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Abstract

This study explains how the imputation tax system is operated and discusses its effect on dividend policy decisions. By extending the Bhattacharya's signaling model to the imputation system, this paper provides theoretical explanation why the imputation system leads to the higher level of optimal dividend. The results show that firm's optimal dividend payout ratios are increased not only because of the elimination of 'double taxation' but also because of the reduction of signaling cost. In addition, this paper demonstrates that, in contrast to the classical system, shareholders with the lower marginal tax rates may prefer a lower level of dividend payout if they are not able to fully utilize imputation credits. This result suggests that a number of schemes can be set up by firms to cater for different clienteles. The results in this paper reassure the importance of taxes in determining the dividend policy.
Ⅰ. Introduction 
Since Miller and Modigliani (1961), numerous attempts have been made to revise the dividend irrelevancy proposition by relaxing the assumptions in the original paper.  With the introduction of tax, several studies (i.e., Farrar and Selwyn (1967), Brennan (1970), and etc.) show that no dividend payment would be the optimal policy due to the tax disadvantage of dividend income over capital gains. This line of reasoning is based on the US tax system (the so-called classical system) where the personal tax rates on capital gains are lower than those on dividends income, and dividends are taxed twice, first at the corporate level and subsequently in the hands of shareholders. Under this system, companies have incentives to pay minimum dividends because of their further taxation in shareholders' hands and the preferential tax treatment given to capital gains vis-á-vis dividend income. 

In response to the many criticisms of the classical system, a number of countries operates under what is known as an imputation system where shareholders in receipt of a dividend payment receive a credit for the tax previously paid at the corporate level, thereby enabling them to reduce the amount of double taxation by varying degrees.
 Under the imputation system, dividends received are grossed up by any imputed credits, with maximum imputation credits allowed equal to the company rate. For example, suppose a 46% corporate tax rate and a 20% personal tax rate on dividend income. Then, each 54 cents of imputed (or franked) dividends received by shareholders is grossed up to an amount of 100 cents, 20 cent of personal tax is paid on the gross-up dividend, and a rebate of 46 cents is allowed against income tax (also referred to as a franking rebate or imputed credit).   The concept of an imputation system is that all income, no matter what investment vehicle it is derived through, should be only taxed at the marginal rate applicable to the ultimate recipient of the income. Through the introduction of the imputation system, authorities try to do the following;
1) provide increased incentives for resident investors to participate in the ownership of resident companies if imputation credit is only applicable to dividends paid out of profits which have borne resident tax (franked dividend).

2) improve the climate for shifting the bias away from corporate debt onto equity by effectively reducing the double taxation of dividends. 

3) provide more incentives for investors to regard dividend as an important investment consideration.

This imputation system directly influences the firm's dividend decision by reducing effective personal tax rates on dividend income. Dividend policy decisions under the imputation regime have been addressed in the United Kingdom by Stapleton (1972), Stapleton and Burke (1975), Ashton (1989, 1991), in Australia by Officer (1990), Hanson and Ziegler (1990), Howard and Brown (1992), in New Zealand by Cliffe and Marsden (1992).  Two important implications of these researches are;

1) dividend imputation is likely to reduce the taxation of equity returns for resident  taxed investors.

2) clientele effect under the imputation system may still be the same as the one under the classical system. For example, shareholders with the lower marginal tax rate prefer a higher level of dividend payout. 

The purpose of this paper is to investigate the effect of the imputation system on dividend policy decisions from the perspective of a signaling model of dividend. In particular, this paper provides theoretical background for the above two implications by modifying Bhattacharya's (1979) signaling model of dividend under the imputation tax system.  The result shows that the policy change to the imputation tax system reduces the signaling costs by reducing the level of information asymmetry. However, it should be noted that, imputation, per se, has no direct impact on the signaling motivation of  dividends.  Instead, it reduces the signaling cost of dividend payment.  Regarding the second implication, this paper shows that, in contrast to the classical system, shareholders with lower marginal tax rates may prefer a lower level of dividend payout if a full utilization of imputation credit is not possible. Consequently, clientele effect under the imputation system becomes stronger than the one under the classical system as long as the imputation credit attached to the dividend exceeds the personal tax liability on dividend income.
  The paper is structured as follows.  Section II outlines the dividend imputation system.  Section III  discusses the impact of dividend imputation on the company's dividend decision by applying signaling model of dividend. Concluding remarks appear in the final section.

