). Implicit taxes in high dividend yield 
stocks. The Accounting Review, 73, 435-458. 

Fama, E. F. and French, K. R. (1998). Taxes, financing decisions, and firm value. 
Journal of Finance, 53, 819-843. 

Feltham, G. A. and Ohison, J. (1995). Valuation and clean surplus accounting for 
operating and financial activities. Contemporary Accounting 
Review, 11, 689-731. 

Guenther, D. (1999). Investor reaction to anticipated 1997 capital gains tax rate 
reduction. Working Paper, University of Colorado at Boulder. 

Hanlon, M., Myers, J. and Shevlin, T. (2001). Dividend taxes and firm valuation: 
A re-examination. Working paper. University of Washington and 
University of Illinois at Urbana-Champaign. 

Hansen, R. S., Kumar, R. and Shome, D. (1994). Dividend policy and corporate 
monitoring: Evidence from the regulated electric utility industry. 
Financial Management, 23,16-22. 

Harris, T. S. and Kemsley, D. (1999). Dividend taxation in firm valuation: New 
evidence. Journal of Accounting Research, 37, 275-291. 

Harris, T. S., Hubbard, R. G. and Kemsley, D. (2001). The share price effects of 
dividend taxes and tax imputation credits. Journal of Public 
Economics, 79, 569-596. 

Heming, T. N. (1994). The effect of dividend imputation on the payout ratios of 
Australian companies. Australian Tax Forum, 11, 203-227. 

Howard, P. F. and Brown, R. L. (1992). Dividend policy and capital structure 
under the imputation tax system: Some clarifying comments. 
Accounting and Finance, 32, 51 -61. 

Jahera, J. S., Lloyd, W. P. and Modani, N. K. (1986). Growth, beta, and agency 
costs as determinants of dividends. Akron Business and Economic 
Review, 17(4), 55-61. 

214 



Jensen, M. C. and Meckling, W. H. (1976). Theory of the firm: Managerial 
behavior, agency costs and ownership structure. Journal of 
Financial Economics, 3, 305-360. 

Jensen, M. and Smith Jr, C.W. (1985). Stockholder, manager and creditor 
interests: Applications of agency theory. In Recent Advances in 
Corporate Finance (E. Altman and M. Subrahmanyam, eds.). 
Homewood IL: Richard D. Inwin. 

Judge, G. G., Griffiths, W. E., Lutkepohl, H., and Lee, T-S. (1985). The theory 
and practice of econometrics (2"̂ ^ Ed.). New York, NY: John Wiley 
and Sons. 

Kalay, A. (1982). The Ex-dividend day behavior of stock prices: A re-examination 
of the clientele effect. Journal of Finance, 37 (4), 1059-1070. 

Kemsley, D. (2001). Dividend tax capitalization: Clarifications and responses to 
recent challenges. Working paper. Yale School of Management. 

La Porta, R., Lopez-de-Silanes, F., Schleifer, A. and Vishny, R. (2000). Agency 
problems and dividend policies around the worid. Journal of 
Finance, 45,1 -33. 

Lang, M. H., and Shackelford, D. A. (2000). Capitalization of capital gains taxes: 
Evidence from stock price reactions to the 1997 rate reduction. 
Journal of Public Economics, 76, 69-85. 

Lasfer, M. A. (1995). Ex-day behavior: Tax or short-term trading effects. Journal 
of Finance, 50, 875-897. 

Lintner, J. (1956). Distribution of incomes of corporations among dividends, 
retained earnings, and taxes. American Economic Review, 46, 97-
113. 

Marsh, T. A. and Merton, R. C. (1987). Dividend behavior for the aggregate stock 
market. Journal of Business, 60,1-40. 

Maydew, E. L. (2001). Empirical tax research in accounting: A discussion. 
Journal of Accounting and Economics, 31, 389-403. 

Miller, M. H. (1977). Debt and taxes. Journal of Finance, 32, 261-275. 

Miller, M. H. and Rock, K. (1985). Dividend policy under asymmetric information. 
Journal of Finance, 40,1031 -1051. 

215 



Miller, M. H. and Scholes, M. S. (1978). Dividends and taxes. Journal of Financial 
Economics, 6, 333-364. 

Miller, M. H. and Scholes, M. S. (1982). Dividends and taxes: Some Empirical 
Evidence. Journal of Political Economy, 90, 1118-1141. 

Miller, M. H. and Modigliani, F. (1961). Dividend policy, growth and the valuation 
of shares. Journal of Business, 34, 411 -433. 

Moes, A. (1999). Effective tax rates on capital in New Zealand - Changes 1972-
1998. Working paper 99/12. New Zealand Treasury. 

Moh'd, M. A., Perry, L. G. and Rimbey, J. N. (1995). An investigation of the 
dynamic relationship between agency theory and dividend policy. 
Financial Review, 30, 367-385. 

Moyer, R. C, Rao, R. and Tripathy, N. (1992). Dividend policy and regulatory 
risk: A test of the Smith hypothesis. Journal of Business, 44,127-
134. 

Nyman, S., and Silberston, A. (1978). The ownership and control of industry. 
Oxford Economics Papers, 30, 74-101. 

Officer, R. R. (1994). The cost of capital of a company under an imputation tax 
system. Accounting and Finance, 34, 1-17. 

Ohison, J. (1995). Earnings, book value, and dividends in security valuation. 
Contemporary Accounting Review, 11, 661-687. 

Pindyck, R. S., and Rubinfeld, D. L (1998). Economic models and economic 
forecasts (4*̂  Ed.). Boston, MA: Inwin McGraw-Hill. 

Poterba, J. M. and Summers, L. H. (1984). New evidence that taxes affect the 
valuation of dividends. Journal of Finance, 39,1397-1415. 

Poterba, J. M. and Summers, L H. (1985). The economic effects of dividend 
taxation. In Altman, E. I. and Subrahmanyam, M. G. (eds.). Recent 
Advances in Corporate Finance. Homewood, IL: Richard D. Inwin, 
227-284. 

Price Waterhouse. (1993). Doing business in New Zealand. Auckland, New 
Zealand: Price Waterhouse. 

216 



Ricketts, R. C. and Walter, R. M. (1997). The relationship between income tax 
Changes and stock market trading volume. Journal of the American 
Taxation Association, 19 (1), 38-57. 

Rozeff, M. S. (1982). Growth, beta and agency costs as determinants of dividend 
payout ratios. Journal of Financial Research, 5 (3), 249-259. 

Sarig, O. (1999). A longitudinal analysis of corporate payout policies. Working 
paper. Tel Aviv University and the Wharton School, University of 
Pennsylvania. 

Scholes, M. A., and Wolfson, M. S. (1992). Taxes and business strategy: A 
planning approach. Englewood Cliffs, NJ: Prentice Hall. 

Schulman, C. T., Thomas, D. T., Sellers, K. F., and Kennedy, D. B. (1996). 
Effects of tax integration and capital gains tax on corporate 
leverage. National Tax Journal, 59 (1), 31-54. 

Seida, J. A. and Wempe, W. F. (2000). Do capital gains tax rate increases affect 
individual investors' trading decisions? Journal of Accounting and 
Economics, 30 (1), 33-57. 

Seller, K.F., Thomas, D. T., Schulman, C.T. (2001). Corporate tax integration and 
the interation between dividend policy and capital gains. Working 
paper. University of Arkansas. 

Shackelford, D. A. (1991). The Market for tax benefits: Evidence from leveraged 
ESOPs. Journal of Accounting and Economics, 14, 117-145. 

Shackelford, D. (2000). Stock market reaction to capital gains tax changes: 
Empirical evidence from the 1997 and 1998 tax acts. In Poterba, J. 
(ed.). Tax Policy and the Economy, 14, Cambridge, MA: National 
Bureau of Economic Research, MIT Press, 67-92. 

Shackelford, D. and Shevlin, T. (2001). Empirical tax research in accounting. 
Journal of Accounting and Economics, 31, 321 -387. 

Shirvani, H. and Wilbratte, B. (1997). An empirical investigation of asymmetric 
behavior in corporate dividend policy. Economic Inquiry, 35, 847-
857. 

Sinai, T. and Gyourko, J. (1999). The asset price incidence of capital gains taxes: 
Evidence from the real estate industry and the Taxpayer Relief Act 
of 1997. Working Paper, University of Pennsylvania. 

217 



Smith Jr., C.W. (1986). Investment banking and the capital acquisition process. 
Journal of Financial Economics, 15, 2-29. 

Todd, M. (2000). Capital gains break puts dividends under threat. Sydney 
Morning Herald, July 22"*̂ . 

Wilkinson, B., and Tooley, S. (1998). Gains from share realizations: Is it time for 
a legislated capital gains tax? Waikato Law Review, 6, 57-86. 

