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Abstract

Earlier research applies theoretical valuation models in studying tax capitalization, an
effect that results in different pricing on contributed capital, retained earnings, and
net income due to dividend taxes. There are also debates regarding whether it is
appropriate to apply the price-level model in empirical research, because the
coefficients may be sensitive to model specifications. To further explore this issue,
this paper investigates tax capitalization in different tax regimes, where individual
dividend tax rates vary across countries and over time. First, we compare U.S. with
Canada, which are similar in environment but different in the level of double
taxation on dividends. We find differential pricing on retained earnings and
contributed capital, but the magnitudes are inconsistent with the theory. Second, we
examine a statutory tax rate change in Taiwan in 1998 when an “integrated” income
tax system was implemented to alleviate double taxation on dividends. We find that
changes in the pricing on retained earnings coincide with changes on dividend tax,
but the results on the relationship between contributed capital and retained earnings
are mixed. The results are more consistent with the argument that caution should be
exerted when applying the model in studying tax capitalization effect.

Keywords: Tax capitalization; equity valuation; dividend taxes; integrated income
tax system

1. Introduction

The degree to which explicit corporate and personal taxes on net income,
dividends, and capital gains affects the price of publicly traded companies has been
the subject of much prior research (e.g., Harris and Kemsley 1999).
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At one extreme, assuming that every investor in the stock market pays the
same tax rate on dividends, it is possible that the stock price of two otherwise
equivalent firms could differ due to the extent to which dividends are taxed or are not
taxed. Take stock repurchase and common dividends for example. In both cases,
shareholders receive cash from firms. However, the former are not always taxed, while
the latter are taxed. If one firm made use of stock repurchases and the other paid
common dividends, the stock price of the firm that paid dividends would be lower. In
this situation, dividend taxes are “capitalized” into the stock price. On the other hand,
it is also possible that the existence of differentially-taxed individuals can reduce the
degree to which the form of dividend payment affects the price of the firm. The
existence of marginal stockholders who are not taxed (e.g., charities) tends to
equilibrate the returns on these two hypothetical firms.

This paper investigates the magnitude of tax capitalization effects in the
United States, Canada, and Taiwan where individual dividend tax rates vary across
countries and over time. Motivated by the debate regarding the use of modified
Ohlson’s (1995) model for studying tax capitalization effect, we analyze tax
capitalization effects by linking firms’ price levels to retained earnings, contributed
capital and net income. Harris and Kemsley (1999) document different pricing on
equity components, and they attribute the result to tax capitalization effect. On the
other hand, Hanlon, Myers, and Shevlin (2003) and Dhaliwal, Erickson, Frank, and
Banyi (2003) disagree and argue that the empirical models are mis-specified.
Therefore, this paper replicates the approach taken by Harris and Kemsley (1999) and
an alternative approach taken by Hanlon et al. (2003). Nevertheless, this paper differs
from those prior studies by focusing on firms subject to different levels of
shareholder taxes in different tax regimes. For example, firms in the United States and
Canada probably share very similar economic environment, but the shareholders of
the U.S. firms bear more tax on their dividend income. The cross-country study thus
allows for a direct examination of the tax capitalization effect.

For the US. and Canadian samples, while we find evidence consistent with
differential pricing of retained earnings and contributed capital, it is not clear whether
the differential pricing is due to tax capitalization. For example, the magnitude of the
coefficient on retained earnings in Canada is lower than that for firms in the United
States. The results confirm the argument by Dhaliwal et al. (2003) and Hanlon et al.
(2003) that the price-level valuation model based on Ohlson (1995) is probably not
well-specified empirically.
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On the other hand, Harris and Kemsley (1999), Hanlon et al. (2003), and
Dhaliwal et al. (2003) all study the changes after the Tax Reform Act of 1986 (TRA
86). All of them find a less negative coefficient on retained earnings during the post-
reform period. Harris and Kemsley (1999) interpret this as reflecting the tax cut
during the post-reform period, while Hanlon et al. (2003) and Dhaliwal et al. (2003)
have different interpretations. We therefore use a statutory change in dividend tax in
Taiwan for investigating this issue. In 1998, there is a major law change in Taiwan that
moved dividend tax from separate taxation (i.e., at both corporate and individual
levels) to a fully “integrated” tax system. That is, the income tax paid by companies
can serve as tax credits for personal income tax when dividends are paid to
shareholders. This alleviates individual tax burden and removes double taxation.
Based on prior research, we expect that the pricing of retained earnings will be higher
after the adoption of the integrated income tax system.

The study of Taiwanese firms therefore focuses on comparing valuation
coefficients before and after the tax law change that took place in 1998. We find that
the weight on retained earnings for this sample increases following the
implementation of the integrated tax system. Moreover, to encourage distribution of
earnings, an additional 10% tax was charged on undistributed retained earnings
starting from the next year of the implementation. Consistent with this requirement,
we find that the weight on retained earnings declines in 1999, coinciding with the
implementation of the 10% tax on undistributed retained earnings. The changes in
the coefficient are consistent with the interpretation of tax capitalization effect (e.g.,
Harris and Kemsley 1999). On the other hand, the results regarding contributed
capital are inconclusive. We find the coefficient on contributed capital in 1999 is
higher than in 1997 in one specification, while in another specification we do not find
such effect.

This paper contributes to the literature in two ways. First, we investigate
whether we can detect differences in tax capitalization across tax regimes in countries
where economic conditions are similar but the levels of income tax integration differ.
Second, we examine a law change that largely affects the dividend income tax by fully
integrating dividend tax at corporate and individual levels.
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In summary, we examine the use of residual income valuation model in the
study of tax capitalization, and our results are more consistent with Dhaliwal et al.
(2003) and Hanlon et al. (2003) that the empirical models based on Ohlson (1995)
may be mis-specified in studying tax capitalization effect. Our approach provides
direct evidence that helps clarify certain arguments in the debate in prior research.
The remainder of the paper is organized as follows. Section 2 reviews the related
literature and the debates. Section 3 discusses hypotheses and research methodology.
Section 4 describes the sample and discusses the empirical results. Section 5 concludes.