Ⅱ. Imputation System and Dividend Policy
  The basic purpose of the imputation tax system is to eliminate the double taxation of dividends which is inherent in the classical system.  This purpose is achieved by giving resident shareholders credit for the income tax paid by a company.  The system operates as follows.
1) Companies pay tax at the company tax rate on their taxable income.

2) Imputation credits are attached to franked dividends distributed to shareholders. For each dollar of cash dividend paid, λ/(1-λ) credit is given to shareholders, where 0<λ<τ and τ denotes a corporate tax rate.  λ=τ  if dividends are fully imputed .

3) Resident investors pay tax at their marginal rate, td, on the dividend income grossed up by the imputation credit.

If a resident shareholder has a marginal tax rate lower than the corporate tax rate, imputation credit can be offset against other income tax on the shareholder's income, whether from dividends or other sources.  However, the imputation credit does not allow cash refund where it exceeds the tax otherwise payable on the shareholder's income. In many countries, imputation credit cannot be carried forward to use against taxable income in future years.  <Table 1> sets out a simple illustration of the imputation and the classical systems. For simplicity, assume λ=τ=40%, a 100% equity firm with $100 of taxable income and 100% dividend payout ratio, td = 20% and the investor has enough tax liabilities to fully utilize the imputation credit. Under this case, the shareholder's taxable dividend income is grossed up to $100(=60 + 60 * 0.4/(1-0.4)) with a $40 imputed tax credit being available, and $20 of tax is paid on the grossed-up dividend. The tax credit will offset the $20 tax payable on the grossed-up dividend, leaving a further $20 available to be used to reduce other tax applicable by the shareholder.  On the other hand, if the shareholder has a zero marginal tax rate for the year, the imputed credit will have been lost with no refund of the $40 tax paid by the company.  

Compared to the imputation system, the return to the shareholders under the classical system equals $48.  Under the classical system, no credit is received by the shareholders for any company tax paid.  Equity income is subject to double taxation, firstly at the corporate level, and again at the personal level when dividends are paid. 
<Table 1> Imputation System Vs Classical System, 100% payout ratio*

	
	
	Imputation System  
	Classical System

	Firm
	Taxable Income
	100
	100

	Firm
	Less: Company Tax
(@40%)
	(40)
	(40)

	Firm
	Net Income 
	60
	60

	Firm
	Dividend (1)
	60
	60

	Investor
	Imputation Credit 

Received    

Dividend * λ/(1-λ) (2) 
	40
	0

	Investor
	Grossed-up Dividend
(1)+(2)
	100
	60

	Investor
	Less; Personal Tax
(@20%)
	(20)
	(12)

	
	Net Cash to Investor
	80
	 48


* Assume 40% corporate tax rate, 20% personal income tax rate, full imputation (that is λ=τ), full utilization of imputation credit, and 100% equity Firm

For a no growth company with 100% equity under a perfect market environment, total cash flow to shareholders after tax under the classical system equals:

Y = [P(NOI)(1-τ)(1-td) +(1-P)(NOI)(1-τ)(1-tg)]     (1)

where NOI = net operating income before tax


τ =  corporate income tax rate
               td = shareholders' marginal tax rate on dividend income, 

               tg = shareholders' marginal tax rate on capital gains
               P =dividend payout ratio. This equals D/(NOI)(1-tc), 
where D is the amount of dividend paid.

               Y = shareholder's net income
Under the imputation system, shareholder pays tax on tdD/(1-λ), but receives a tax credit equals λθD/(1-λ). Thus, the net tax paid by shareholder on dividend equals

        tdD/(1-λ)- λθD/(1-λ)=[(td-λθ)/(1-λ)]D 

where λ =the allowable rate of imputation credit, if the dividends are fully imputed (the maximum allowance),  then  λ=τ,   otherwise 0<λ<τ. 
θ= the ratio of imputation credits utilized to the imputation credits received. The imputation credit received equals θ[(λ)/(1-λ)]D. If the shareholder can fully utilize the imputation credit, θ=1,  otherwise  0<=θ<1.

