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1. INTRODUCTION

Taxes are a fundamental part of the financial decision making process for both investors
and companies. For risky investments, the tax rate on investment proceeds is often the
only component which is known with certainty beforehand. Therefore, rational economic
agents will mitigate their tax liability wherever possible through efficient tax planning. While
this is well understood, there is a paucity of empirical evidence which is able to establish a
causal link between the personal tax rate on investment proceeds, and the effect this has on
an asset’s returns (Poterba (2001), Graham (2003)). Moreover, recent studies looking at the
effect of personal investment taxes on company investment decisions have found no effects
(Yagan 2015), or seemingly conflicting effects (Moon (2022), Matray (2023)).

In this paper, I study how the tax rate faced by retail investors on the proceeds of
their stock investments affects the equity cost of capital, and the payout and investment de-
cisions of companies. I do this by exploiting a change in legislation in 2013 which allowed
stocks listed on the Alternative Investment Market (AIM), a sub-market of the London Stock
Exchange (LSE) designed for small growing companies, to be held in capital gains and div-
idend tax-exempt Individual Savings Accounts (ISAs) for the first time. Main market LSE
stocks have always been eligible for ISAs, which therefore warrants their potential use as a
control group. Using a difference-in-differences and factor model approach, I exploit the
variation in taxation across both time and assets, and find that a reduction in capital gains
and dividend taxes caused excess stock returns to decrease in-line with their pre-legislation
change effective tax rate of 0.9 percentage points per month. In-line with the "traditional
view" of corporate investment theory, I also find that the payout and investment decisions
of AIM companies are highly responsive to changes in personal taxes, and estimate the fol-
lowing elasticities with respect to one minus the dividend tax rate: dividends (0.5), shares
issued (0.2), debt (2.2), capital (1.8), total pay (0.5), and employees (1.4).

The main novelty of this paper is to provide the first causal evidence that personal



investment taxes jointly affect company decisions and stock returns by exploiting a unique
quasi-natural experiment.! While time series descriptive evidence exists that personal in-
vestment taxes affect stocks returns, my findings provide the first causal evidence to com-
pliment this evidence (Poterba and Summers (1984), Sialm (2009). By using a difference-in-
differences methodology which compares AIM companies to a propensity score matched?
Financial Times Stock Exchange All-Share Index (henceforth FTSE3) control group, [ am able
to identify the tax effect on stock returns, and therefore clearly demonstrate that taxes are
capitalized into stock prices, in-line with the tax capitalization hypothesis of Brennan (1970)
which assumes that stock returns efficiently adjust to reflect the tax burden faced by the
marginal investor. This has been a considerable challenge in other settings due to endo-
geneity issues, since tax changes are often related to macroeconomic factors. By exploiting
an exogenous change in personal tax treatment, which the clientele literature typically lacks,
this paper also relates to studies which explore tax-driven investor behaviour, e.g. Miller and
Modigliani (1961), Michaely et al. (1995), Graham and Kumar (2006), Feenberg and Poterba
(1991), and Babina et al. (2021). Furthermore, while Yagan (2015) studies the real economic
effects of the 2003 US dividend tax cut on privately held companies and finds no significant
effects, my results provide supportive evidence that a decrease in both dividend and capi-
tal gains taxes caused my sample of publicly listed companies to increase both payouts and
investments, in-line with the "traditional view" of corporate behaviour which assumes that
personal taxes affect corporate investment decisions (Harberger (1962), Feldstein (1970),
Poterba and Summers (1983)), as opposed to the "new view" which assumes that payout
and investment decisions are determined solely by the retained earnings of companies (King

(1977), Bradford (1981), Auerbach (1979)).

1Compared to IRAs in the US, ISAs have no withdrawal penalties before retirement, and withdrawals are not
liable for income tax. In 2013, ISAs exempted investors from a 37.5% and 28% dividend and capital gains tax,
and over three million adults in the UK owned a Stocks and Shares ISA (around 6% of the adult population)
with a total market value of approximately £200 billion ($300 billion). I apply £1 = $1.5 in this paper.

2The propensity score covariates used are firm size, age, sector, book-to-market ratio, and market beta.

3The FTSE All-Share Index is the most comprehensive stock index of the main market LSE.



My setting differs from Yagan (2015) (and other related studies) in a number of im-
portant dimensions which can help to explain our differing results. Firstly, in comparison to
the dividend tax changes in the US, the tax cut under consideration in my setting was more
likely viewed as a permanent tax cut since it equalised the tax treatment of AIM stocks with
that of main market stocks. This is especially important as equity prices are forward look-
ing, and since company investment decisions can take many years to pay off, companies
might not pursue new investments if they do not view the tax cut as permanent. Secondly, in
comparison to Yagan (2015)’s sample of privately owned companies, my sample consists of
younger, publicly listed companies, who will be less financially constrained, have less con-
centrated ownership structures, and have a higher propensity to issue new equity to fund
growth, which are all important determinants of company investment decisions (Korinek
and Stiglitz (2009), Chetty and Saez (2010)). Thirdly, if the share of capital gains tax-liable
investors is more than dividend tax-liable investors, or if returns from capital gains are a
lot more than from dividends, then the effects of both a capital gains and dividend tax cut
together will be larger than from just a dividend tax cut, as discussed in Moon (2022).