2. Prior Research

There is a large literature that examines whether investors’ taxes affect share
prices. Theoretically, if the marginal investor is tax exempt, Miller and Scholes (1978)
show that taxes can be irrelevant to price setting. Consistent with other valuation
approaches, Ohlson (1995) also implicitly assumes that the marginal investor is tax
exempt. Alternatively, if marginal investors pay taxes then stock prices will reflect this
as investors seek to maximize after-tax returns. In a world of taxes, the introduction
of tax clienteles to theoretical frameworks provides for a range of tax capitalization in
prices, from zero to one hundred percent, depending on the importance of clienteles.
(See Shackelford and Shevlin 2001 for a detailed discussion.)

The earlier dividend tax capitalization research examines the tax effect by
focusing on dividend and ex-dividend days trading behavior (e.g., Poterba and
Summers 1984; Lasfer 1995). The study by Harris and Kemsley (1999) is the first to
investigate whether tax capitalization in the U.S. firms can be detected using Ohlson’s
(1995) residual income valuation model. They extend the residual income model to
include income taxes and find evidence that dividend taxes have a substantial and
predictable influence on the relative valuation weights investors assign to equity versus
earnings. They find that investors appear to reduce their valuations of retained
earnings for dividend taxes. In addition, the valuation of current earnings is positively
related to the ratio of retained earnings to total equity. Collins and Kemsley (2000)
further incorporate the original model with capital gains taxes. Their findings indicate
that investors capitalize both dividends and capital gains taxes when they value the
firm, with dividend taxes being fully capitalized at top individual statutory tax rate.
The authors conclude that the reinvested earnings appear to be subject to corporate,
dividend, and capital gains taxes, so distributing dividend actually eliminates the
capital gain level of taxes and brings tax benefit to investors.
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Harris, Hubbard, and Kemsley (2001) extend the prior study to an
international setting. They further investigate dividend taxation across different tax
regimes in the U.S. as well as in different countries. Their results support their earlier
conclusions that retained earnings are valued less per unit than contributed capital
depending on the level of double taxation of dividends.* Dhaliwal et al. (2003) and
Hanlon et al. (2003) critique the research design in the aforementioned studies, and
suggest that the results in the earlier studies are spuriously induced through the use of
an inappropriate model. Based on their interpretation of Ohlson (1995), Hanlon et al.
(2003) find evidence that rejects full tax capitalization on retained earnings as a result
of paying future dividend from current stock of retained earnings. Shackelford and
Shevlin (2001) discuss this literature in detail, and point out theoretical reasons against
full tax capitalization of dividends. They note that most companies have very low
dividend yields and many do not pay dividends at all. Given the long horizon until the
terminal dividend for the average firm, they argue that the price implications of
dividend taxes should therefore be small.

In response, Kemsley (2001lab) makes some comments and replies for
justifying their approach. He argues that the assumption that firms finally distribute
their earnings as dividends does not alter his primary predictions, but would serve
only to reduce the empirical estimates of capitalization effects. While Hanlon et al.
(2003) and Dhaliwal et al. (2003) provide evidence against the findings in Harris and
Kemsley (1999), they do find results consistent with Harris and Kemsley (1999) that
the coefficient on retained earnings increases after a tax-cut reform in 1986. Hanlon
et al. (2003) view this result as “the most convincing” among Harris and Kemsley’s
(1999) sensitivity analysis (page 126), although they point out that the relationship
between the weights on contributed capital and retained earnings casts doubt on the
model specification. The use of tax regime changes thus warrants further
investigation. This paper draws heavily on Hanlon et al. (2003) and Harris and
Kemsley (1999) to investigate the magnitude of tax capitalization of dividends in the
United States, Canada, and Taiwan. In this study, we provide evidence from Taiwan
and Canada where double taxation is less severe than in the United States.

3 Harris et al. (2001) find that the more the integration degree, the less negative the coefficient on
retained earnings (scaled by book value of equity). The authors interpret this as the evidence consistent
with cross-country variation in dividend tax capitalization.
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If tax capitalization is important in the U.S., then an equally risky firm in
Canada should have higher equilibrium prices, and higher valuation coefficients on
retained earnings and net income.

3. Research Questions and Methodology
3.1 Research Questions

This paper studies two research questions. The first asks whether retained
earnings, contributed capital and net income take on higher valuation coefficients in
Canada versus the United States. Similar to Harris et al. (2001), we take advantage of
differential tax regimes to provide evidence on tax capitalization effects. In the United
States, individuals generally face full double-taxation of dividends. In Canada, on the
other hand, investors are subject to partial double taxation. For example, based on
2001 rates in British Columbia, the effective entity level tax rate is 44.62%, the
effective personal tax rate is 32.1%, and the effective combined tax rate is 62.41%.*

Assuming then that there is no full integration of stock markets across these
two countries, we hypothesize that the coefficients on retained earnings, net income
and contributed capital will be higher in Canada than in the U.S. This hypothesis is
parallel to that made in Harris et al. (2001) using different countries (i.e., the United
Kingdom, Japan, France, Germany, and Australia). An advantage of this comparison
is that the financial reporting environment in the U.S. and Canada and the trading
environment are more similar than in the countries included in the prior study, which
should help to control for omitted variables related to these factors. On the other
hand, a disadvantage to this setting is that the magnitude of tax differences across the
US. and Canada may not be as extreme as those among the countries studied by
Harris et al. (2001).

The second research question of this paper concerns whether retained
earnings takes on a higher valuation coefficient following the integration of dividend
taxation in Taiwan in 1998. Harris et al. (2001) also test cross-period variation using
data from United Kingdom. In the periods used for their analysis the top personal tax
rate dropped from 60% to 40%, while the imputation tax credit rate remained stable.