  Thus, with imputation, the shareholder's effective marginal tax rate on dividend is given by:



td* = (td-λθ)/(1-λ)



(2)
  Under the imputation system, (1) becomes:

Y = [P(NOI)(1-τ)(1-) +(1-P)(NOI)(1-τ)(1-tg)]            (3)

In some countries, such as Australia, Germany, and New Zealand, full imputation credit is given, i.e., λ=τ. In most other countries, 0<λ<τ. 
 If a shareholder has insufficient taxable income to enable full use of the imputation credit, then θ is strictly less than unity unless excess imputation credits are fully refundable, as is the case in France, Germany, and the United Kingdom.  A comparison of td* and td indicates that the classical system of taxation can be viewed as a special case (i.e., λ=0) of the imputation system. 

  By differentiating Y with respect to P in equation (3);
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Assume θ=1, tg =0, and λ=τ. Then equation (4) becomes NOI(τ-td). Therefore, the optimal dividend policy is to pay 100% payout ratio if τ > td. Equation (4) clearly shows that clientele effect under the imputation system is stronger than the one under the classical system as long as the imputation credit attached to dividend exceeds the personal tax liability on dividend income. The intuition for this result is as follows. Relative to the classical system, the feature of the imputation system whereby dividends are grossed up for tax purpose increases the tax liability of the investor in proportion to the investor's marginal tax rate, td.  However, the same feature also decreases the investor's tax liability by providing a credit proportional to θ. Thus, if  td < θ ,  the latter effect dominates. Consequently, the investor's dividend tax liability under the imputation system becomes smaller than the one under the classical system.  Therefore, the investor's preference for dividend relative to capital gains rises.  
As θ is likely to be close to 1.0 for many investors, it is probable that more investors will satisfy td < θ, than the reverse since personal tax rates are frequently less than 0.5 in many jurisdictions.  Hence, a rise in dividend payout ratio may in fact be the most likely consequence of a movement to the imputation. 
As a result, value-maximizing firms are likely to pay out a greater proportion of earnings as dividends and retain a smaller proportion of earnings. 
 In particular, when θ=1, a high payout ratio will be favored to the investor whose marginal personal tax rate on dividend income is below the company tax rate.  This investor will lose an effective tax credit equivalent to (τ - td) for every 1/(1-λ) of dividend not paid. Table 2 illustrates this case when dividend payout ratio is 50%.

<Table 2> Imputation System Vs Classical System, 50% payout ratio*

	
	
	Imputation System  
	Classical System

	Firm
	Taxable Income
	100
	100

	Firm
	Less: Company Tax
(@40%)
	(40)
	(40)

	Firm
	Net Income (1)
	60
	60

	Investor
at 20%

Dividend Income Tax Rate
	Imputation Credit 

Received    

Dividend * λ/(1-λ) (2) 
	20
	0

	Investor
at 20%

Dividend Income Tax Rate
	Grossed-up Dividend
(1)*0.5+(2)
	50
	30

	Investor
at 20%

Dividend Income Tax Rate
	Less; Personal Tax
(@20%)
	(10)
	(6)

	Investor
at 20%

Dividend Income Tax Rate
	Net Cash to Investor
	 40
	24

	Investor 

at 0% 

Capital gain Tax Rate
	Retained Earnings
	30
	30

	Investor 

at 0% 

Capital gain Tax Rate
	Less Tax
	-
	-

	Investor 

at 0% 

Capital gain Tax Rate
	Net Cash to Investor
	30
	30

	Investor 

at 0% 

Capital gain Tax Rate
	Total Cash to Investor
	70
	 54


* Assume 40% corporate tax rate, 20% personal income tax rate, full imputation (that is λ=τ), full utilization of imputation credit, and 100% equity Firm

 <Table 2> shows that, for $ 30 dollars of dividend not paid, investors lose an effective tax credit equivalent to $ 10 (=30(0.4-0.2)/(1-0/4) compared with the result in <Table 1>. 