My first finding is that excess AIM stock returns permanently decreased after the
legislation change, and by a magnitude which the data does not reject as equalling the av-
erage monthly effective tax rate of AIM stocks in the decade before the tax cut, 0.9 percent-
age points. Looking deeper into the heterogeneity within AIM stocks, this result is further
reinforced by showing that AIM stocks with the highest and the lowest effective tax rates
in the decade before the tax cut experienced commensurate falls in their excess stock re-
turns in the decade after. The result holds when using multiple factor model specifications,
and a more powerful difference-in-differences set-up, which ensures that the results are not
being driven by the control group. My results support the theoretical model of Brennan
(1970), and the empirical findings of Poterba and Summers (1984) who study the relation-

ship between dividends and stock price movements during different tax regimes, and find



that "tax changes can affect security returns", and Sialm (2009) who shows that US investors
were compensated for their dividend tax burden between 1912 and 2006. My results compli-
ment these earlier findings which used time-series regressions by providing causal evidence
that taxes influence stock returns, and therefore they address concerns that the correlation
between taxes and stock returns is being driven by endogenous macroeconomic factors.
My second finding is that after the legislation change, dividend paying AIM compa-
nies increased their dividends by 40% compared with their payout level before, an elasticity
with respect to one minus the dividend tax rate of 0.55. This is very close to the elasticity
estimated by Chetty and Saez (2005) and Yagan (2015) for the 2003 US dividend tax cut, and
by Matray (2023) for a 2013 French dividend tax increase. My second finding is therefore in-
line with Chetty and Saez (2005), Desai and Jin (2011), Matray (2023), and Bilicka et al. (2023)
who find that the payout policy of companies is influenced by the tax-based preferences of
their shareholders. My study differs from these related papers in two main ways. Firstly, I ex-
plore the effects of the tax cut on the equity cost of capital, and secondly I study the effects of
a large complete elimination of dividend taxes, not just a reduction. Also, unlike Chetty and
Saez (2005) who study short run effects, I can make comparisons to a group of companies
which did not receive a tax cut during the sample period and therefore provide longer-term
causal evidence, an advantage that their setting does not provide. In contrast to Desai and
Jin (2011), my focus is on retail investors whereas their focus is on institutional investors.
My third finding is that AIM companies also responded to the tax cut by issuing both
more equity and debt. On average, compared to the matched control group, the number of
shares issued and the ratio of debt to pre-reform assets for AIM companies increased by 13%
and 14 percentage points respectively. The new equity issuance was dominated by cash
constrained companies, whereas the debt issuance was more widespread. Both of these
decisions can be explained by the tax cut which resulted in a lower equity cost of capital,

and therefore higher stock prices. These results provide further evidence that the capital



structure decision of companies is affected by the personal taxation level of their investors
(Graham (1999), Lin and Flannery (2013)).

My fourth and final finding is that AIM companies responded to the tax cut with
large increases in their capital stock and labour expenditure, in-line with the "traditional
view" of corporate investment and with the findings of Moon (2022) who finds large effects
from a capital gains tax cut in South Korea. After the tax cut, AIM companies increased their
tangible capital stock (specifically property, plant, and equipment) relative to pre-reform
total assets by 24 percentage points, total pay relative to pre-reform revenue by 8 percent-
age points, and total employees relative to pre-reform revenue by 0.5 percentage points. My
finding of an increase in investment following a cut in personal investment taxes differs from
Yagan (2015) and Bach et al. (2021) given that they find no effect on aggregate investment
following US and French dividend tax reforms, but also from Matray (2023) and Bilicka et al.
(2023) who find that an increase in French and Greek dividend taxes respectively led to an
increase in company investment, which implies a positive dividend tax elasticity. I inves-
tigate which factors are important in explaining the heterogeneity in tax effects, and show
that dividend paying firms increased their capital stock significantly less than non-dividend
paying companies after the tax cut, and that companies which issued the most new eq-
uity and debt invested the most in capital and labour, in-line with the life-cycle model of
Korinek and Stiglitz (2009) who emphasize the importance of maturity in company invest-
ment decisions. I also find a positive relationship between pay increases and the concen-
tration of shareholder ownership, which when taken together with the observed negative
relationship between investment in capital and company payout policies, lends support to
the agency model of Chetty and Saez (2010) which highlights the tensions between man-
agers and shareholders when making payout and investment decisions.

The remainder of this paper is organized as follows. Section 2 outlines the setting

of this study, Section 3 presents the results, and Section 4 concludes.