4 Under a fully integrated system, on the other hand, the effective combined tax rate would be equal to
the effective personal tax rate, 32.1%.
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Similarly, we use data from Taiwan with a sample period in which the tax
system was dramatically changed from separate to a fully integrated system in 1998.
This distinctive change in tax system provides a good opportunity to re-examine
dividend tax capitalization. In 1998, the Ministry of Finance in Taiwan adopted an
integrated income tax system called imputation system. Before the implementation,
corporate earnings and investors’ dividends were subject to double taxation. The taxes
at the two levels were integrated by granting investors imputation credits for personal
income tax deduction when they obtain dividends. In other words, dividends
distributed by companies are only subject to personal income tax. (See Appendix.)
Because there is no longer double taxation of dividends, investors’ tax burden is much
less than before. If tax clienteles are not prevalent in Taiwan, investors will be willing
to pay higher stock price for the same dollar of retained earnings, after the tax law
change. We hypothesize therefore that the share prices capitalize less dividend tax and
the valuation coefficient on retained earnings is higher in the after-implementation
period.

In Taiwan, the corporate tax rate is 17% while the highest marginal tax rate
for individual shareholder is 40%.°> Although the integrated tax system effectively
eliminates double taxation, firms still have an incentive to deter the dividend payment
to help their block holders avoid the tax at individual level since the difference
between corporate and personal tax rate is still large. To combat this tendency, the
Ministry of Finance in Taiwan called on an extra 10% tax on firm’s undistributed
earnings. This means that starting from 1999, which is the first year of retained
earnings generated after the law change, undistributed earnings are taxed for an extra
10%. This is a controversial policy because it again subjects corporate earnings to
double taxation. Intuitively, the integrated system should make retained earnings “less
tax-capitalized,” which implies that the coefficient on retained earnings in the
regression should go up after the enforcement of the law. However, the additional
10% charge on companies’ retained earnings might have a reverse effect on the
coefficient. More specifically, with the additional tax on undistributed earnings,
investors who receive dividends in the following years are actually taxed on a higher
rate and obtain lower after-tax return than if there is no such tax on retained earnings.
This implies that the firms with a high amount of retained earnings are “less
welcomed” by investors.

5 Around our sample period, the corporate tax rate used to be 25%. It was later reduced to 17% in
2010.
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Although the valuation coefficients on retained earnings may increase in the
after-implementation period, the additional 10% tax can work oppositely and partially
cancel the increase. Therefore, we further investigate whether the weight on retained
earnings in this sample is reduced following the implementation of the 10% tax on
undistributed earnings.

3.2 Valuation Model

We first estimate two basic regression models developed by Hanlon et al.
(2003). Their models are used because the models have stronger theoretical support
than that used by Harris and Kemsley (1999). Hanlon et al. (2003) derive a theoretical
model based on Ohlson (1995). The authors start with the traditional measure of
residual income and the Ohlson (1995) linear information dynamics and assume that
future dividend taxes are fully capitalized in stock prices. (See Hanlon et al. 2003,
Appendix B.) The model is thus derived for discussion of coefficient weights on
contributed capital, retained earnings, and net income:

Pi = 6o + B CCy + BRE; + SN + &, (1)

where P, is the price per share at the end of a fiscal year, CC, is the end-of-year
contributed capital, RE; is the end-of-year retained earnings, and NI, is the bottom

line net income for the year. Theoretically, ﬁ1=(1—td)(1— A )+

1+r-w
E [ﬁ] tafr = (1 —tg4) (1 -

rw

),and Bz =(1—ty) (&) where t, is the

tax rate on dividend, R is one plus cost of capital (1+r), and w is the time series
persistence of residual income. Based on this theoretical framework, Hanlon et al.
(2003) use equation (1) for empirical tests, which is also the first model that we
estimate. According to the theoretical values, the coefficient on contributed capital
should be higher than retained earnings, and the difference comes from the
discounted deferred tax benefit of contributed capital not being taxed as dividends. If
equation (1) is correctly estimated, the coefficient on contributed capital will be higher
than that on retained earnings. For empirical tests, we allow coefficients on
contributed capital, retained earnings, and net income to vary based on a dummy
variable intending to capture cross-sectional variation in tax rates.® All the variables are
adjusted on a per-share basis.

1+r—w

6 The model is also a transformation from the equation (4) of Harris and Kemsley (1999) with book
value of equity being separately represented by contributed capital and retained earnings.
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In addition, we can rearrange and collect terms from equation (1) under the
assumption of full tax capitalization (see Hanlon et al. 2003, Appendix B):

Pi = a + oy WCC, + o WRE;, + ¢;WNI, + ¢,. (2)

w

r w
R-w

r
R—w

In the above equation, WCC;; = (1 — ) -CC;; , WRE;; = (1 — ) “RE;; ,

WNI;;, = (&) - NI;;, and the other variables are defined as in the previous model.
Equation (2) implies equal coefficients on the “weighted” contributed capital
(WCC), retained earnings (WRE), and net income (WNI) (i.e., ¢, = @, = a; = 1-t,, See
Hanlon et al. 2003 for detailed discussion). Therefore, this regression model provides
a more direct way for us to test whether there are tax effects. The model has some
implicit assumptions. First, it is based on residual income valuation with AR(1)
process. Second, all future dividends are going to be taxed. Third, the going-concern
principle holds so that number of periods goes to infinity. For the empirical tests we
also assume a constant cost of capital, r, which is equal to 12%. We estimate the
persistence of residual income (w) by industries using 2-digit SIC codes.” For
comparison purposes, we also test the model of Harris and Kemsley (1999), which
replaces contributed capital with book value of equity and includes an additional

interaction term of net income and the ratio of retained earnings to book value:
Py = fo + BV + BRE; + gNI; + S(RE/BV*NI) + &, (3)

where BV, is book value of equity, and the other variables are defined as in the

previous models. Harris and Kemsley (1999) argue that although dividend tax reduces
the valuation of retained earnings, it also reduces the required return and increases the
firm value, which they refer to as economic profit effect. Therefore they include the
interaction term to separate the two effects and expect the coefficient on the
interaction term to be positive because of the economic profit effect. Hanlon et al.
(2003) question the inclusion of the interaction term by showing that this term plays
no role in theoretical models unless it proxies for some other information.