Yoon, P. S. and Starks, L. T. (1995). Signaling, investment opportunities, and 
dividend announcements. Review of Financial Studies, 8 (4), 995-
1018. 

Zodrow, G. R. (1991). On the "traditional" and "new" views of dividend taxation. 
National Tax Journal, 42 (4), 497-509. 

218 



APPENDIX A 

DIVIDEND IMPUTATION: THEORY AND HISTORY 

Corporate taxation systems may be classified into classical systems and 

integrated systems. Classical systems exhibit the typical double taxation of 

corporate income that arises as a result of the corporation and the individual 

being treated in isolation of each other. This separation under the tax law leads 

to corporate income being taxed when earned (at the corporate level) and then 

taxed again when paid out as dividends (at the individual level). 

By way of contrast, integrated tax systems eliminate the division between 

the corporation and individual in order to ensure that corporate income is taxed 

only one time. Dividend imputation is one form of integration that has been 

employed in both Australia and New Zealand, along with several other countries 

such as Canada and Singapore. Alternative forms of integration that have been 

utilized by various countries include dividend received exemption systems, 

dividend paid deduction systems, and split-rate systems (Deutsch and Cooper, 

1993). 

Dividend imputation systems were adopted from July 1,1987 by 

Australia'*^ and from April 1,1988 in New Zealand. Essentially, these imputation 

systems operate by allowing income tax paid at the corporate level to be passed 

to shareholders in the form of imputation credits. The system can be 

219 



demonstrated best via a simple example. Assume a corporate income tax rate of 

30 per cent and an individual income tax rate of 40 per cent, and assume a 

single shareholder owns the entire corporation's stock. If the corporation earns 

$100 of income, it will incur $30 of corporate income tax. If the entire remaining 

$70 of income is paid out as dividends to the shareholder, then the shareholder 

will report a grossed-up income of $100 (the dividend of $70 plus the imputation 

credit of $30) resulting in an income tax liability of $40. This liability is offset in 

part by the $30 credit, leaving a liability of $10. If the credit exceeds the 

shareholder's tax liability, the credit may be utilized to reduce other income tax 

liability arising, for example, with respect to salary income. Typically, excess 

credits are non-refundable, however, the Australian system was recently 

modified to allow a refund with respect to excess credits. 

^ Initially the credits were available only to individuals, but from July 1,1988 became 
available to pension funds as well (Clarke, 1992). 
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APPENDIX B 

DATEX SERVICES LTD NEW ZEALAND DATABASE: 

SAMPLE DATA FILE 

SOVEREIGN LTD 

SHARES SUMMARY - 000 1998 1997 

F u l l y Paid Ords 104456 80789 
P a r t l y Paid Ords 0 0 

TOTAL SHARES 
Issues for -

Acquisitions 
Conversions 
Div Reinvestment 
To Shareholders 
Other 

Balance Previous Yr 

TOTAL SHARES 

Issued post B/D 

ISSUED SHARES 

AVG ISSUED SHARES 

104456 

0 
0 
0 
0 

23667 

23667 
80789 

104456 

0 

104456 

82761 

80789 

0 
0 
0 
0 

8766 

8766 
72023 

80789 

76406 
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SOVEREIGN LTD - STATEMENT OF FINANCIAL POSITION $000 

YEAR ENDING 1998 1997 

EQUITY 

Share Capital 
Mandatory Notes 
Paid Pref Capital 
Reserves -
Share Premium 
Revaluation 
Other 
Revenue 

SH/DERS' EQUITY 

OTHER EQUITY FUNDS 

Capital Notes 
Subordinated Debt 
Minority interests 
Other 

159657 
0 

12931 

0 
0 
0 
0 

172588 

0 
0 

39129 
0 

84972 
0 

11500 

0 
0 
0 
0 

96472 

0 
0 

39819 
0 

TOTAL EQUITY 

LIABILITIES 

Non Current 
Conv Securities 
Policy Liabilities 
Loans & Advances 
Other 

NON CURRENT LIAB'S 

Current 
Bank Overdraft 
Creditors, etc 
Provisions 
Loans within 1 year 

CURRENT LIABILITIES 

Other 
Deferred Tax 
Misc Provisions 

TOTAL LIABILITIES 
Amts Unpd on shares 

211717 136291 

0 
316763 
48525 

0 

0 
298403 
57413 

0 

365288 355816 

388 
44920 
4356 
8122 

57786 

0 
0 

634791 
0 

20 
32420 
3234 
13675 

49349 

0 
0 

541456 
0 
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YEAR ENDING 

ASSETS 

Fixed 
Land 
Buildings 
Plant & Vehicles 
Work in Progress 
Other 

FIXED ASSETS 

Current 
Cash and Deposits 
Debtors 
Inventory 
Other 

CURRENT ASSETS 

Investments 
Equity Securities 
Debt Securities 
Mortgages 
Property 
Other 

INVESTMENTS 

Other 
Future Tax 
Intangibles 

TOTAL ASSETS 

1998 

0 
1843 
9122 

0 
0 

10965 

76214 
17864 

0 
0 

94078 

127837 
47214 
113275 
134416 
95765 

518507 

0 
11241 

634791 

1997 

0 
1996 
6847 

0 
0 

8843 

863 
26928 

0 
0 

27791 

111962 
35901 
124421 
153362 
72730 

498376 

627 
5819 

541456 
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SOVEREIGN LTD - INCOME STATEMENT $000 

Year to .. 

Premiums & Reassce 
Investment income 
Other 

Unusual Items 
Profit before chges 
Depreciation 
Profit before int'st 
Interest 
Profit before Tax 
Tax - Current 
Tax - Deferred 
Tax - Total 
Minority Interests 
NET PROFIT 
Equity of Associates 
EQUITY NET PROFIT 
Conv Note Interest 
EQTY NET AFTER CNInt 
Extraordinary items 
EQY NET PFT AFTER EI 
Spec Pref Div- Gross 

UNDILUTED EARNINGS 
DILUTED EARNINGS 
CASH EARNINGS 

3/1998 3/1997 

206501 
114430 
71859 

0 
31499 
3237 
28262 
8151 
20111 
6637 

0 
6637 
2251 
11223 

0 
11223 

0 
11223 

0 
11223 

0 

11223 
11223 
16711 

151590 
98155 
46830 

0 
27108 
2586 
24522 
5802 
18720 
6177 

0 
6177 
1746 
10797 

0 
10797 

0 
10797 

0 
10797 

0 

10797 
10797 
15129 
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SOVEREIGN LTD - ORD DIVIDEND SUMMARY 
YEAR ENDING 1998 1997 

Interim - cps 
Imputation cr 
Date Paid 
Amount - $000 
Final - cps 
Imputation Cr 
Date Paid 
Amount - $000 
Total Amount - $000 

10/7/98 
3270 
4401 

1.4 
.34 

1131 
2.80 

.69 

1.4 
.69 

L108 
1.80 
L.38 

3270 
4378 

SOVEREIGN LTD - STATISTICAL MEASURES 

% 

YEAR ENDING 
LIQUIDITY 
Current Ratio 
Quick Assets Ratio 
Net Prft Div Cover 
Cash Flow Div Cover 
LEVERAGE 
Sh/ders' Equity% 
EBIT:Interest Pd 

ACTIVITY 
Inventory Turnover 
Fixed Assets T'over 
Total Assets T'over 
PROFITABILITY 
Pretax Pft:lnc 
Dil Earn: Sh/Eqty 
Dil Earn: Tot/Fds 
Tax Rate % 
GROWTH 
Turnover % 
Net income % 
EPS adjusted (c) 
DPS adjusted (c) 
cash EPS adj (c) 
undil NTA adj ($) 
Dil NTA adj ($) 
VALUATION 
Market Price (c) 
current P/E Ratio 
current Div Yld % 
Price/ Cash Flow 
Price/NTA 

% 
% 

1998 

1.63 
1.64 
2.55 
3.80 

25.88 
3.47 

n/a 
18.83 

.33 

9.74 
6.96 
1.80 
33.00 

32.44 
3.95 
13.56 
4.20 
20.19 

54 
54 

12.24 
2.53 
8.22 
1.07 

1997 

.56 

.56 
2.47 
3.46 

16.92 
4.23 

n/a 
17.14 

.28 

12.35 
11.91 
2.02 
33.00 

n/a 
n/a 

14.13 
4.20 
19.80 
1.12 
1.12 

166 250 
17.69 
1.68 
12.63 
2.23 
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APPENDIX C 

FIRMS INCLUDED IN THE TIME SERIES 

ANALYSIS OF PAYOUT RATIOS 
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T a b l e d 

Firms included in the time series analysis of payout ratios 

Firm Number Australian Stocl( Exchange 

Symbol 

Australian Foundation Investment Company Ltd AFI 

The Australian Gas Light Company AGL 

Amalgamated Holdings Limited AHD 

Alesco Corporation Limited ALS 

AP Eagers Limited APE 

Argo Investments Limited ARG 

Australian United Investment Company Limited AUI 

Brickworks Limited BKW 

Bounty Investments Limited BTY 

Coca-Cola Amatil Limited CCL 

Carlton Investments Limited CIN 

Coles Myer Limited CML 

Crane Group Limited CRG 

Coventry Group Limited CYG 

Email Limited ^ML 
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Table C.I Continued 

Firm Number 

Equity Trustees Limited 

F H Faulding & Co Limited 

Gowing Brothers Ltd. 