2. INSTITUTIONAL DETAILS

This section outlines the institutional details of the legislation change which allowed AIM
stocks to be held in ISAs for the first time in 2013. I discuss the AIM stock exchange, the

main LSE, ISAs, and the motivation for the legislation change.

2.1. THE AIM AND THE MAIN LSE

The AIM was launched in 1995 and was designed for smaller growing companies who wanted
to raise equity more quickly and at a lower price than on the main LSE. The AIM markets it-
self as the world’s most successful growth market, and since opening, as of December 2022
3,988 companies have raised over £130 billion ($195 billion) on the AIM. Doukas and Hoque
(2016) find that half of firms who initially list on the AIM could list on the main market, but
choose not to because of the lower initial listing fee and lower subsequent cost of raising
capital. The financial reporting and accounting requirements are also less stringent on the
AIM. While most AIM stocks are small growth companies, there are also many large well
established UK businesses listed on the AIM.*

The FTSE All-Share comprises around 600 companies and is the aggregation of the
FTSE 100 Index, the FTSE 250 Index, and the FTSE Small Cap Index, which are stock indices
formed from stocks listed on the main LSE. In terms of market capitalization and age, there
is a wide overlap of companies listed on the AIM and the FTSE All-Share Index, with the
FTSE All-Share also listing many small and growing companies. I exploit this overlap along
with other commonalities when forming my control group. To limit data issues such as stale
prices and missing observations, [ will focus on the 100 largest companies listed on the AIM

which are the more established and the more frequently traded.

4Under certain conditions, AIM stocks can also be exempt from a 40% inheritance tax. Section A.5 in the
Appendix provides more details.



2.2. PERSONAL INVESTMENT TAXES IN THE UNITED KINGDOM

Between 2010 and 2016, a 28% capital gains tax for stocks was due on any profits made
during the financial year above the capital gains tax allowance which was £10,900 ($16,350).
In the years leading up the legislation change, the capital gains tax rate varied between 40%
(2004 to 2008) and 18% (2008 and 2010). Between 2013 and 2016, dividends were taxed up to
37.5% if the investor earned over £150,000 ($225,000). Between 2010 and 2013 the dividend

tax rate was 42.5%, and between 2004 and 2009 it was 32.5%.°

2.3. AIM STOCKS BECOME ELIGIBLE FOR ISAS

Individual Savings Accounts (ISAs) allow UK residents to save and also invest money in qual-
ifying investments up to a certain limit each financial year without being subject to capital
gains or dividend tax. The Stocks and Shares ISA limit was £11,520 ($17,280) in the 2013-2014
financial year, £15,000 ($22,500) from July 2014 till April 2017 and £20,000 ($30,000) since
then. Similar tax efficient investment accounts exist in other countries, for example France,
Canada, Italy, Russia, South Africa, and the Scandinavian countries. Traditional and Roth
Individual Retirement Accounts (IRAs) in the US also exempt investors from capital gains
and dividend taxes within the IRA, but unlike ISAs, IRAs can face a penalty for withdrawing
funds before retirement.® In 2013, over three million people held a Stocks and Shares ISA
account, which was approximately 6% of the UK adult population. The total value of these
investments was over £200 billion ($300 billion) which dwarfs the total 2013 AIM market
capitalization in 2013, £76 billion ($114 billion).”

On the 3rd of July 2013, the UK treasury announced that as of the 5th of August

2013, stocks listed on the AIM could be held in Stocks and Shares ISAs for the first time.

SFor more information on UK taxes see Section A.5 in the Appendix, https://www.gov.uk/capital-gains-tax,
and https://www.gov.uk/tax-on-dividends.

6Unlike traditional IRAs, ISA contributions are not income tax deductible, and withdrawals in retirement are
not income tax liable. Unlike Roth IRAs, pre-retirement investment earnings withdrawals are not penalised.

“As a comparison, the total market cap of the FTSE All-Share at that time was over £1 trillion ($1.5 trillion).
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Figure 1: This figure plots the average effective tax rate (7,.) of the AIM 100 sample before
and after the tax cutin 2013 alongside 95% confidence intervals, where 7, equals the average
sum of the effective capital gains tax rate (capital gains tax rate multiplied by net returns) and
the effective dividend tax yield (dividend tax rate multiplied by the dividend yield).

The main reason behind the legislation change was an impetus within the UK government
to provide more help to smaller growing domestic companies by giving them access to the
large pool of ISA capital (also referred to as "patient capital") and therefore reduce their
equity cost of capital. The initiative remains to this day a high priority for the UK govern-
ments as they seek to nurture a favourable environment to develop home-grown innovative
companies.® Furthermore, AIM companies and business lobby groups had been calling for
the ISA legislation change for many years. They had argued it would level the playing field
for companies looking to raise capital on both exchanges and would therefore provide AIM
companies with a potential multi-billion pound pool of capital. Figure 1 shows that in the
years before the tax cut came into effect, the average effective personal tax rate of the AIM

100 was equal to 10.7% per year, or 0.9% on a monthly basis, compared to 0% for the main

8For further details on the government’s motivations and justifications, see the following
https:/ /www.gov.uk/government/publications/patient-capital-review.



market FTSE stocks. During this period, the average top rate capital gains and dividend tax
rate was 29.8% and 36.4% respectively, and the average yearly return and dividend yield for
the AIM 100 sample was 32% and 1.1% respectively.?