7 Residual income is estimated by current net income minus prior period book value of equity times
cost of capital (12%).
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4. Empirical Results
4.1 Tests of Predictions for Canadian and the U.S samples

The U.S. and Canadian samples come from the 2002 COMPUSTAT files with
available data from 1982 to 2001. Following Harris and Kemsley (1999), Harris et al.
(2001), and Hanlon et al. (2003), we eliminate observations if they: (1) have at least
one of the variables of P,, BV,, RE;, and NI, with missing values; (2) have negative
book value of equity, retained earnings, or net income; (3) are in the top 1% of the
distribution of price, book value of equity, retained earnings, or net income; (4) have
market-to-book ratios that exceed ten.? We also eliminate firms with missing assets as
in Hanlon et al. (2003). Furthermore, foreign incorporations (i.e., the companies
incorporated in other countries) are excluded. The selection results in 27,984
observations for the U.S. sample, and 5,097 observations for the Canadian sample.

Table 1: Industry Distribution of the U.S. and Canadian Samples

UsS. Canada

Two-digit SIC Obs.  Percent Two-digit SIC Obs.  Percent Two-digit SIC Obs.  Percent Two-digit SIC ~ Obs.  Percent
1 65 0.2 46 4 0 1 6 01 44 29 0.6
7 7 0 47 22 01 2 4 01 45 44 09
10 86 03 48 522 1.9 8 6 01 47 3 01
12 35 01 49 3017 10.8 10 209 41 48 242 47
13 796 28 50 616 22 12 2 0 49 229 45
14 48 0.2 51 414 15 13 517 101 50 209 41
15 341 12 52 70 03 14 4 01 51 98 1.9
16 93 03 53 315 11 15 35 0.7 52 3 01
17 61 0.2 54 297 11 16 12 0.2 53 42 08
20 667 24 55 98 04 17 13 03 54 71 14
21 44 0.2 56 249 09 20 225 44 55 18 04
22 244 09 57 146 05 21 18 04 56 79 16
23 273 1 58 293 1 22 9 0.2 57 41 08
24 202 0.7 59 419 15 23 10 0.2 58 26 05
25 243 09 60 2,249 8 24 116 23 59 27 05
26 567 2 61 327 12 25 30 0.6 60 156 31
27 621 22 62 515 18 26 131 26 61 44 09
28 1,307 47 63 1,339 48 27 167 33 62 115 23
29 286 1 64 157 0.6 28 138 27 63 84 16
30 418 15 65 184 0.7 29 78 15 64 18 04
31 188 0.7 67 653 23 30 46 09 65 162 32
32 290 1 70 124 04 31 2 0 67 226 44
33 536 1.9 72 76 03 32 41 08 70 28 05
34 711 25 73 1,196 43 33 195 38 73 126 25
35 1,456 52 75 78 03 34 115 23 75 18 04
36 1,313 47 76 7 0 35 141 28 76 5 01
37 808 29 78 103 04 36 210 41 78 33 0.6
38 952 34 79 218 08 37 155 3 79 18 04
39 324 12 80 375 13 38 43 08 80 38 0.7
40 163 0.6 82 47 0.2 39 26 05 82 3 01
41 9 0 83 16 01 40 21 04 87 49 1
42 83 03 87 242 09 41 15 03 99 19 04
44 97 03 99 74 03 42 54 11 Total 5.097 100
45 188 0.7 Total 27,984 100

8 In Harris and Kemsley (1999), the authors also excluded observations with ratios of retained earnings to book value exceeding
one. Here we do not include this requirement since the maximum of the variable in both the U.S. and Canadian samples do not
exceed one.



Hsieh & Chou 149

Table 1 shows the variation of industries in the two countries that we examine.
The observations are variably distributed in different industries in the two samples.
The only industries that account for over 10% of the observations in each country are
(in 2-digit SIC code): industry 49 (electric, gas, and sanitary services, 10.8%) for the
US. sample, and industry 13 (oil and gas extraction or services, 10.1%) for the
Canadian sample. Table 2 shows the descriptive statistics of variables. The
distributions of the variables in the U.S. and Canadian samples are quite close.

Table 2: Descriptive Statistics for the U.S. and Canadian Samples

Variable N Mean Min.  1st Quartile Median  3rd Quartile Max.
us. Pit 27,984 17.14 0.04 7.56 14.00 2311 107.45
BVit 27,984 10.34 0.01 4.36 8.14 13.89 83.26
RE; 27,984 5.97 0.00 1.68 3.99 7.95 51.06
Nlit 27,984 1.26 0.00 0.46 0.95 1.70 11.13
Pi/BVit 27,984 2.05 0.03 1.16 1.65 248 10.00
RE/BVit 27,984 0.56 0.00 0.35 0.59 0.80 1.00
N1/ BVt 27,984 0.14 0.00 0.09 0.13 0.17 7.12
Canada  Pji 5,097 12.77 0.03 4.40 9.50 16.75 119.05
BVit 5,097 8.78 0.01 2.73 6.01 11.25 111.43
RE; 5,097 4.66 0.00 0.86 2.55 5.85 81.98
Nlit 5,097 1.01 0.00 0.26 0.64 1.28 1357
Pi/BVit 5,097 1.84 0.12 1.02 1.50 224 9.83
RE/BVit 5,097 0.49 0.00 0.27 0.48 0.71 1.00
N1/ BV 5,097 0.15 0.00 0.07 0.12 0.17 54.18

Note: Pi, BVi, REi, and Nlj; represent respectively the fiscal year-end price per share, book value of shareholders’
equity per share, book value of retained earnings per share, and net income per share, for firm i at period t. All
values are defined in original currencies.