General Property Trust 

GUD Holdings Limited 

Hills Industries Limited 

Incitec Limited 

Ludowici Limited 

Lend Lease Corporation Limited 

National Australia Bank Limited 

Orica Limited 

Reece Australia Limited 

Howard Smith Limited 

Washington H. Soul Pattinson And Co. Ltd 

Wakefield Investments (Australia) Limited 

Australian Stock Exchange 

Symbol 

EQT 

FHF 

GOW 

GPT 

GUD 

HIL 

ICT 

LDW 

LLC 

NAB 

ORI 

REH 

SMI 

SOL 

WAK 
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APPENDIX D 

CORRELOGRAM ANALYSIS 

Mean of working Series 0.961503 
Standard Deviation 0.02108 
Number of Observations 11 

Autocorrelations 

Lag Covariance corre la t ion -1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Error 

0 0.00044438 1.00000 | I******************** | o 
1 0.00002839 0.06389 | . |* . I 0.301511 
2 -0.0001581 -.35588 1 . *******| . | 0.302740 

"." marks two standard errors 

Figure D.1 Pre-lntegration period 1975-1985: ACF plot for firm AFI 

Inverse Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.10404 I . **l . I 
2 0 . 3 1 7 5 5 I . I * * * * * * . I 

Figure D.2 Pre-lntegration period 1975-1985: lACF plot for firm AFI 

Part ia l Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.06389 I 
2 -0.36143 I * * * * * * * I 

Figure D.3 Pre-lntegration period 1975-1985: PACF plot for firm AFI 
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Mean of Working series 0.982179 
Standard Deviation 0.19221 
Number of Observations 11 

Autocorrelations 

Lag Covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.036945 1.00000 | |********************|0 
1 0.016671 0.45123 | . |********* . [0.301511 
2 -0.0085841 -.23235 | . *****| . 10.357672 

"." marks two standard errors 

Figure D.4 Post-Integration period 1990-2000: ACF plot for firm AFI 

Inverse Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 - 0 . 6 0 4 5 6 I ************! . I 
2 0 . 3 0 6 3 0 I . I * * * * * * . I 

Figure D.5 Post-Integration period 1990-2000: lACF plot for firm AFI 

par t ia l Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 . 4 5 1 2 3 I . I * * * * * * * * * . I 
2 -0.54743 I _ « * * * * * * * * * * ! . I 

Figure D.6 Post-Integration period 1990-2000: PACF plot for firm AFI 
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Mean of Working Series 0.866853 
standard Deviation 0.0556 
Number of Observations 11 

Autocorrelations 

Lag Covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.0030914 1.00000 | 1*****4**************10 
1 0.00080911 0.26173 | . 1***** \Q 301511 
2 -0.0011051 .35748 j . *******| ' |o!321503 

" . " marks two standard errors 

Figure D.7 Pre-lntegration period 1975-1985: ACF plot for firm AGL 

Inverse Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.41034 I . ********! . I 
2 0.33759 I . I******* _ I 

Figure D.8 Pre-lntegration period 1975-1985: lACF plot for firm AGL 

Part ial Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.26173 I . I***** . I 
2 -0.45731 . *********! . I 

Figure D.9 Pre-lntegration period 1975-1985: PACF plot for firm AGL 
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Mean of working Series 0.685067 
standard Deviation 0.121233 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.014697 1.00000 
1 0.00049043 0.03337 
2 -0.0015071 .10254 ** 

I ******************** I Q 
I* . 10.301511 
I . 10.301847 

"." marks two standard errors 

Figure D.10 Post-Integration period 1990-2000: ACF plot for firm AGL 

Inverse Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.04017 I . * | . I 
2 0.10253 I . I** . I 

Figure D.11 Post-Integration period 1990-2000: lACF plot for firm AGL 

Partial Autocorrelations 

Lag correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.03337 I . I* . I 
2 -0.10377 I . **| . I 

Figure D.12 Post-Integration period 1990-2000: PACF plot for firm AGL 
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Mean of working series 0.628134 
standard Deviation 0.248159 
Number of observations 11 

Autocorrelations 

Lag Covariance corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.061583 1.00000 | 
1 0.037147 0.60320 | 
2 0.020868 0.33886 | 

******************** 10 
************ 10 301511 
******* |o!396312 

"." marks two standard errors 

Figure D.13 Pre-lntegration period 1975-1985: ACF plot for firm AHD 

Inverse Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.46719 I . *********! . I 
2 0.02817 I . I* . I 

Figure D.14 Pre-lntegration period 1975-1985: lACF plot for firm AHD 

Part ia l Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 . 6 0 3 2 0 I . I * * * * * * * * * * * * I 
2 -0.03928 I . *l . I 

Figure D.15 Pre-lntegration period 1975-1985: PACF plot for firm AHD 
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Mean o f working se r i es 0.854572 
Standard Dev ia t ion 1.532987 
Number o f Observat ions 11 

A u t o c o r r e l a t i o n s 

Lag covar iance c o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 s t d Er ro r 

0 2.350050 1.00000 | 1********************10 
1 -0.047236 -.02010 | . . 0.301511 

2 0.111516 0.04745 | . |* _ 10.301633 

"." marks two standard errors 

Figure D.16 Post-Integration period 1990-2000: ACF plot for firm AHD 

Inverse A u t o c o r r e l a t i o n s 

Lag c o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.01821 I . I . I 

2 -0.04695 I . *l . I 

Figure D.17 Post-Integration period 1990-2000: lACF plot for firm AHD 

P a r t i a l A u t o c o r r e l a t i o n s 

Lag c o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.02010 I . I . I 
2 0.04707 I . 1* . I 

Figure D.18 Post-Integration period 1990-2000: PACF plot for firm AHD 
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Mean of working Series 0.664222 
standard Deviation 0.65901 
Number of observations 11 

Autocorrelations 

Lag Covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.434295 1.00000 | 1********************10 

1 0.076786 0.17681 | . **** 0.301511 

2 0.00049552 0.00114 | . | . 10.310794 
"." marks two standard errors 

Figure D.19 Pre-lntegration period 1975-1985: ACF plot for firm ALS 

Inverse Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.18176 I . ****! . I 
2 0.03006 I . I* . I 

Figure D.20 Pre-lntegration period 1975-1985: lACF plot for firm ALS 

Part ia l Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.17681 1 . I**** • I 
2 -0.03109 i *l . I 

Figure D.21 Pre-lntegration period 1975-1985: PACF plot for firm ALS 
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0 
1 
2 

0.062316 
0.018393 

-0.0049386 

1.00000 1 
0.29516 1 
-.07925 1 

Mean of Working Series 0.910498 
Standard Deviation 0.249631 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

I ******************** 10 
I****** . 10.301511 

**| . 10.326725 

"." marks two standard errors 

Figure D.22 Post-Integration period 1990-2000: ACF plot for firm ALS 

inverse Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 - 0 . 3 5 7 1 9 I . *******! . I 
2 0 . 1 5 7 7 9 I . I*** . I 

Figure D.23 Post-Integration period 1990-2000: lACF plot for firm ALS 

Part ia l Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 . 2 9 5 1 6 I . I****** . 1 
2 - 0 . 1 8 2 2 5 I . ****! . I 

Figure D.24 Post-Integration period 1990-2000: PACF plot for firm ALS 
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Mean o f Working Ser ies 0.495193 
Standard Dev ia t i on 0.289117 
Number o f Observat ions 11 

A u t o c o r r e l a t i o n s 

Lag covar iance C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 s t d Er ro r 

0 0.083589 1.00000 | 1********************10 

1 -0.0061708 .07382 | . * | . 10.301511 
2 -0.018544 -.22185 | . ****1 . 10.303150 

"." marks two standard errors 

Figure D.25 Pre-lntegration period 1975-1985: ACF plot for firm APE 

Inverse A u t o c o r r e l a t i o n s 

Lag c o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 . 1 0 5 0 7 I . I** . I 
2 0 . 2 1 5 5 1 I . I**** . I 