Regarding anticipation of the announcement, news reports show there was some
general discussion in the years leading up to the official government announcement, but
no reports preceded or predicted the exact date. However, due to the nature of the legisla-
tion change, the main effect on asset demand and asset returns is not likely to have been
realised before AIM stocks were actually allowed to be held in ISAs as the treatment only
affected retail investors and not other financial institutions. Also, the short time between
the announcement and the legislation change meant that investors did not have a long time
to change their behaviour before the change came into effect. Another restriction to the
speed and magnitude of the legislation is that there is an ISA limit each financial year, so if
investors have reached their limit for that financial year and do not wish to liquidate their
current holdings, they have to wait for the next financial year to add AIM stocks to their ISA.
Empirical studies have shown that retail investors exhibit inattention to their portfolios and
are slow, or even reluctant to rebalance (Madrian and Shea (2001), Agnew et al. (2003), and
Sialm et al. (2015))!°. These factors suggest against any large anticipatory effects.

Regarding confounding events, no other events occurred during 2013 which af-
fected only AIM stocks specifically or ISAs. In 2014, for the same reasons that permitted AIM
stocks to be held in ISAs, i.e. to encourage capital flows into smaller growing businesses,
stamp duty tax was abolished on AIM stock purchases on the 28th of April 2014. The tax was
however small, only 0.5%, and was not therefore economically important to the majority of

retail investors who buy and hold for more than a few months (Benartzi and Thaler 1995) .!!

9See Equation 2 for estimation details. Negative returns and non-dividend paying companies were included
in the effective personal tax rate calculations. The sample period also includes the global financial crisis
which negates the hypothesis that this was an uncharacteristically bullish period for equities.
10For a theoretical demonstration see Abel et al. (2007), Huang and Liu (2007), and Abel et al. (2013).
1A main market LSE stock investor would require a one-off premium of 0.503%, or 0.00836% per month com-
pounded over five years, to negate the extra stamp duty tax compared to AIM stocks, a very small percentage



Three additional events happened in the years around the reform, but all of them affected
either all UK investors, or all UK companies, and are therefore not an issue for identifica-
tion when using a difference-in-differences methodology. Firstly, the yearly ISA limit for all
investments increased from £11,520 ($17,280) to £15,000 ($22,500) in July 2014. Secondly,
from 2012 to 2018 the main rate of corporation tax in the UK was gradually reduced from
24% to 19%. Finally, in the years around the tax cut, there were changes to the Annual In-
vestment Allowance, which is a form of tax relief that allows businesses to deduct the full
value of eligible expenditure up to a limit from their profits before tax. The 2013 AIM legisla-
tion change set the effective personal tax rate of AIM stocks from 10.7% per year to 0% when
held in tax efficient investment accounts, and therefore the magnitude of the tax cut pro-
vides an ideal setting to study whether personal taxes affect company investment decisions

and stock returns.

3. EMPIRICAL ANALYSIS

In this section I first describe my data sources and then I discuss my main empirical strategy
where I match AIM stocks to FTSE stocks based on a propensity score matching methodol-
ogy in order to accurately estimate the effects of the tax cut using a difference-in-differences

analysis.

3.1. DATA

The main data sources for this study are Refinitiv Datastream and Bloomberg, from which I
obtain information on company characteristics, prices, trading metrics, balance sheet, and
income statement data for all companies listed on the the AIM 100 and the FTSE All-Share.

Five monthly European factor portfolios (Fama and French 2015) covering the whole sam-

relative to average annual stock returns.
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ple period and a European momentum factor (Carhart 1997) are obtained from Kenneth
French’s website, and a global liquidity factor (Pdstor and Stambaugh 2003) is obtained from
the website of Robert Stambaugh which ends in December 2021. For AIM shareholder data,
I use the FactSet database which collects data mainly from the UK Share Register (UKSR),
as well as the Regulatory News Service (RNS) which contains all the disclosures of institu-
tions who own over 3% of a publicly listed UK company. ETF fund flow and high frequency
tick data is obtained from Refinitiv Eikon and Refinitiv Datascope respectively. Following
Yagan (2015), Moon (2022), and Matray (2023), I scale real investment outcome variables by
revenue, assets, or total capital. To limit the effect of outliers, I winsorize excess returns at
the second and ninety-eighth percent level by time period and group, and real economic

outcome variables across the whole sample at the second and ninety-eighth percent level.