 Now holding the other assumptions, let θ < 1 (i.e., investors are not able to fully utilize the imputation credit received). Then equation (4) becomes NOI(τθ-td). Thus, the optimal dividend payment is 100% payout ratio if the investor's tax rate on dividend income, td, is less than τθ. On the contrary, if θ is less than the ratio of personal dividend tax rate to corporate tax rate (that is,  td > τθ), then the investor, in contrast to the classical system, prefers the smaller dividend payout policy.  
For example, investors with θ less than 0.5 (= 0.2/0.4) will prefer the firm with a lower dividend payment. A low θ implies, all else being equal, a high td*.  For θi > θj, shareholder j to prefer a higher level of capital gains compared with shareholder i.   If  low personal tax rates are associated with a low ability of θ to utilize imputation credit, then investors in lower tax brackets may in fact prefer the firm with a lower level of dividend payout ratio.    However, it should be noted that if excess imputation credits are refundable, then θ=1. In this case, compared with investors with lower tax rates, investors with higher tax rates will prefer a capital gain to a dividend income, just as it is under the classical system. 

Under the imputation system, dividend policy will be irrelevant in the absence of market imperfections other than personal and corporate taxes as Miller (1977) shows under the classical system.  As long as the demand for a particular dividend policy equals the supply of the policy, no premium will be paid by investors to obtain their preferred dividend policy. In addition, no company will be able to obtain its share price by altering its dividend policy.  From the company's perspective, one dividend clientele and thus the dividend policy will be as good as another in terms of its effect on equity values.  Dividend policy will be irrelevant despite the presence of tax asymmetry between dividend income and capital gain.  Therefore, under the imputation system, an equilibrium position may be reached where the demand for a particular dividend policy matches the supply.  At that point dividend policy will be irrelevant as companies and investors will have no opportunity to increase equity prices by changing to the other policies.
III. Signaling Cost of Dividend Under Imputation System
It is widely known that the dividend irrelevancy proposition is not valid any more under the asymmetric informational environment. In such an environment, the dividend payment serves as a signal for a firm's future prospect to the imperfectly informed outsiders. A higher dividend payout reflects management's confidence in the future profitability of the firm. However, this information is not costless since dividends are usually taxed at a higher rate than capital gains under the classical tax system. In a world of asymmetric information, Bhattacharya (1979) shows that the optimal level of dividend payout represents a trade off against the personal tax cost and dividend benefits in reducing the level of informational asymmetry in the market. The result is a direct outcome of the assumption that there is a double taxation system with the bias against dividend income. In such a system, only the individual tax rate is of concern and the corporate tax rate is ignored. With the imputation system, the agents now aim to optimize the before-tax objective function of shareholders. In this case, the after-tax dividend becomes the net dividend after imputation credits. Re-examination of the Bhattacharya's (1979) signaling model under the imputation system suggests that firms may raise their dividend payout ratios by reducing the signaling costs of dividend. It can be shown that the signaling theory under the classical system has over-estimated the tax effect as compared with the imputation system. To see this, consider the after-tax dividend under the imputation system. It is given by: 

after-tax dividend = cash dividend - personal tax liability on gross dividend  +  imputation credit utilized;

after-tax dividend  = D-td (1/(1- λ))D + θ(λ /(1- λ))D

= {
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By ignoring imputation credit, λ=0, one can then arrive at the classical result of 
(1-td )D. 

  For simplicity, let λ=τ and θ=1. Equation (5) becomes()D. The objective function of the shareholders and their agents in Bhattacharya(1979) is then modified to, 

E(D)=1/(1+r)[V(D)+ 
[image: image4.wmf]D

t

d

t

-

-

1

1

+
[image: image5.wmf]ò

-

-

X

D

dX

X

f

D

X

)

(

)

(

+
[image: image6.wmf]ò

-

-

+

D

X

dX

X

f

D

X

)

(

)

)(

1

(

b

]

           =1/(1+r)[V(D)+ M – (1-
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where X = end of period uncertain cash flow from the new project.