In Table 3, Panel A presents the distribution information of the estimated @'s
and Panel B lists the industries with negative estimated w's. The variable o (i.e., the
time series persistence of residual income) is used in equation (2) and is calculated
based on residual income valuation with AR(1) process. The s are estimated on
industry levels. As shown in Table 3, about 0.4% observations of the U.S. sample and
6% observations of the Canadian sample have negative ws. We delete these
observations when estimating the valuation coefficients of equation (2).°

9 Because it is more reasonable for the w's to have values between 0 and 1, we also delete the
observations with «'s larger than 1.
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Table 3: Descriptive Information of Estimated @'s

Panel ADistribution Information

Sample us. Canada
N 27,984 5,095
Mean 0.270685 0.292758
Quantile
100% Max 0.489403 1.022866
75% Q3 0.307362 0.410720
50% Median 0.287815 0.330691
25% Q1 0.223903 0.167896
0% Min -0.407045 -1.303937
Panel B Industries with negative 's (in 2-digit SIC code)
uUsS. Canada
2-digit SIC Obs. 2-digit SIC Obs.
41 9 8 6
46 4 21 18
83 16 22 9
99 74 30 46
Total 103 47 3
Total Sample 27,984 56 79
Percentage 0.37% 64 18
75 18
80 38
87 49
99 19
Total 303
Total Sample 5,095
Percentage 5.95%

Note: The w's are estimated by regressing residual income on prior period residual income by
industries. For the Canadian sample, observations of industry with 2-digit SIC code 12 are deleted

because there are only two observations from different companies, and thus unable to estimate @ with
lag residual income.

Table 4 presents the results of tests of our first research question as to
whether retained earnings, contributed capital and net income take on higher
valuation coefficients in Canada versus in the United States. Panel A shows the results
from the U.S. and Canadian samples using equation (1). The U.S. result is a replication
of Hanlon et al. (2003) with 1982-2001 data. The valuation coefficients are quite
similar to their results.
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Consistent with Hanlon et al. (2003), the coefficient on retained earnings
(coeff. = 0.66, t = 58.55) is higher than that of contributed capital (coeff. = 0.54, t =
41.37), which contradicts the conjecture that retained earnings is valued lower than
contributed capital for future dividend tax. Contrary to the U.S., the Canadian sample
has lower coefficient on retained earnings (coeff. = 0.50, t = 22.91) than that of
contributed capital (coeff. = 0.81, t = 40.21). Panel B shows similar results by using
equation (2). Consistent with Hanlon et al. (2003), these results might imply that there
exists misspecification problem for the empirical model based on Ohlson (1995).

Comparing the U.S. and Canadian samples, the results are not consistent with
the hypothesis that the valuation coefficients for the Canadian sample will be higher
than the United States. For Panel A, only the coefficient on contributed capital in the
Canadian sample takes on higher value than in the U.S. sample. Similarly, in Panel B
the coefficient on weighted contributed capital (WCC) is higher in Canada than in the
US., but the coefficient on weighted retained earnings (WRE) and weighted net
income (WNI) are lower. Both panels suggest no support for the hypothesis that the
valuation coefficients take on higher values in Canada than in the U.S. because Canada
adopts integrated system that lessens the degree of double taxation.

One thing to be mentioned in Panel B is that the coefficient on WNI is
obviously higher than those of WCC and WRE. As mentioned previously, the three
valuation coefficients are expected to be the same as their theoretical value, 1-t,. The
difference may come from the fact that the variable WNI is obtained by multiplying
net income with a scalar different from that for WCC and WRE. Furthermore, we
restrict the cost of capital r to be equal to 12% and estimate the persistence by 2-digit
SIC code, which may lead to improper scaling of those variables.

Panel C further shows the result of combining the two samples in one
regression. We use a dichotomous variable DM for identifying the U.S. and Canadian
firms (DM = 1 for Canada, 0 for the US.). Consistent with Panel A and B, the
coefficient on WCC*DM is significantly positive while the coefficient on WRE*DM is
significantly negative. Overall, the results do not support the hypothesis that the
valuation coefficients are higher for Canada.
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Table 4 Regression of Price on (Nominal and Weighted) Contributed Capital, Retained
Earnings, and Net Income

Panel APit = fo + 1 CCit + fREit + NIt + &i(1)

o i B2 B3 Adj. R2 N

us. 5.A45**  (54%r* 0.66*** 4.27%*% 0.52 27,984
(61.89) (41.37) (58.55) (63.13)

Canada 374 081xr* 0.50%** 3.34%*% 0.59 5,097
(24.20) (40.21) (22.91) (27.44)

PanelBPi; = ay + aWCCit + & WREi + asWN it + &it(2)

do ay a @ Adj. R? N
uUs. 6.08*** 0.75*** 0.92%** 5.91%** 0.48 27,881
(67.24) (55.89) (82.18) (41.76)
Canada 4.35%** 1.06%** 0.86*** 1.31%** 0.56 4,788
(26.12) (47.01) (37.89) (12.46)
PanelC
Pit = ago + aosDM + a;o0WCCit + a1sWCCit*DM + a20WREj; +anWRE*DM + a30WN it +a3!WNIii*DM+ &
ao a1 a1 a1l a2 a2 a0 a1 Adj. R2 N
6.08*** -1.73*** (.75*** (31*** (0.92*** -0.06** 591*** -4.60***  0.50 32,669
(68.22) (-8.52) (56.71) (11.07) (83.38) (-2.32) (42.38) (-25.38)
F Value 122.46 5.40 644.26
Pr>F <.0001 .0202 <.0001
Note:

1. T-statisticsare in parentheses. *, **, and *** represent significance levels at 10%, 5%, and 1%, respectively.

2. Piis the fiscal year-end price per share, CCi; is the end-of-year contributed capital per share, REj is the end-
of-year retained earnings per share, and Nli; is net income per share for the period, for firm i at period t.

3. WCCe=(1-72)- CCio, WRE, = (1= ) RE;., and WNI, = (22 - NI, where r is the cost
of capital (set at 12%), R = 1+r, and w is the time series persistence of residual income.