3.2. THE FTSE ALL-SHARE AS A CONTROL GROUP

The ideal control group in this setting would be a similar group of AIM companies which
did not receive the tax cut. However, as the legislation change affected all AIM stocks this is
not possible. The next best option is to create a control group from the main LSE which is as
similar as possible to the AIM sample so that the parallel trends conditions holds. Creating
a control group which is as similar as possible to the treatment group reduces the likelihood
that changes in outcome variables are being driven by confounding factors.

Many AIM companies could list on the main market if they wanted to. Both FTSE
and AIM stocks are LSE constituents, they operate mainly in the UK, and they compete
within the same economic sectors. As a consequence, they will have similar customers and
risk exposures. Furthermore, FTSE stocks have always been allowed to be held in ISAs and
did not experience a change in their tax treatment during the time period studied. A big dif-
ference between AIM and FTSE stocks however is their average size and age, as seen in Table

1. The AIM mostly consists of young, small to medium sized companies, whereas the FTSE
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contains older, small to very large sized companies. Therefore, the average FTSE company
is much older and larger than the average AIM company.

The observation that smaller capitalization stocks systematically earn different re-
turns to larger capitalization stocks was one of the first and most important documented in
the asset pricing literature (Banz 1981). Company payout and investment decisions are also
strongly associated with company size. To address the potential effect that company size,
age, and other important characteristics might have on the pre-trends between AIM and
FTSE companies, I create a control group from the FTSE All-Share index by using a propen-
sity score matching methodology with the following covariates: company size, age, sector,
market-to-book ratio (value), and market beta. These characteristics were chosen as they
are well established drivers of company valuations and behaviour.'?

Table 1 displays the following observable characteristics of the AIM sample, the
FTSE matched sample, and the full FTSE All-Share sample: market capitalization (size), age,
market-to-book ratio (value), market beta'3, Dimson Beta, price to earnings ratio, return on
equity (ROE), and trading volume. Firstly, the last column of Table 1 shows that the AIM and
full FTSE All-Share sample are indeed very different across all characteristics, with the differ-
ence in sample averages for six out of eight characteristics highly statistically different from
zero. This is in stark contrast to the propensity score matched control group in the second
to last column, with the differences in sample averages across all characteristics statistically
insignificant, and therefore on average, the AIM and the matched FTSE sample are statisti-
cally indistinguishable at the 99% confidence level. As a further check, I estimate Dimson
(1979) Betas!* which correct for infrequent trading. While the average beta sizes increased
for both the AIM stocks and the matched FTSE sample (0.72 and 0.77 respectively), the two

samples are still statistically indistinguishable on average.

12The data used for matching are from before the legislation announcement.

13The FTSE 100 is used to calculate the CAPM beta for UK stocks, and since both the stock samples include
many small-cap stocks, the average betas are low on average.

14The estimation used an additional four lagged market excess returns with two years of daily data.
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Table 1

This table displays the sample averages of relevant observable characteristics before the leg-
islation change for the AIM 100 sample, the matched FTSE sample, and the full FTSE All-
Share sample. The absolute difference in sample averages between the AIM sample and
the FTSE samples are also displayed, along with their statistical significance. The observ-
able characteristics are log market capitalization (size), age, market value of equity to book
value of equity (P/B), CAPM beta relative to the FTSE 100, Dimson Beta with 4 lags, price
to earnings ratio, return on equity (ROE), and log volume. Where an exchange listing date
is missing, the incorporation date of the company is used to estimate company age. Sec-
tor codes were used in the matching procedure but sector averages are not displayed due
to a lack of economic meaning. Data is winsorized to limit the effect of outliers on sample
averages. Standard errors are in parentheses below sample averages. Stars denote whether
sample averages are statistically different at the following confidence intervals: *** p < 0.01,
**p<0.05,*p<0.1.

Sample Averages Sample Differences
Characteristic AIM Matched FTSE  Full FTSE AIM/Matched AIM/Full
Log Size 18.86 19.02 20.22 0.17 1.36%**
(0.08) (0.08) (0.06)
Age 11.90 14.29 27.10 2.38 15.20%**
(1.19) (1.21) (1.20)
Value (P/B) 1.37 1.65 1.07 0.28 0.30
(0.17) (0.23) (0.07)
Beta 0.38 0.42 0.68 0.04 0.30%**
(0.04) (0.04) (0.02)
Dimson Beta 0.72 0.77 0.87 0.05 0.15%**
(0.05) (0.04) (0.02)
Price/Earnings 32.02 25.55 25.19 6.47 6.84
(5.02) (4.10) (1.56)
ROE 6.76 7.60 14.32 0.85 7.57%*
(2.44) (2.10) (1.04)
Log Volume 12.20 12.44 12.81 0.23 0.61%**
(0.19) (0.13) (0.07)