V(D) = signaling response of incremental liquidation value
D = incremental dividend commitment made on account of new project
f(X) = Density function of X distributed over (
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F(X) = Cumulative density function of X distributed over (
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M = Mean cash flow 

r = Discount rate 

β= Market rate of interest rate
 Bhattacharya (1979) assumed that the insiders could communicate to the outsiders of the ex post profits from existing assets by dividend payout. Therefore dividend is a function of expected cash flow. And this dividend signal is costly because cash payouts are taxed at a higher personal tax rate than capital gains. The signaling benefit of dividend derives from the incremental liquidation value of the firm, V(D), caused by dividend level D. However, D conditional on future cash flow follows a stationary decision rule, The assets can be liquidated in an imperfect secondary market. Consequently, the cost of sending false signal is more than the benefit of it. The value of the firm to the current shareholders depends on the prosperity of uncertain cash flows from the new project being considered at end of the period. If X is higher than  D, current shareholders receive  (1-
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 after taxes, and extent of outside financing required for reinvestment is reduced by (X-D). If X is less than D,  dividends can be still paid.  
But now the firm needs to make up the 'shortfall' (D-X), which result in cost to current shareholders amounting to (1+β)(D-X). The marginal signaling cost of (1-
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+βF(D) is now lower than that of 1-(1-td)+βF(D) in the Bhattacharya's model.  Given this low signaling cost, the firm's optimal dividend payout will rise even if M remains unchanged.  It is noted that, the imputation system, per se, has no direct impact on the signaling motive for dividends although it changes the taxation cost of signaling via dividend. 
Assume incremental cash flows are uniformly distributed over [0,t] with mean t/2. By applying equation (6), given a market signaling value function, the insiders choose D to maximize the shareholders' wealth. For example,
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The equilibrium V(D) can be derived by the first-order condition, 
      V`(D*)-(1 -
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where D* is the optimal level of D. 

Given D*(t), equilibrium consistency condition requires 
  V`(D*(t))= 
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Differentiating equation (9) and substituting for V' (D) from equation (8). This total differentiating yields: 

(1+ 
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Assume the boundary condition to equation (10) for the surviving Pareto superior schedule is D*(0)=0. Let D*(t)=Pt, then equation (10) subject to the boundary condition is
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Let β → 0, then the positive solution for P is, 
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The optimal payout ratio under the classical model is, 
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It follows that   P* > P1* . Optimal payout ratio rises under the imputation system.   Imputation taxation system provides an incentive for the agent to reach the higher optimal payout ratio.  Signaling cost to resolve the private imperfection has been largely reduced.  Without the loss of generality, the analysis can be extended to the case where shareholders in low tax brackets cannot fully utilize the imputed credit. In this case, equation (12) becomes
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(14)  Equation (14) has indicated that the higher credit utilization, all else being equal, leads to the lower dividend payout ratio. Even if equation (14) is derived from the signaling model of dividend, it is consistent with the previous finding that shareholders in low tax brackets (alternatively, low credit utilization) prefer a lower level of dividend payout than shareholders in high tax brackets. In addition, shareholders who cannot fully utilize the imputed credit will prefer a smaller dividend payout policy even if they are in the same tax bracket with shareholders who are able to fully utilize it.

IV. Concluding Remarks 
  This study explains how the imputation tax system is operated and discusses its effect on dividend policy decisions. By extending the Bhattacharya's signaling model to the imputation system, this paper provides theoretical explanation why the imputation system leads to the higher level of optimal dividend. The results show that firm's optimal dividend payout ratios are increased not only because of the elimination of 'double taxation' but also because of the reduction of signaling cost. The results in this paper reassure the importance of taxes in determining the dividend policy. A future research on the subject of premium required for a change of dividend taxation may be useful to provide a full understanding of the dividend taxation in the asymmetrically informed economy. 

  In addition, this paper demonstrates that, in contrast to the classical system, shareholders with the lower marginal tax rates may prefer a lower level of dividend payout if they are not able to fully utilize imputation credits. This result suggests that a number of schemes can be set up by firms to cater for different clienteles. A further interesting issue is that the possibility for tax induced trading around ex-dividend date may occur. For instance, there can be an incentive for taxed shareholders to sell unimputed dividend to fully imputed investors to take advantage of the imputation system. This may call for an empirical investigation on the equilibrium relationship between dividend yields and market returns with respect to the tax effect under the imputation tax system. Furthermore, corporate financial structures can be also rearranged such that shareholders who could utilize imputing credits would receive fully imputed dividend while others would receive unimputed one. These schemes may involve various dividend selection plans based on the shareholder's tax environment. Overall, the results suggest a need for further development of theory to explain the cross-sectional differences in dividend payouts across firms. In addition, the decision making process of optimum level of dividend payout under the imputation tax system needs to be further investigated. 
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