Figure D.26 Pre-lntegration period 1975-1985: lACF plot for firm APE 

P a r t i a l A u t o c o r r e l a t i o n s 

Lag c o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.07382 1 . *1 . I 

2 -0.22854 1 . *****! . I 

Figure D.27 Pre-lntegration period 1975-1985: PACF plot for firm APE 
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0 
1 
2 

0.089708 
-0.014526 
-0.014553 

1.00000 
-.16192 
-.16223 

Mean o f work ing Ser ies 0.633067 
Standard Dev ia t i on 0.299514 
Number o f Observat ions 11 

A u t o c o r r e l a t i o n s 

Lag Covariance C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 s t d E r ro r 

j I * * * * * * * * * * * * * * * * * * * * I Q 
! • ***l . 10.301511 

I • ***! . 10.309315 

"." marks two standard errors 

Figure D.28 Post-Integration period 1990-2000: ACF plot for firm APE 

Inverse A u t o c o r r e l a t i o n s 

Lag C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.21460 1 . 1**** I 
2 0 . 1 8 0 0 5 1 . I**** . I 

Figure D.29 Post-Integration period 1990-2000: lACF plot for firm APE 

P a r t i a l A u t o c o r r e l a t i o n s 

Lag C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.16192 I . ***! . 1 
2 -0.19352 I . ****! . 1 

Figure D.30 Post-Integration period 1990-2000: PACF plot for firm APE 
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Mean of working series 0.918165 
standard Deviation 0.034482 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.0011890 1.00000 1 l********************in 
1 -0.0003360 -.28262 | . ****** 0 301511 
2 -0.0002250 -.18922 | . ****{ •. |0.324702 

"." marks two standard errors 

Figure D.31 Pre-lntegration period 1975-1985: ACF plot for firm ARG 

Inverse Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 
1 0 . 3 8 7 2 9 I . I * * * * * * * * I 
2 0 . 2 3 9 9 2 I . I * * * * * _• I 

Figure D.32 Pre-lntegration period 1975-1985: lACF plot for firm ARG 

Partial Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 
1 -0.28262 1 . ******! . I 
2 -0.29245 1 . ******! . I 

Figure D.33 Pre-lntegration period 1975-1985: PACF plot for firm ARG 
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Mean of working Series 0.862296 
Standard Deviation 0.106892 
Number of Observations 11 

Lag covariance Correlation 

0.011426 
0.0023607 
-0.0045869 

1.00000 
0.20662 
-.40145 

A u t o c o r r e l a t i o n s 

- 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std E r ro r 

1 1********************10 
I . 1**** . 10.301511 
I . ********! _ 10.314119 
marks two standard errors 

Figure D.34 Post-Integration period 1990-2000: ACF plot for firm ARG 

Lag 

1 
2 

Inverse A u t o c o r r e l a t i o n s 

C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

-0.33886 
0.35504 

****** *l 
* * 4 

Figure D.35 Post-Integration period 1990-2000: lACF plot for firm ARG 

Lag 

1 
2 

P a r t i a l Au toco r re l a t i ons 

c o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

0.20662 
-0.46395 I 

I * *** 
* * * * * * * * * I I 

Figure D.36 Post-Integration period 1990-2000: PACF plot for firm ARG 
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Mean of working Series 0.963068 
Standard Deviation 0.04151 
Number of Observations 11 

Autocorrelations 

Lag covariance cor re la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.0017231 1.00000 | I * * * * * * * * * * * * * * * * * * * * in 
1 -0.0003452 -.20036 | . * * * * 0 ^01511 
2 -0.0002680 -.15557 | . * * * | ' . loJ lSSSl 

" . " marks two standard errors 

Figure D.37 Pre-lntegration period 1975-1985: ACF plot for firm AUI 

Inverse Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 . 2 6 4 0 5 1 . I * * * * * _ I 
2 0.18"540 I . 1**** . 1 

Figure D.38 Pre-lntegration period 1975-1985: lACF plot for firm AUI 

Part ia l Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.20036 I . ****1 . I 
2 -0.20389 1 . ****1 . I 

Figure D.39 Pre-lntegration period 1975-1985: PACF plot for firm AUI 
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Mean of working series 0.990701 
Standard Deviation 0.280918 
Number of Observations 11 

Autocorrelations 

Lag Covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

1 1********************10 
I . **! . 10.301511 
I . ***! . 10.303842 

"." marks two standard errors 

Figure D.40 Post-Integration period 1990-2000: ACF plot for firm AUI 

0 
1 
2 

0.078915 
-0.0069516 
-0.013208 

1.00000 
-.08809 
-.16736 

Inverse Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.11703 I . I** . I 
2 0.16940 1 . I*** . I 

Figure D.41 Post-Integration period 1990-2000: lACF plot for firm AUI 

Part ia l Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.08809 I . **l - I 
2 -0.17649 1 . ****! • I 

Figure D.42 Post-Integration period 1990-2000: PACF plot for firm AUI 
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Mean of working Series 0.559164 
Standard Deviation 0.304572 
Number of Observations 11 

Autocorrelations 

Lag Covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Error 

0 0.092764 1.00000 1 
1 0.0025986 0.02801 1 
2 -0.0003420 -.00369 1 

******************** 10 
* . 10.301511 

10.301748 

"." marks two standard errors 

Figure D.43 Pre-lntegration period 1975-1985: ACF plot for firm BKW 

Inverse Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.02824 I . *1 . I 
2 0.00447 I . I . I 

Figure D.44 Pre-lntegration period 1975-1985: lACF plot for firm BKW 

Part ia l Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.02801 I . I* . I 
2 -0.00448 1 . 1 . I 

Figure D.45 Pre-lntegration period 1975-1985: PACF plot for firm BKW 
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Mean of working Series 0.658985 
Standard Deviation 0.273695 
Number of Observations 11 

Autocorrelat i ons 

Lag covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Error 

0 0.074909 1.00000 1 | ********************|0 
1 0.046364 0.61894 1 . |************ 10.301511 
2 0.0082566 0.11022 | . |** . 10.400700 

"." marks two standard errors 

Figure D.46 Post-Integration period 1990-2000: ACF plot for firm BKW 

Inverse Autocorrelations 

Lag cor re la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 - 0 6 4 6 1 8 I ************* I ^ I 
2 o!22198 1 . 1**** '. I 

Figure D.47 Post-Integration period 1990-2000: lACF plot for firm BKW 

Part ia l Autocorrelations 

Lag cor re la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 6 1 8 9 4 1 . I * * * * * * * * * * * * I 
2 - o ! 4 4 2 3 0 1 '. *********! . I 

Figure D.48 Post-Integration period 1990-2000: PACF plot for firm BKW 
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Mean of working Series 0.935904 
Standard Deviation 0.028052 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Error 

0 0.00078691 1.00000 1 1********************10 
1 7.01752E-6 0.00892 1 . 1 10.301511 
2 0.00008035 0.10211 j . 1** . 10.301535 

"." marks two standard errors 

Figure D.49 Pre-lntegration period 1975-1985: ACF plot for firm BTY 

inverse Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.00712 I . 1 . I 
2 -0.10098 1 . **1 . I 

Figure D.50 Pre-lntegration period 1975-1985: lACF plot for firm BTY 

Part ia l Autocorrelations 

Lag cor re la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.00892 I . I . I 
2 0.10203 I . I** . I 

Figure D.51 Pre-lntegration period 1975-1985: PACF plot for firm BTY 
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Mean of working Series 0.882298 
Standard Deviation 0.14684 
Number of Observations 11 

Lag 

0 
1 
2 

Covariance 

0.021562 
0.0071077 
-0.0062444 

Correlation 

1.00000 
0.32964 
-.28960 

A u t o c o r r e l a t i o n s 

- 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Er ro r 

I I * * * * * * * * * * * * * * * * * * * * I Q 
1 . I******* _ 10.301511 
I . ******! . 10.332665 

marks two standard errors 

Figure D.52 Post-Integration period 1990-2000: ACF plot for firm BTY 

Lag 

1 
2 

Inverse A u t o c o r r e l a t i o n s 

C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

I * * * * * * * * * * I I -0.48352 
0.31309 I 

Figure D.53 Post-Integration period 1990-2000: lACF plot for firm BTY 

Lag 

1 
2 

P a r t i a l A u t o c o r r e l a t i o n s 

C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

0.32964 
-0.44682 * * * * * * * * * 1 

I * * * * * 

Figure D.54 Post-Integration period 1990-2000: PACF plot for firm BTY 
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Lag 

0 
1 
2 

Covariance 

0.0055321 
-0.0001122 
0.00054332 

Mean of working series 0.474653 
standard Deviation 0.074378 
Number of Observations 11 