13



In summary, the AIM and the propensity score matched FTSE All-Share samples
are very similar across multiple characteristics which have been highlighted in the financial
economics literature as factors which are important determinants of both stock price valu-
ations and company financial decisions. Furthermore, as a precaution and to account for
any possible fundamental differences in the AIM and the matched FTSE sample which may
affect the trends in outcomes, I include the main risk factors and control variables docu-
mented in the asset pricing literature, and present results for the unmatched control group
when analysing stock returns. As in Yagan (2015), Moon (2022), and Matray (2023), the main
identifying assumption underlying the difference-in-differences methodology design is not
the random assignment of companies to list on the AIM and the main market LSE, it is that
the AIM and the matched main market LSE company outcomes would have trended simi-
larly in the absence of the tax cut. I therefore include the dynamic difference-in-differences

coefficient plots for all the main outcome variables in the results section.

3.3. HYPOTHESIS DESIGN

Before presenting the empirical results of this study, I briefly discuss the potential effects of

the tax cut under certain hypotheses.

Hypothesis 1: a cut in personal taxes will reduce the equity cost of capital and therefore the

expected excess return of a stock.

If investor tax clienteles exist (Miller and Modigliani 1961), and stock returns compensate
investors for their tax liability (Brennan 1970), we should observe a permanent decrease in
AIM excess stock returns after the legislation change as investors no longer need to be com-
pensated for their tax liability if they hold stocks in their ISAs. Alternatively, if investors are

always able to offset their tax liabilities (Miller and Scholes 1978), we should not observe any
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change in AIM stock returns.

Hypothesis 2: a cut in personal taxes will increase equity and debt issuance, and increase the

dividend payments and investments of a company.

If company management take the personal taxes of their investors into account when de-
ciding on payout policy, and if personal taxes affect the cost of capital and therefore the
marginal returns on investments (in-line with the "traditional view" of corporate investment
Harberger (1962), Feldstein (1970), Poterba and Summers (1983)) then we should observe an
increase in dividend payments, equity and debt issuance, capital, and labour expenditure
after the tax cut. Alternatively, if dividend and investment decisions are based only on the
retained earnings of companies and taxes have no impact on dividend payments, capital
structure, and investments (in-line with the "new view" King (1977), Bradford (1981), Auer-
bach (1979)), then we shouldn’t observe an increase in equity or debt issuance, dividend

payments, capital stock, or the labour expenditure of AIM companies.

3.4. THE EFFECT OF THE LEGISLATION CHANGE ON STOCK RETURNS

In this section, I examine whether AIM stock returns were affected by the large cut in capital
gains and dividend taxes. As in Sialm (2009), the analysis in this section is based on Bren-
nan (1970). Assume that the equilibrium rate of return for stocks follows the below more

generalized version of Brennan (1970)’s Equation 2.18,

[E(Rl'—Rf) :T,-+ﬁ’iX, (1)

where E(R; — Ry) is the expected equilibrium pre-tax excess rate of return for stock i, 7; = is

the tax premium which provides compensation for capital gains and dividend tax, X con-
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tains a matrix of priced risk factors for which investors require compensation, and 8 mea-
sures the sign and magnitude of the required compensation for each factor for stock i. In
Brennan (1970), X contains only the expected excess market return, but Sialm (2009) ex-
tends this to include the Fama-French-Carhart factors.!® In a world where asset returns are
perfectly explained by Equation 1, the estimated tax premium should equal the effective tax
rate of the marginal investor. If we assume that retail investors are the marginal investor
for AIM stocks, and that they rebalance once a year and anticipate realising their capital
gains without postponing (as in Brennan (1970)), we can estimate the effective tax yield that
they faced before the tax cut and hence the AIM tax premium.'® Even if investors do not
rebalance every year, the capital gains component of the effective tax yield is still priced-in
since returns, and hence the capital gains liability, compound over time which means the
intuition can be applied to any time-horizon.!” Figure 1 displays an estimate of 7; for my
sample of AIM stocks in the pre-legislation change period, with the average annual effective
tax rate equal to 10.7%, or 0.9% on a monthly basis. I estimate the effective tax rate 7; with

the following equation,

T 1 1
f'i = ? Z } Z (TC,tRi,t + Td,tDYvi,tl t) = 107%, (2)
=1 i

15The expected excess market return in Equation 2.18 Brennan (1970) is multiplied by a constant term which
includes capital gains and dividend taxes, and will therefore be absorbed into the estimated risk loading
for the market return. Following the empirical methodology of Sialm (2009), and due to the preferential tax
treatment of UK government bond proceeds, I do not subtract a risk-free rate from the tax premium.

16Benartzi and Thaler (1995) estimate the average retail investor’s investment horizon to be one year, and Bar-
rot et al. (2016) estimate an average portfolio holding period of 310 days, which provides empirical support
for the yearly rebalancing assumption. If the marginal AIM investor rebalanced more (less) frequently than
once a year, the present value of their capital gains tax liability would be relatively higher (lower), and there-
fore the effect on AIM stock prices and returns after the tax cut would be larger (smaller).