4. DM =0 for the U.S. companies; DM = 1 for Canadian companies.

TWw TWw

R-w R-w

For a sensitivity test, in Table 5 we show the replication of Harris and
Kemsley (1999) using equation (3). The regression model includes an additional
interaction term RE/BV*NI, which is the interaction of retained earnings to book
value and net income. They argue that RE/BV s related to the persistence of residual
income and therefore they add that interaction term to separate the tax effect on
retained earnings from the calculation of residual income. As a consequence, they
expect the coefficient on RE in this equation to be negative (tax effect). In Panel A of
Table 5, the coefficients on retained earnings are significantly negative for both
countries.
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Using the explanation by Harris and Kemsley (1999), the results suggest
dividend capitalization since the coefficient on retained earnings in US. is more
negative than that in Canada (U.S.: coeff. = -0.23, t = -7.69; Canada: coeff. = -0.20, t =
-4.21). On the other hand, Panel B reports an alternative specification as in Hanlon et
al. (2003):

Pi= fo + fiCCy + BRE; + gNI + B(RE/BV*NI) + &, (4)

Comparing Panels A and B shows that the coefficients on RE in Panel A are
equal to the difference between the coefficients on RE and CC in Panel B. This shows
that the negative coefficient on retained earnings, which Harris and Kemsley (1999)
explain as the tax capitalization effect, is driven by linear relationship between retained
earnings and contributed capital. Moreover, note that for the Canadian sample, the
coefficients on the interaction term RE/BV*NI are both significantly negative in
Panels A and B, which contradicts Harris and Kemsley’s (1999) expectation that the
interaction term is a proxy for a positive economic profit effect. The results further
support Hanlon et al.'s (2003) argument that the relationship between BV and RE in
Harris and Kemsley (1999) is mechanical.
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Table 5 Regression of Price on Book Value of Equity (Contributed Capital),
Retained Earnings, and Net Income, with Interaction Term (Harris &

Kemsley Model)
Panel A P = 50 + ﬁlBVit + ﬁzREit + 53N|it + ﬁA(REit/BVit*Nlit) + &it (3)
Bo B B2 Bs Ba Adj. R N
Us. 5.42%** 0.75%**  -0.23*** 2 27*** 3.31*** 0.52 27,984

(61.73) (37.32) (-7.69) (14.29) (13.84)
Canada 3.72%** 0.75%**  -0.20***  4,05%**  -1.26%** 0.59 5,097
(24.07) (26.87) (-4.21) (14.61) (-2.86)
PanelBPj; = Bo + BiCCit + B2REj + BsNli + Ba(REw/BVi*Nli) + et (4)
Bo B1 B2 B3 Ba Adj. R? N
us. 5.42%** 0.75%**  52%**  227***  33]*** 0.52 27,984
(61.73) (37.32) (33.97) (14.29) (13.84)
Canada 3.72%** 0.75%**  0.55%**  405%** -1 26%** 0.59 5,097
(24.07) (26.87) (19.29) (14.61) (-2.86)

Note:
1. T-statistics are in parentheses. *, **, and *** represent significance levels at 10%, 5%, and 1%,
respectively.

2. Py is the fiscal year-end price per share, CCi: is the end-of-year contributed capital per share, REj: is
the end-of-year retained earnings per share, and Nli; is net income per share for the period, for
[

firm i at period t.
3. WOC, = (1-22) - CC WRE;, = (1—22) - REy,, and WNI, = (=) - NI, where rs

the cost of capital (set at 12%), R = 1+r, and w is the time series persistence of residual income.

In summary, we find no evidence supporting that in Canada the valuation
coefficients are consistently higher using the valuation model. One possible
explanation is that under the Canadian tax system the actual tax rate is not largely
different from that of the U.S., and thus the tax effect is not observable. On the other
hand, an alternative explanation is that the empirical model derived from Ohlson
(1995) to examine tax effect is too simplified and not well-specified. To explore
further, we proceed to the next research question regarding a change in tax laws.

4.2 Tests for the Change in Taiwanese Tax Law
The Taiwanese sample comes from the TEJ database provided by Taiwan

Economic Journal Co. Ltd. We adopt similar criteria in the sample selection process as
for the U.S. and Canadian samples.
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There are 3,559 observations for the Taiwanese sample. Panel A of Table 6
shows the industry distribution. Two industries accounts for slightly more
observations in the sample. Industry 23 (Electron) and 14 (Textiles) account for
15.5% and 12.2% of the sample firms, respectively. Panel B reports the descriptive
statistics. The ratios of retained earnings to book value are smaller than those in the
U.S. and Canadian samples reported in Table 2. This is because in Taiwan, earnings
tend to be used first to cover loss, to pay corporate taxes, and to appropriate a 10%
legal contributed capital before distribution (Company Act, Article 112). Panel C
shows the estimated «'s for the Taiwanese sample.

Table 6: Description of Taiwanese Sample

Panel A Industry Distribution

Industry Industry
Code Industry Obs. Percent Code Industry Obs. Percent
11 Cement 114 32 22 Automobile 37 1
12 Food 260 73 23 Electron 550 155
13 Plastics 204 5.7 24 Electron 241 6.8
14 Textiles 433 12.2 25 Construction 220 6.2
15 Electric, Machinery 179 5 26 Transportation 132 37
16 Appliance, Cable 169 47 27 Tourism 67 19
17 Chemical 223 6.3 29 Department Stores 86 24
18 Glass, Ceramics 51 14 30 Electron 2 0.1
19 Paper, Pulp 81 23 98 Composite 17 05
20 Steel, Iron 181 5.1 99 Other _ 212 _6
21 Rubber 100 28 Total 3,559 100
Panel B Descriptive Statistics
Variable N Mean Minimum 1st Quartile Median 3rd Quartile Maximum
Pit 3,559 39.35 1.38 20.10 31.90 50.00 199.00
BVit 3,559 16.23 7.00 13.48 15.37 18.07 3321
REit 3,559 231 0.00 0.98 187 3.10 1093
Nlit 3,559 172 0.00 073 1.40 237 8.10
Pi/BVit 3,559 2.36 0.09 1.35 2.00 296 9.95
RE/BVit 3,559 0.13 0.00 0.07 0.12 0.18 047
Nli/BVit 3,559 0.10 0.00 0.05 0.09 0.14 041
Panel C Descriptive Information of Estimated s
Sample Taiwan
N 3,559
Mean 0411317
Quantile
100% Max 0.790189
75% Q3 0.454014
50% Median 0.35933
25% Q1 0.352355
0% Min 0

Note: Py, BVi, REi, and Nlj; represent respectively the fiscal year-end price per share, book value of shareholders’
equity per share, book value of retained earnings per share, and net income per share, for firm i at period t. All
values are defined in original currencies.