Autocorrelations 

Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Error 

1.00000 
-.02029 
0.09821 

******************** I Q 
10.301511 

** . 10.301635 

'." marks two standard errors 

Figure D.55 Pre-lntegration period 1975-1985: ACF plot for firm CCL 

Inverse Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.01635 1 . I . 1 
2 -0.09688 1 . **1 . I 

Figure D.56 Pre-lntegration period 1975-1985: lACF plot for firm CCL 

Part ia l Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

-0.02029 1 
0.09784 I 

1 
1** . I 

Figure D.57 Pre-lntegration period 1975-1985: PACF plot for firm CCL 
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Lag 

0 
1 
2 

Covariance 

0.047189 
-0.011012 
-0.016867 

Mean of working Series 0.54088 
Standard Deviation 0.21723 
Number of Observations 11 

A u t o c o r r e l a t i o n s 

C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std E r ro r 

1.00000 
-.23337 
-.35744 I 

[******************** 10 
*****! . 10.301511 

*******! _ 10.317508 
"." marks two standard errors 

Figure D.58 Post-Integration period 1990-2000: ACF plot for firm CCL 

Lag 

1 
2 

Inverse A u t o c o r r e l a t i o n s 

c o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

0.36941 
0.33458 

I * * * * * * * 
I * * * * * * * I 

Figure D.59 Post-Integration period 1990-2000: lACF plot for firm CCL 

Lag 

1 
2 

P a r t i a l A u t o c o r r e l a t i o n s 

C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

-0.23337 
-0.43563 

* * * * * 1 
* * * * * * * * * I 

Figure D.60 Post-Integration period 1990-2000: PACF plot for firm CCL 
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Note: For firm CIN the payout is zero in all years in the pre-integration period. 

Hence, no ACF, lACF or PACF is shown here. 

Mean o f work ing Ser ies 0.287715 
Standard Dev ia t i on 0.211726 
Number o f Observat ions 11 

Lag 

0 
1 
2 

Covariance 

0.044828 
0.029151 
0.019660 

Correlation 

1.00000 
0.65029 
0.43856 

A u t o c o r r e l a t i o n s 

- 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std E r ro r 

] 1********************10 
I _ I ************* 10 301511 
I . I********* 10^409628 

marks two standard errors 

Figure D.61 Post-Integration period 1990-2000: ACF plot for firm CIN 

Lag 

1 
2 

Inverse A u t o c o r r e l a t i o n s 

C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

-0.43929 1 
-0.01940 I 

* * * * * * * * * I 

Figure D.62 Post-Integration period 1990-2000: lACF plot for firm CIN 

Lag 

1 
2 

P a r t i a l A u t o c o r r e l a t i o n s 

c o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

0.65029 
0.02718 

I * * * * * * * * * * * * * 

I' 

Figure D.63 Post-Integration period 1990-2000: PACF plot for firm CIN 
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Mean of Working Series 0.572108 
Standard Deviation 0.237181 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.056255 1.00000 1 1********************10 
1 -0.010690 -.19003 | . ****1 m 301511 
2 -0.0087877 -.15621 1 . ***| . lo!312210 

"." marks two standard errors 

Figure D.64 Pre-lntegration period 1975-1985: ACF plot for firm CML 

Inverse Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.25045 1 . I***** , I 
2 0.18276 I . I**** . 1 

Figure D.65 Pre-lntegration period 1975-1985: lACF plot for firm CIN 

Part ia l Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.19003 I . ****| . 1 
2 -0.19953 I . ****! . 1 

Figure D.66 Pre-lntegration period 1975-1985: PACF plot for firm CML 
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Mean of working series 0.709973 
Standard Deviation 0.165432 
Number of observations 11 

Autocorrelations 

Lag Covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.027368 1.00000 j 1********************10 
1 0.0038474 0.14058 1 . *** m 301511 
2 0.0056349 0.20590 | . |**** ! lo!307412 

"." marks two standard errors 

Figure D.67 Post-Integration period 1990-2000: ACF plot for firm CML 

Inverse Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.08795 I . **| . I 
2 -0.18101 I . ****! . I 

Figure D.68 Post-Integration period 1990-2000: lACF plot for firm CML 

Part ial Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.14058 I . I*** . 1 
2 0.18989 I . I**** . 1 

Figure D.69 Post-Integration period 1990-2000: PACF plot for firm CML 
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Mean of working Series 0.324119 
Standard Deviation 0.148209 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.021966 1.00000 1 1********************10 
1 0.018335 0.83469 1 I***************** m 3m^n 
2 0.010806 0.49193 1 . j********** |o!466457 

"." marks two standard errors 

Figure D.70 Pre-lntegration period 1975-1985: ACF plot for firm CYG 

Inverse Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 - 0 . 6 8 6 7 0 I **************! I 
2 0 . 1 9 7 9 4 I . I * * * * ; I 

Figure D.71 Pre-lntegration period 1975-1985: lACF plot for firm CYG 

Part ia l Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 . 8 3 4 6 9 1 . I ***************** I 
2 - 0 . 6 7 5 1 6 I **************! I 

Figure D.72 Pre-lntegration period 1975-1985: PACF plot for firm CYG 
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Mean of Working series 0.925708 
Standard Deviation 0.556141 
Number of Observations 11 

Autocorrelations 

Lag Covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Error 

0 0.309293 1.00000 | l********************in 
1 0.049884 0.16128 1 . *** m 301511 
2 0.107508 0.34759 | . j******* ; |01309255 

"." marks two standard errors 

Figure D.73 Post-Integration period 1990-2000: ACF plot for firm CYG 

Inverse Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.06457 I . *1 . I 
2 -0.29461 1 . ******! . I 

Figure D.74 Post-Integration period 1990-2000: lACF plot for firm CYG 

Part ia l Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.16128 I . I*** . 1 
2 0.33017 I . I******* . I 

Figure D.75 Post-Integration period 1990-2000: PACF plot for firm CYG 
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Mean of Working series 0.5504 
Standard Deviation 0.198322 
Number of Observations 11 

Lag Covariance Correlat ion 

0 
1 
2 

0.039332 
0.0030865 
0.0023002 

1.00000 
0.07847 
0.05848 

Autocorrelations 

- 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Error 

I * * * * * * * * * * * * * * * * * * * * 
I * * 

0 
0.301511 
0.303362 

marks two standard errors 

Figure D.76 Pre-lntegration period 1975-1985: ACF plot for firm EML 

Inverse Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

-0.06985 I 
-0.05221 I 

I 
* l . I 

Figure D.77 Pre-lntegration period 1975-1985: lACF plot for firm EML 

Part ia l Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

0.07847 1 
0.05265 1 

Figure D.78 Pre-lntegration period 1975-1985: PACF plot for firm EML 
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Mean of working Series 1.453109 
Standard Deviation 1.274916 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 1.625410 1.00000 1 1********************10 

1 -0.108727 -.06689 1 . * m 301511 

2 -0.051944 -.03196 | . *| [ |o:302857 
"." marks two standard errors 

Figure D.79 Post-Integration period 1990-2000: ACF plot for firm EML 

Inverse Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.07144 1 . I* . I 
2 0.03637 1 . 1* . I 

Figure D.80 Post-Integration period 1990-2000: lACF plot for firm EML 

Part ia l Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.06689 I . *1 . I 
2 -0.03660 I . *| . 1 

Figure D.81 Post-Integration period 1990-2000: PACF plot for firm EML 
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Mean of working Series 0.580196 
standard Deviation 0.107161 
Number of Observations 11 

Autocorrelations 

Lag Covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.011483 1.00000 1 1********************10 
1 0.0050162 0.43682 1 ********* m 0̂1 "111 
2 0.0023316 0.20304 1 . ' |**** ' . |0:354403 

"." marks two standard errors 

Figure D.82 Pre-lntegration period 1975-1985: ACF plot for firm EQT 

Inverse Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.35746 1 . *******! . 1 
2 -0.01276 I . I . I 

Figure D.83 Pre-lntegration period 1975-1985: lACF plot for firm EQT 

Part ia l Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 . 4 3 6 8 2 1 . I * * * * * * * * * . I 
2 0.01512 I . I . I 

Figure D.84 Pre-lntegration period 1975-1985: PACF plot for firm EQT 
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Mean of Working Series 1.093135 
standard Deviation 0.614795 
Number of Observations 11 

Autocorrelations 

Lag Covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Error 

0 0.377972 1.00000 j 1********************10 
1 -0.063051 !16681 | . ***1 10.301511 
2 -0.013568 -.03590 | . *| . 10.309788 

"." marks two standard errors 

Figure D.85 Post-Integration period 1990-2000: ACF plot for firm EQT 

Inverse Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 .18284 I . I**** . I 
2 0 .06328 I . I* . I 

Figure D86 Post-Integration period 1990-2000: lACF plot for firm EQT 

Part ia l Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.16681 I . ***l • I 
2 -0.06555 I . * | . I 