17Consider a fixed-period setting with two assets which apart from their capital gains tax treatment are identi-
cal. Assume also that all investors face the same taxes. If the capital gains tax rate on asset 1 is less than the
capital gains tax rate on asset 2, ceteris paribus, investors will value asset 1 more than asset 2, and the price
of asset 1 will be higher. Without any other frictions, the price (and therefore return) disparity between the
two assets must be explained by the capital gains tax differential, otherwise an arbitrage opportunity will
exist, i.e. even if investors do not intend to sell the asset every period, if the price of the asset does not reflect
the expected capital gains tax rate differential, investors will long and short the two assets until their prices
reflect this tax differential.
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where 7. is the capital gains tax rate in year t, R; ; is the annual net stock return of company
iinyeart, 74, the dividend taxrate in year t, and DY; ; the dividend yield of company i in year
t. Negative stock returns and non-dividend paying companies are included in the sample.
The time period used in the estimation is July 2004 to end of June 2013.

Equation 1 therefore provides a simple framework to test the effect of the tax cut,
or equivalently the effect of setting 7; = 0, on AIM stock returns. Consider the following

econometric version of Equation 1 which we can estimate using OLS,

Rij =Ry =i+ Xe+ Liu=713) (Yi + ﬁ'z,,-xt) +€i (3)

where R; ; — R r,¢ is the average realized excess return of asset group i at time t, a; is a con-
stant for asset group i, X; is a matrix of tradeable risk factors, f;,; is a vector of coefficient
estimates for the risk factors for asset group i, 1;>7/13) is an indicator function which equals
1 if the observation is during or after July 2013 (the month of the announcement), y; is the
coefficient estimate of the indicator function for asset group i, 2,; is a vector of coefficient
estimates of the risk factors interacted with the indicator function for asset group i, and €; ;
is an error term. «a; will capture any tax premium before the tax cut, and y; will capture
the effect on stock returns after the tax cut and after controlling for systematic risk. I cal-
culate average returns using three groups of stocks: the AIM 100 sample, the propensity
score matched FTSE sample, and the full FTSE All-Share sample. For priced risk factors, I
test multiple different specifications using factors from the following set: the market return,
size, value, profitability, investment, momentum, and liquidity.18 If taxes are capitalized into
asset prices and Equation 1 is an accurate representation of asset returns, we can make the
following predictions for each of the above equally weighted portfolios: after controlling for

systematic risk, monthly excess AIM stock returns should have a positive and statistically

18See Section 3.1 for more information on the factor portfolios. All missing observations are dropped from the
sample in every analysis.
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significant constant equal to 0.9% before the tax cut (Figure 1 and Equation 2). After the tax
cut and after controlling for systematic risk, the tax premium AIM stocks previously com-
manded to compensate investors for their tax liability should be eliminated, and therefore
we should estimate a negative and statistically significant y equal to -0.9%. The same logic
applies to the spread between AIM and matched FTSE stock returns, as well as the spread
between the AIM and the full FTSE since no tax premium is commanded by FTSE stocks
before or after legislation change.

Table 2 displays the regression results of Equation 3. The top panel uses only the
market return as a risk factor, the middle panel uses the three Fama-French factors, and the
bottom panel uses all factors in the set. We see that the null hypotheses assuming tax capi-
talization are not rejected by the stock return data at the 95% confidence level for all return
specifications (AIM stocks alone, the spread between AIM stocks and their matched FTSE
counterparts, and the spread between AIM stocks and the unmatched FTSE sample). For
the AIM-Matched FTSE return spread in the middle column, the null hypotheses are never
rejected, and the absolute magnitude of the coefficient estimates are very close to 0.9%. The
null hypothesis of y = —0.9% is never rejected for all three samples, and for all three separate
systematic risk specifications. By failing to reject the null hypotheses of tax capitalization
in all specifications, Table 2 provides very strong and clear evidence that taxes are capital-
ized into asset prices and hence affect stock returns. Before the legislation change, excess
AIM stock returns earned a positive and significant return premium of at least 0.9 percent-
age points per month, even after controlling for an extensive list of priced risk factors which
have been shown in the empirical asset pricing literature to capture systematic risk and after
comparing AIM stock returns to the already treated FTSE stocks. After the legislation change,
excess AIM stock returns became at least 0.9 percentage points lower per month than they
were, completely removing the tax premium they once commanded. The regressions have

also permitted factor betas to change after the tax cut, which addresses the possibility that
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Table 2

This table displays the coefficient estimates of @ and y in the return factor model (Equa-
tion 3) for average AIM excess stock returns alone, AIM excess returns minus the propensity
score matched FTSE sample average returns, and the AIM excess returns minus the full FTSE
sample average returns. The top panel uses only the excess market return as arisk factor, the
middle panel uses the Fama & French 3 factors, and the bottom panel uses all risk factors:
market, size, value, profitability, investment, momentum, and liquidity. Newey-West stan-
dard errors are displayed below coefficient estimates in parentheses. The sample period is
between 2004 and 2022. The null hypothesis value of a and y assuming tax capitalization
is stated in each table segment. Stars denote whether coefficient estimates reject their Hy
values at the following confidence intervals: *** p < 0.01, ** p < 0.05, * p <0.1.