We use the change of tax law in Taiwan to test whether retained earnings
takeon a higher coefficient following the integration of dividend taxation.
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After the implementation of integrated system in Taiwan in 1998, the income
tax at corporate level can be deducted from individual income tax and investors’ tax
burden decreases. Table 7 shows the results using equations (1) and (2). Panel A
demonstrates the year-specific regression results, where year 98 is the enforcement
year of the law. Before the implementation (year 97), the coefficient on retained
earnings (coeff. = 0.48, t = 0.48) is much lower than that of contributed capital (coeff.
= 1.10, t = 3.98). The coefficient on retained earnings increases substantially from
0.48 to 2.35 (t = 2.85) in 1998, which is the implementation year of the integrated
system. The coefficient is still higher in 1999 (coeff. = 1.60, t = 1.21) than in 1997,
although not significant and lower than that in 1998. The changes in the coefficient
(i.e., an increase followed by a decrease) corresponds to the adoption of the
integrated income tax system in 1998 and the subsequent 10% charge on
undistributed earnings in 1999.

Panel B further supports the argument. The result is based on the model of
equation (2). We also extend the sample period to be from 1982 to 2001. During the
pre-implementation period (1982-1997), the coefficient on retained earnings is
positive and significant (coeff. = 5.82, t = 17.17). The coefficient on retained earnings
jumps to 10.19 (t = 15.11) in the implementation year, but slightly decreases to 9.28 (t
= 18.64) in the after-implementation period (1999-2001). These results appear to
suggest that share price capitalizes less dividend tax and the valuation coefficient on
retained earnings is higher in the after-implementation period. This implies investors
weigh retained earnings more than before because of the tax benefit brought by the
integrated system. The decrease in the coefficient after the implementation year is also
consistent with the conjecture that although tax capitalization diminishes under
integrated system (and therefore the coefficient on retained earnings increases), the
additional 10% tax on undistributed earnings in 1999 (and afterwards) may work
oppositely and partially cancel the increase.
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Table 7: Regression of Price on (Nominal and Weighted) Contributed Capital,
Retained Earnings, and Net Income for Taiwanese Sample

Panel A Regression by year
Pit = fo + p1iCCit + S2REi + faNlirt &i(1)

Year Bo Pzl B2 Jos] Adj. R2 N
97 0.95 1.10*** 0.48 15.20%** 0.66 319
(0.23) (3.98) (0.48) (11.71)
98 -2.73 0.85%** 2.35%** 14 4T7*** 0.71 297
(-0.73) (3.28) (2.85) (12.24)
99 -21.39%**  1,91*** 1.60 18.31%** 0.55 343

(-351)  (424)  (121)  (9.54)

Panel B Regression by tax regimes
Pit = a0 + aWCCit + @WREi + asWNIit +21(2)
Year ao a a as Adj. R2 N

82-97 2.19 1.88***  582%** 427 031 2,266

98

096)  (11.13) (17.17)  (11.20)
6.39  146*** 1019%%  3.85% 0.60 297
(-149)  (458)  (1511)  (4.26)

99-01 -15.73%F*  1.85%%*  9.28%F* 247 0.46 996

(-554)  (8.33)  (1864)  (3.70)

Note:

1.

2.

T-statistics are in parentheses. *, **, and *** represent significance levels at 10%, 5%, and
1%, respectively.

Pit is the fiscal year-end price per share, CCi: is the end-of-year contributed capital per
share, RE;: is the end-of-year retained earnings per share, and Nl is net income per share
for the period, for firm i at period t.

Wee, = (1-22)- CCie, WRE, = (1 - 22) - REy, and WNI, = (=) - NI,

where r is the cost of capital (set at 12%), R = 1+r, and w is the time series persistence of
residual income.

Year 98 is the enforcement year of the integrated income tax system, and year 99 is the
first year of the additional 10% charge onundistributed retained earnings.

rw

4.3 The Relationship between the Coefficients on Contributed Capital and Retained

Earnings

While the above results appear to correspond to the changes in tax rate,

caution should be exerted in the interpretation of the results. Hanlon et al. (2003)
apply their model in examining the pre- and post-TRA 86 periods. They find a higher
coefficient on retained earnings after TRA 86.
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However, they also find that the coefficients on retained earnings are higher
than those of contributed capital in both periods. We observe the same pattern in
Panel B of Table 7 using the Taiwanese data, although in Panel A we do find that the
coefficients on retained earnings are lower than that of contributed capital in 1997
and 1999. Compared with Harris and Kemsley (1999), Dhaliwal et al. (2003), and
Hanlon et al. (2003), which examine TRA 86, the result in Table 7 is consistent in the
aspect that the coefficient on retained earnings moves in the direction that
corresponds to tax rate changes. However, in the aspect of contributed capital, the
results are mixed and subject to model specifications. Over all, the result in Table 7
supports the argument in Hanlon et al. (2003) that the empirical model based on
Ohlson (1995) should be carefully used when examining such an effect.

5. Conclusion

This paper re-examines the tax capitalization effect by constructing
hypotheses about integrated tax system to further study how dividend tax affects the
weights on contributed capital and retained earnings in firm valuation. The full
dividend capitalization literature started by Harris and Kemsley (1999) takes on the
view that retained earnings are valued less than contributed capital because tax-paying
investors fully capitalize future dividend tax on retained earnings into share prices.
Hanlon et al. (2003) question the findings of this series of studies by demonstrating
how the conclusions made by Harris and Kemsley (1999) can be spuriously induced.
Because of stronger theoretical support, in this paper we use two models from
Hanlon et al. (2003) for empirical test.