Figure D.87 Post-Integration period 1990-2000: PACF plot for firm EQT 
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Mean of working Series 0.602969 
Standard Deviation 0.222683 
Number of Observations 11 

Autocorrelations 

Lag Covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

1 I ******************** 10 
I . *| . 10.301511 
I . I* . 10.302022 

"." marks two standard errors 

Figure D.88 Pre-lntegration period 1975-1985: ACF plot for firm FHF 

0 
1 
2 

0.049588 
-0.0020422 
0.0016592 

1.00000 
-.04118 
0.03346 

Inverse Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.03850 1 . I* . 1 
2 -0.03173 1 . *l . I 

Figure D.89 Pre-lntegration period 1975-1985: lACF plot for firm FHF 

Part ia l Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.04118 I - *l • I 
2 0.03182 1 . I* . I 

Figure D.90 Pre-lntegration period 1975-1985: PACF plot for firm FHF 
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Mean of working series 0.569521 
standard Deviation 0 085999 
Number of Observations li 

Autocorrelations 

Lag covariance Correlation -1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

? n°AnSIo?nS 1.00000 1 1********************10 
1 0.00063409 0.08574 I ** ^ smc-i-i 
2 0.00037817 0.05113 | ! |* ! WsolnO 

"." marks two standard errors 

Figure D.91 Post-Integration period 1990-2000: ACF plot for firm FHF 

Inverse Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.07767 I . **1 I 
2 -0.04373 1 . *| . I 

Figure D.92 Post-Integration period 1990-2000: lACF plot for firm FHF 

Part ial Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 . 0 8 5 7 4 I . I** . I 
2 0.04411 I . 1* . 1 

Figure D.93 Post-Integration period 1990-2000: PACF plot for firm FHF 
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Mean of working Series 0.306111 
Standard Deviation 0.181884 
Number of Observations 11 

Lag 

0 
1 
2 

Covariance Correlation 

0.033082 
0.022287 
0.013463 

1.00000 
0.67370 
0.40695 

Autocorrelations 

- 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Error 

I ******************** 10 
I ************* 10.301511 
I******** _ |o!416451 

marks two standard errors 

Figure D.94 Pre-lntegration period 1975-1985: ACF plot for firm GOW 

Lag 

1 
2 

Inverse A u t o c o r r e l a t i o n s 

C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

I * * * * * * * * * * 1 I -0.51500 
0.05570 I 

Figure D.95 Pre-lntegration period 1975-1985: lACF plot for firm GOW 

Lag 

1 
2 

P a r t i a l A u t o c o r r e l a t i o n s 

C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

0.67370 
-0.08592 

I I * * * * * * * * * * * * * 

Figure D.96 Pre-lntegration period 1975-1985: PACF plotter firm GOW 
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Mean of working series 3.560266 
Standard Deviation 9.729543 
Number of Observations li 

Autocorrelations 

Lag covariance Correlation -1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 94.664016 1.00000 | 1********************10 

2 :i1o839l -T,ll ! • I • °-301511 ^ l.i08391 .01382 I . I . 10.301543 

"." marks two standard errors 

Figure D.97 Post-Integration period 1990-2000: ACF plot for firm GOW 

Inverse Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.01053 1 . 1 . I 
2 0.01392 1 . 1 . I 

Figure D.98 Post-Integration period 1990-2000: lACF plot for firm GOW 

Part ia l Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.01025 I . 1 . I 
2 -0.01393 I . 1 . I 

Figure D.99 Post-Integration period 1990-2000: PACF plot for firm GOW 
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Mean of Working Series 0.998843 
Standard Deviation 0.00186 
Number of Observations 11 

Autocorrelations 

Lag Covariance corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

I ******************** 10 
I . 10.301511 
1 . 10.367171 

"." marks two standard errors 

Figure D.100 Pre-lntegration period 1975-1985: ACF plot for firm GPT 

0 
1 
2 

3.46099E-6 
-1.7008E-6 
-2.1078E-7 

1.00000 1 
-.49141 1 
.06090 1 

********** 
* 

Inverse Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 S 8 Q 7 8 I I ************ I 
2 o ! 2 4 4 3 7 I '. I * * * * * . I 

Figure D.101 Pre-lntegration period 1975-1985: lACF plot for firm GPT 

Part ia l Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 - 0 4 9 1 4 1 I • ********** 1 . I 
2 -o!39865 I . ********; . I 

Figure D.102 Pre-lntegration period 1975-1985: PACF plot for firm GPT 
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Mean of working series 1.136926 
Standard Deviation 0.100832 
Number of Observations 11 

Lag 

0 
1 
2 

Covariance 

0.010167 
0.00094157 
-0.0018534 

Correlation 

1.00000 
0.09261 
-.18230 

A u t o c o r r e l a t i o n s 

- 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std E r ro r 

******************** 10 
** . 10.301511 

10.304086 

marks two standard errors 

Figure D.103 Post-Integration period 1990-2000: ACF plot for firm GPT 

Lag 

1 
2 

Inverse A u t o c o r r e l a t i o n s 

C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

-0.12552 
0.18349 I 

Figure D.104 Post-Integration period 1990-2000: lACF plot for firm GPT 

Lag 

1 
2 

P a r t i a l A u t o c o r r e l a t i o n s 

C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

0.09261 
-0.19252 

I' 

Figure D.105 Post-Integration period 1990-2000: PACF plot for firm GPT 
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Mean of Working Series 0.422381 
Standard Deviation 0.061599 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Error 

0 0.0037944 1.00000 | 1********************10 
1 0.0018534 0.48846 i********** m 0̂1511 
2 0.0014249 0.37553 1 . ' j******** " . |0;366455 

"." marks two standard errors 

Figure D.106 Pre-lntegration period 1975-1985: ACF plot for firm GUD 

Inverse Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.27544 1 . ******! . I 
2 -0.15078 1 . ***! . 1 

Figure D.107 Pre-lntegration period 1975-1985: lACF plot for firm GUD 

Part ia l Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 . 4 8 8 4 6 I . I * * * * * * * * * * _ I 
2 0.17985 1 . 1**** . I 

Figure D.108 Pre-lntegration period 1975-1985: PACF plot for firm GUD 
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Mean of working Series 1.595189 
Standard Deviation 1.993862 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 3.975487 1.00000 | 1********************10 
1 1.181814 0.29728 | . ****** o 301511 
2 -0.523027 -.13156 | . ***| '. lo!327073 

"." marks two standard errors 

Figure D.109 Post-Integration period 1990-2000: ACF plot for firm GUD 

Inverse Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 - 0 . 3 8 3 4 8 I . ********! I 
2 0 . 2 0 2 0 0 I . I**** . I 

Figure D.110 Post-Integration period 1990-2000: lACF plot for firm GUD 

Part ia l Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 . 2 9 7 2 8 1 . I * * * * * * . I 
2 - 0 . 2 4 1 2 6 I . * * * * * ) . I 

Figure D.111 Post-Integration period 1990-2000: PACF plot for firm GUD 
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Mean of working Series 0.401824 
Standard Deviation 0.06414 
Number of Observations n 

Autocorrelations 

Lag covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 i s t d Error 

I [ * * * * * * * * * * * * * * * * * * * * I Q 
! • ****! . 10.301511 
1 • I* . 10.316060 

"." marks two standard errors 

Figure D.112 Pre-lntegration period 1975-1985: ACF plot for firm HIL 

0 
1 
2 

0.0041139 
-0.0009145 
0.00028144 

1.00000 
-.22230 
0.06841 

Inverse Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.20375 1 . 1**** . 1 
2 -0.01907 1 . 1 . 1 

Figure D.113 Pre-lntegration period 1975-1985: lACF plot for firm HIL 

Part ia l Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.22230 I . ****| . 1 
2 0.01998 1 . I . 1 

Figure D.114 Pre-lntegration period 1975-1985: PACF plot for firm HIL 
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Mean of Working Series 0.524408 
Standard Deviation 0.140637 
Number of Observations 11 

Lag 

0 
1 
2 

Covariance Correlation 

A u t o c o r r e l a t i o n s 

- 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std E r ro r 

0.019779 
0.0096206 
0.0016109 

1.00000 
0.48641 
0.08145 

I ******************** 
I ********** 

0 
0.301511 
0.365960 

"." marks two standard errors 

Figure D.115 Post-Integration period 1990-2000: ACF plot for firm HIL 

Lag 

1 
2 

Inverse A u t o c o r r e l a t i o n s 

C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

-0.50888 
0.14686 

* * * * * * * * * * I 
I * ** 

Figure D.116 Post-Integration period 1990-2000: lACF plot for firm HIL 

Lag 

1 
2 

P a r t i a l A u t o c o r r e l a t i o n s 

c o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

0.48641 
-0.20324 

I * * * * * * * * * * 

I 

Figure D.117 Post-Integration period 1990-2000: PACF plot for firm HIL 
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Mean o f work ing Ser ies 1.526159 
Standard Dev ia t i on 2.251122 
Number o f Observat ions 11 

A u t o c o r r e l a t i o n s 

Lag covar iance C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 s t d Er ro r 

0 5.067552 1.00000 | 1********************10 

1 0.560843 0.11067 | . ** m 301511 

2 -0.794797 .15684 | . ***| ! |o:305182 

"." marks two standard errors 

Figure D.118 Pre-lntegration period 1975-1985: ACF plot for firm ICT 

Inverse A u t o c o r r e l a t i o n s 

Lag c o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.14512 1 . ***! . 1 
2 0 . 1 6 3 6 4 1 . I*** . I 

Figure D.119 Pre-lntegration period 1975-1985: lACF plot for firm ICT 

P a r t i a l A u t o c o r r e l a t i o n s 

Lag c o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.11067 1 . 1** . I 
2 -0.17119 1 . ***1 . I 

Figure D.120 Pre-lntegration period 1975-1985: PACF plot for firm ICT 

268 



Mean of Working Series 0.784136 
Standard Deviation 0.164067 
Number of Observations n 

Autocorrelations 

Lag covariance correlation -1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

? OiS^f^i^ 1.00000 I 1********************10 
1 -0.0028434 -.10563 | ** n :!ni>;ii 
2 0.0027066 0.10055 | ! |** ; lo!304857 

"." marks two standard errors 

Figure D.121 Post-Integration period 1990-2000: ACF plot for firm ICT 

Inverse A u t o c o r r e l a t i o n s 

Lag Corre l -a t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.08590 1 . I** . I 
2 -0.08885 I . **1 . I 

Figure D.122 Post-Integration period 1990-2000: lACF plot for firm ICT 

P a r t i a l A u t o c o r r e l a t i o n s 

Lag C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.10563 1 . **1 . 1 
2 0.09040 1 . I** . 1 

Figure D.123 Post-Integration period 1990-2000: PACF plot for firm ICT 
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0 
1 
2 

1.124471 
0.156848 
-0.228988 

1.00000 
0.13949 
-.20364 

Mean o f work ing se r i es 0.912903 
Standard Dev ia t ion 1.060411 
Number o f Observat ions 11 

A u t o c o r r e l a t i o n s 

Lag Covar iance C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 s t d Er ro r 

I I * * * * * * * * * * * * * * * * * * * * j Q 
1 . 1*** . 10.301511 

I . ****1 . 10.307322 

"." marks two standard errors 

Figure D.124 Pre-lntegration period 1975-1985: ACF plot for firm LDW 

Inverse A u t o c o r r e l a t i o n s 

Lag C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.19442 1 . ****! . I 
2 0.21046 1 . 1**** . I 

Figure D.125 Pre-lntegration period 1975-1985: lACF plot for firm LDW 

P a r t i a l A u t o c o r r e l a t i o n s 

Lag c o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.13949 1 . I*** • I 
2 -0.22752 1 . *****! . 1 

Figure D.126 Pre-lntegration period 1975-1985: PACF plot for firm LDW 
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Mean of Working series 0.933193 
Standard Deviation 1.168416 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlation -1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

? 1-365196 1.00000 1 |********************m 
'•l^llt ! • **! • 10.301511 2 -0.108851 -.07973 j ! **j ; io:305922 

"." marks two standard errors 

Figure D.127 Post-Integration period 1990-2000: ACF plot for firm LDW 

Inverse Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.14197 I . 1*** . 1 
2 0 . 0 9 3 3 7 1 . I** . I 

Figure D.128 Post-Integration period 1990-2000: lACF plot for firm LDW 

Part ia l Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.12139 1 . **1 . I 
2 -0.09588 1 . **1 . 1 

Figure D.129 Post-Integration period 1990-2000: PACF plot for firm LDW 
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Mean of working Series 0.422647 
standard Deviation 0.154156 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.023764 1.00000 1 1********************10 

1 0.0041464 0.17448 1 . *** m 301511 

2 0.00054641 0.02299 | . | [ loiilOSSS 
"." marks two standard errors 

Figure D.130 Pre-lntegration period 1975-1985: ACF plot for firm LLC 

Inverse Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.17185 1 . ***1 . 1 
2 0.00745 1 . 1 . 1 

Figure D.131 Pre-lntegration period 1975-1985: lACF plot for firm LLC 

par t ia l Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 . 1 7 4 4 8 1 I * * * • I 
2 -0.00768 1 . I . I 

Figure D.132 Pre-lntegration period 1975-1985: PACF plot for firm LLC 
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Mean of Working Series 0.644667 
Standard Deviation 0.181393 
Number of Observations 11 

Autocorrelations 

Lag Covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.032903 1.00000 1 1********************10 
1 0.00047494 0.01443 1 . . 10.301511 
2 -0.0019392 -.05894 i . *| . 10.301574 

"." marks two standard errors 

Figure D.133 Post-Integration period 1990-2000: ACF plot for firm LLC 

Inverse Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.01613 1 . I . I 
2 0.05894 1 . I* . I 

Figure D.134 Post-Integration period 1990-2000: lACF plot for firm LLC 

Part ia l Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.01443 1 . I . I 
2 -0.05916 1 . *l . I 

Figure D.135 Post-Integration period 1990-2000: PACF plot for firm LLC 
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Mean of Working Series 0.33012 
Standard Deviation 0.042515 
Number of Observations 11 

Autocorrelations 

Lag Covariance correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Error 

0 0.0018075 1.00000 | 1********************10 
1 -0.0000715 -.03954 i . *| . 10.301511 
2 -0.0006466 -.35776 | . *******] 10.301982 

"." marks two standard errors 

Figure D.136 Pre-lntegration period 1975-1985: ACF plot for firm NAB 

Inverse Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.06457 1 . I* . I 
2 0 . 3 1 7 8 0 I . I * * * * * * . I 

Figure D.137 Pre-lntegration period 1975-1985: lACF plot for firm NAB 

Part ia l Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.03954 I . *l - I 
2 -0.35988 I . *******! . 1 

Figure D.138 Pre-lntegration period 1975-1985: PACF plot for firm NAB 
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0 
1 
2 

0.0069350 
0.0015667 
-0.0004849 

1.00000 
0.22592 
-.06993 

Mean of working Series 0.659865 
Standard Deviation 0.083277 
Number of Observations 11 

Autocorrelations 

Lag Covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

[ 1********************10 
I . I***** . 10.301511 
I . *| . 10.316526 
marks two standard errors 

Figure D.139 Post-Integration period 1990-2000: ACF plot for firm NAB 

Inverse Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.26563 1 . *****i . 1 
2 0.11790 1 . 1** . I 

Figure D.140 Post-Integration period 1990-2000: lACF plot for firm NAB 

Part ial Autocorrelations 

Lag corre la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.22592 I . I***** . I 
2 -0.12747 I . ***1 . I 

Figure D.141 Post-Integration period 1990-2000: PACF plot for firm NAB 
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Mean of working series 0.609348 
standard Deviation 0.230877 
Number of Observations li 

Autocorrelations 

Lag covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.053304 1.00000 1 1********************10 
1 0.015528 0.29130 1 . i****** Q 301511 
2 -0.0044875 -.08419 1 . **| '. 10:326095 

"." marks two standard errors 

Figure D.142 Pre-lntegration period 1975-1985: ACF plot for firm ORI 

Inverse Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 - 0 . 3 5 4 5 4 1 . *******! . 1 
2 0 .16018 1 . I*** . 1 

Figure D.143 Pre-lntegration period 1975-1985: lACF plot for firm ORI 

Part ia l Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 . 2 9 1 3 0 1 . I****** . 1 
2 -0.18472 1 . ****| . 1 

Figure D.144 Pre-lntegration period 1975-1985: PACF plot for firm ORI 
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Mean of working series 0.619085 
standard Deviation 0.188309 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.035460 1.00000 1 1********************10 
1 -0.012209 -.34430 | ******* 0 ^01511 
2 -0.0096200 -.27129 | . *****| ". |0:335353 

"." marks two standard errors 

Figure D.145 Post-Integration period 1990-2000: ACF plot for firm ORI 

Inverse Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 . 4 9 6 5 9 1 . I * * * * * * * * * * _ I 
2 o ! 3 0 6 6 6 1 '. I * * * * * * ; I 

Figure D.146 Post-Integration period 1990-2000: lACF plot for firm ORI 

Part ia l Autocorrelations 

Lag cor re la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 - 0 . 3 4 4 3 0 1 . *******! . I 
2 - 0 . 4 4 2 2 5 1 . *********! . 1 

Figure D.147 Post-Integration period 1990-2000: PACF plot for firm ORI 
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Mean of working series 0.271725 
Standard Deviation 0.065757 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Error 