This paper extends prior research in several ways. One extension is to test
whether integrated tax systems alleviate tax capitalization. Specifically, we use two tax
regimes with integrated tax systems, Canada and Taiwan, to separately test whether
the coefficients on retained earnings, contributed capital, and net income take on
higher values in integrated tax systems. First, by comparing the U.S. and Canadian
sample firms, we find no evidence supporting the hypothesis that the valuation
coefficients are higher in Canada because the effective dividend tax rate is lower
relative to the U.S. This provide further support for the argument made by Hanlon et
al. (2003) and Dhaliwal et al. (2003). Second, we examine the implementation of
integrated system in Taiwan in 1998. The results are consistent with the findings in
Harris and Kemsley (1999) that the coefficient on retained earnings increases as tax
cuts are induced.
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However, the coefficient on contributed capital and its relationship with the
coefficient on retained earnings are not consistent with the tax effect hypothesis, a
finding similar to Hanlon et al. (2003). Overall, our results provide more support to
the argument that caution should be exerted when applying the residual income
valuation model to study dividend tax capitalization as the coefficients are sensitive to
model specification.

Some limitations by research method may affect the results of this paper. For
example, in this paper we use models derived from Hanlon et al. (2003). This model
implies that under going-concern, all coefficients would be equal to the theoretical
value of one minus future dividend tax rate. Yet in this paper it is often the case that
the coefficients do not take on the theoretical value, probably due to the fact that we
assume a fixed cost of capital (12%) and estimate the residual income persistence by
2-digit SIC code. Future research with better estimation methods may reduce
potential measurement errors so that tax capitalization effect can be captured more
effectively. In addition, as reported in this paper and prior studies, it appears that the
models are more responsive to changes in tax rate, although the mechanism is still
unclear and the relationship among coefficients are subject to different interpretations.
As suggested by Hanlon et al. (2003), it may be more fruitful to adopt event study
designs surrounding tax rate changes. Future research may be able to obtain more
convincing results on tax capitalization using such designs.
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Appendix
Integrated Income Tax System

The Integrated Income Tax System (ITS thereafter) combines corporate and personal
income taxes. There are eight ways to combine the two taxes according to different levels of

combination:

Table A-1: Approaches of Integrated Income Tax System

Level Approach Content

Firm Level Partnership approach Treat stockholders as partners. Earnings are taxed
according to each stockholder’s share and personal tax
rate, no matter earnings are distributed or not. No
corporate income tax.

Dividend-paid deduction |Total or part of distributed dividend can be deducted as
system expense when computing corporate taxable income.
(Corporate income tax is similar to the tax on
undistributed earnings.) Dividends that stockholders get
are taxable personal income.

Dividend-paid credit Certain portion of distributed dividend can be deducted
system from the firm’s tax payable.

Split-rate system Different tax rates for undistributed and distributed
earnings. (Low for distributed earnings, high for
undistributed ones.)

Stockholders Dividend-exemption Dividends that stockholders get are totally or partly tax-
Level system exempt.

Dividend-credit system  |Certain portion of dividends obtained is deductible from
stockholders’ tax payable.

Imputation system Total or part of income tax at corporate level is deductible from
personal income tax at shareholders level. A shareholder should
pay additional tax if his personal tax rate is higher than
the deduction rate, and vise versa.

Both Levels Hybrid system A combination of any of the above methods at corporate
and stockholders level.

Source: Introduction of Integrated Income Tax System, January 1998, Ministry of Finance, Taiwan.

The 1998 tax law change in Taiwan adopted the imputation system. There are some
primary characteristics in the imputation system. One of them is that the amount of
corporate income tax included in dividends (on a pre-tax base) that stockholders obtain is
deductible from his personal income tax payables. For example, assuming investor A owns
100% of a firm. The firm’s earnings for current year is $100,000, which is subject to a 25%
corporate income tax. After paying the tax, the remaining $75,000 is distributed to A as
dividend.
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When calculating As total tax payable, the dividend amount applied is $100,000,
which includes $75,000 cash and a $25,000 tax credit. Assuming the $100,000 pre-tax
dividend is subject to As marginal tax rate, A has to pay an additional amount of $15,000 if
his tax rate is 40%, or he can get a refund of $19,000 if his tax rate is 6% (assuming the
imputation system is adopted).

Marginal Tax Rate 40% 6%
Total dividends (pre-tax) $100,000 $100,000
Total tax payable $40,000 $6,000
Deduct: Corporate tax credit 25,000 25,000
Net tax payable (refundable) 15,000 $(19,000)

The following tables compare the results under the separate and imputation system.
In both the high and low marginal personal tax rate cases (40% and 6%), the imputation
system obviously lessens the stockholder’s tax burden. In the separate system, the 40% rate
stockholder has to pay $55,000 for the $100,000 earnings that his firm earns (and thus he is
subject to an actual tax rate of 55%), while in the integrated system the shareholder’s tax
payable are $40,000 and $6,000 respectively, which is exactly the amount of $100,000 times
the personal income tax rate ($100,000*40% = $40,000; $100,000%*6% = $6,000).

Case 1. Marginal tax rate for the stockholder = 40%

Imputation System Separate System

Firm Level:

Income before income tax $100 $100

Corporate income tax $25 $25
Stockholders Level:

Dividend distributed10 $100 $75

Total tax payable (40%) 40 30

Deduct: Corporate tax credit 25 _

Tax payable (refundable) 15 30

Total tax $40 $55

Case 2: Marginal tax rate for the stockholder = 6%
Imputation System Separate System

Firm Level:

Income before income tax $100 $100

Corporate income tax $25 $25
Stockholders Level:

Dividend distributed $100 $75

Total tax payable (6%) 6 4.5

Deduct: Corporate tax credit 25 _

Tax payable (refundable) (19) 45

Total tax $6 $295

According to the above discussion, we can find that integrated income tax system is
actually a tax cut in nature: it improves fairness in tax and decreases tax liability for
shareholders of different tax rates.

10 Under the old system, the dividend distributed is calculated on an after-tax basis. However, under the
new system, the dividend distributed includes the cash that stockholders get and the tax credit.