0 0.0043240 1.00000 | 1********************10 
1 0.0024298 0.56194 | *********** m 301511 
2 0.0011247 0.26011 | . " |***** ' . lo!385128 

"." marks two standard errors 

Figure D.148 Pre-lntegration period 1975-1985: ACF plot for firm REH 

Inverse Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.47760 1 . ********** 1 1 
2 0.05914 1 . 1* . I 

Figure D.149 Pre-lntegration period 1975-1985: lACF plot for firm REH 

Part ia l Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 5 6 1 9 4 1 I * * * * * * * * * * * I 
2 -0^08137 1 '. **1 ; 1 

Figure D.150 Pre-lntegration period 1975-1985: PACF plot for firm REH 
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Mean of working Series 0.233339 
Standard Deviation 0.203244 
Number of Observations 11 

Autocorrelations 

Lag Covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Error 

0 0.041308 1.00000 I 1********************10 
1 0.025303 0.61255 | . |************ 10.301511 
2 0.017829 0.43161 | . |********* . |0.398912 

"." marks two standard errors 

Figure D.151 Post-Integration period 1990-2000: ACF plot for firm REH 

Inverse Autocorrelations 

Lag Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 - 0 . 3 8 4 4 5 I . ********! . I 
2 -0.06844 1 . *l • I 

Figure D.152 Post-Integration period 1990-2000: lACF plot for firm REH 

Part ia l Autocorrelations 

Lag cor re la t ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 . 6 1 2 5 5 I . I * * * * * * * * * * * * I 
2 0 . 0 9 0 2 6 1 . I** • I 

Figure D.153 Post-Integration period 1990-2000: PACF plot for firm REH 
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Mean of working series 0.60953 
standard Deviation 0.352224 
Number of Observations n 

Autocorrelations 

Lag covariance Correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.124061 1.00000 | 1********************10 
1 -0.017392 -.14019 | . *** m 301511 
2 -0.039849 -.32120 | . ******| ; |o!307380 

"." marks two standard errors 

Figure D.154 Pre-lntegration period 1975-1985: ACF plot for firm SMI 

Inverse Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.22015 I . 1**** . I 
2 0 . 3 0 0 6 2 I . I * * * * * * . I 

Figure D.155 Pre-lntegration period 1975-1985: I ACF plot for firm SMI 

Part ia l Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.14019 I . ***1 . I 
2 -0.34769 I . * * * * * * * ; . | 

Figure D.156 Pre-lntegration period 1975-1985: PACF plot for firm SMI 
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Mean o f work ing se r i es 0.72609 
Standard Dev ia t ion 0.195433 
Number o f Observat ions 11 

A u t o c o r r e l a t i o n s 

Lag covar iance C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 s t d Er ro r 

0 0.038194 1.00000 1 I ********************m 
1 -0.0012080 -.03163 1 . * Q 301511 
2 -0.011221 -.29380 | . ******| ; loisOlSlS 

"." marks two standard errors 

Figure D.157 Post-Integration period 1990-2000: ACF plot for firm SMI 

Inverse A u t o c o r r e l a t i o n s 

Lag c o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.04872 1 . I* . I 
2 0 . 2 7 1 0 4 1 . I * * * * * . I 

Figure D.158 Post-Integration period 1990-2000: lACF plot for firm SMI 

P a r t i a l A u t o c o r r e l a t i o n s 

Lag C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.03163 I . *l . I 

2 -0.29509 I . ******l . I 

Figure D.159 Post-Integration period 1990-2000: PACF plot for firm SMI 
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Mean of working Series 0.302047 
Standard Deviation 0.068224 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.0046545 1.00000 1 1********************10 
1 0.0013151 0.28255 | . ****** m 301511 
2 0.0021377 0.45927 1 . j********* '_ |0.324691 

"." marks two standard errors 

Figure D.160 Pre-lntegration period 1975-1985: ACF plot for firm SOL 

Inverse Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.08147 1 . **| . I 
2 - 0 . 3 4 4 3 2 I . *******! . I 

Figure D.161 Pre-lntegration period 1975-1985: lACF plot for firm SOL 

Part ial Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 . 2 8 2 5 5 I . I * * * * * * . I 
2 0 . 4 1 2 3 6 I . I * * * * * * * * . I 

Figure D.162 Pre-lntegration period 1975-1985: PACF plot for firm SOL 
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Mean o f work ing se r i es 0.263299 
Standard Dev ia t i on 0.085509 
Number o f Observat ions n 

A u t o c o r r e l a t i o n s 

Lag cova r iance C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 s t d Er ro r 

? 9.-9,97.^l^^ 1.00000 I 1********************10 
1 2-951??^° 0.57729 I . ************ 0 301511 
2 0.0023035 0.31504 | . |****** . |0:389234 

"." marks two standard errors 

Figure D.163 Post-Integration period 1990-2000: ACF plot for firm SOL 

Inverse A u t o c o r r e l a t i o n s 

Lag C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 - 0 . 4 5 0 4 9 I . *********! I 
2 0.02021 I . 1 ; 1 

Figure D.164 Post-Integration period 1990-2000: lACF plot for firm SOL 

P a r t i a l A u t o c o r r e l a t i o n s 

Lag C o r r e l a t i o n - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0 57729 1 1 ************ 1 
2 -0;02733 1 ! *1 . I 

Figure D.165 Post-Integration period 1990-2000: PACF plot for firm SOL 
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Mean of working Series 0.914236 
Standard Deviation 0.036736 
Number of Observations 11 

Autocorrelations 

Lag Covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.0013495 1.00000 | 1********************10 
1 -0.0002093 -.15508 1 . *** n 301511 
2 0.00018225 0.13505 | . |*** [ |0:308677 

"." marks two standard errors 

Figure D.166 Pre-lntegration period 1975-1985: ACF plot for firm WAK 

Inverse Autocorrelations 

Lag correlat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.11805 I . 1** . I 
2 -0.11023 I . **l . I 

Figure D.167 Pre-lntegration period 1975-1985: lACF plot for firm WAK 

Part ia l Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.15508 I . ***1 . I 
2 0.11373 I . I** . 1 

Figure D.168 Pre-lntegration period 1975-1985: PACF plot for firm WAK 
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Mean of working series 0.464222 
Standard Deviation 0.424871 
Number of Observations 11 

Autocorrelations 

Lag covariance corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Error 

0 0.180516 1.00000 | 1********************10 
1 0.129082 0.71507 I i************** IQ 301511 
2 0.079299 0.43929 | . j********* _ |o!428810 

"." marks two standard errors 

Figure D.169 Post-Integration period 1990-2000: ACF plot for firm WAK 

Inverse Autocorrelations 

Lag Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 - 0 . 5 5 5 4 4 ! _***********! I 
2 0!08697 1 ; 1** ! I 

Figure D.170 Post-Integration period 1990-2000: lACF plot for firm WAK 

Part ia l Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

•1 0 71507 I I ************** I 
2 - o ! l 4 7 4 2 1 '. ***! . 1 

Figure D.171 Post-Integration period 1990-2000: PACF plot for firm WAK 
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Mean of working Series 0.475815 
Standard Deviation 0.0489 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlation - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.0023913 1.00000 1 1********************10 
1 0.00016810 0.07030 1 . j* 10.301511 
2 -0.0003959 -.16558 1 . ***1 . 10.302998 

"." marks two standard errors 

Figure D.172 Pre-lntegration period 1975-1985: ACF plot for aggregated data 

Inverse Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.09309 I . **| . I 
2 0 . 1 6 5 3 9 I . I*** . I 

Figure D.173 Pre-lntegration period 1975-1985: lACF plot for aggregated data 

Part ia l Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.07030 1 . I* . 1 
2 -0.17137 1 . ***! . I 

Figure D.174 Pre-lntegration period 1975-1985: PACF plotter aggregated data 
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Mean of working Series 0.641132 
Standard Deviation 0.074686 
Number of Observations 11 

Autocorrelations 

Lag covariance Correlation -1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 std Error 

0 0.0055779 1.00000 | 1********************10 
1 -0.0001840 -.03298 | . * Q 301511 
2 -0.0001222 -.02190 1 : 1 : |0:301839 

"." marks two standard errors 

Figure D.175 Pre-lntegration period 1990-2000: ACF plotter aggregated data 

Inverse Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 0.03446 1 . I* . I 
2 0.02298 1 . 1 . I 

Figure D.176 Pre-lntegration period 1990-2000: lACF plot for aggregated data 

Part ia l Autocorrelations 

Lag corre lat ion - 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

1 -0.03298 I . *| I 
2 -0.02302 I . I . 1 

Figure D.177 Pre-lntegration period 1990-2000: PACF plotter aggregated data 
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