Rit =Rpr = a;+ BieXe + 1 (tz7.13)(Vi + B Xt) + &

Panel A: X = Market Factor Hy: a; =09%,y; = —0.9%
i AIM AIM - Matched FTSE AIM - Full FTSE
a; 0.013 0.008 0.005
(0.005) (0.003) (0.003)
Yi -0.014 -0.012 -0.009
(0.005) (0.003) (0.004)
Adj R-squared 0.49 0.07 0.04
Panel B: X = Fama & French 3 Factors Hy: a; =09%,y; = -0.9%
a; 0.011 0.007 0.004*
(0.004) (0.003) (0.003)
Vi -0.013 -0.011 -0.008
(0.004) (0.003) (0.004)
Adj R-squared 0.66 0.11 0.19
Panel C: X = All Factors Hy: a; =09%,y; = —0.9%
a; 0.014* 0.007 0.005
(0.003) (0.003) (0.003)
Vi -0.014 -0.010 -0.008
(0.004) (0.004) (0.004)
Adj R-squared 0.69 0.13 0.22
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changes in asset returns were due to changes in systematic risk exposure.

In order to fully exploit the benefits of this unique difference-in-differences set-up,
I now proceed to investigate the effect on AIM stock returns using the much bigger sample
of individual observations instead of portfolio averages. Doing so will allow to control for
stock, sector, and time fixed effects which might be important in explaining the empirical
results so far, as well additional controls, such as stock level proxies for liquidity and public
information to account for additional mechanisms which might have arisen after the tax

cut. The difference-in-differences specification is:

Ri;—Rfy=a; + a5, + pTreated; x Post; + 7' Controls; ; + €; ¢, 4)

where R; ; — Ry ; is the monthly excess return of stock i in month ¢, Post, is equal to one
from July 2013 on-wards, and controls refers to the inclusion of the factor portfolios (mar-
ket, size, value, investment, profitability, momentum, and liquidity) which were used in the
previous portfolio analysis. To capture liquidity and information effects which might result
from AIM stocks being permitted into ISA’s for the first time, I also include the following ad-
ditional controls for each stock: trading volume, turnover, and the number of professional
analysts making earnings forecasts. I include stock fixed effects to absorb any time invariant
characteristics of individual stocks, a sector and month interaction, and the factor portfo-
lios to ensure that the difference in returns is not being driven by systematic risk sources (a
higher market beta for example). As before, I interact the factor portfolios with a treated,
post, and treated times post dummy which permits time-varying loadings, and I state the
null hypothesis value for the interaction term assuming tax capitalization in the table above
the coefficient estimate.!¥ Column’s (1) and (2) of Table 3 test against a null hypothesis of
p = —0.9% for the whole AIM sample against the matched FTSE sample in the first column,

and the whole AIM sample against the unmatched FTSE sample in the second column. Col-

19Assignment to treatment is fixed and therefore results are for an intention to treat analysis.
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umn’s (3) and (4) dissect the AIM sample by looking at the highest and lowest effective tax
rate quartile’s in the pre-legislation change period separately, and hence test against the null
hypotheses of f = —1.9% and f = —0.03%, the respective average effective tax rates for the
highest and lowest quartiles in the pre-legislation change period. Looking at these subsets
of AIM stocks separately allows us to test whether those stocks with the highest (lowest) ef-
fective tax rate experienced the largest (smallest) reduction in their excess stock returns.2°
In the first column, B = —0.011 implies that after the legislation change and af-
ter controlling for systematic and stock level risk factors, AIM stock returns relative to the
matched FTSE control group were around 1.1 percentage points less per month than they
would have been had they not been allowed to be held in tax efficient ISA accounts, a mag-
nitude which the data does not reject as equalling the effective tax rate in the pre-legislation
change period.?! In column (2) where the control group is the unmatched FTSE sample,
B = —0.009, an amount which exactly equals the effective tax rate in the pre-legislation
change pelriod.22 In column’s (3) and (4) the null hypothesis values for tax capitalization
are also not rejected, and hence the magnitude of the tax cut effect is not statistically signifi-
cant from each individual quartiles’ effective tax rate in the pre-legislation period, a striking
result. This within-AIM heterogeneity strongly reinforces the first main result by showing
that even within the AIM stock sample, stock returns decreased commensurately with their
effective tax rate in the pre-legislation change period. Table A.1 in the Appendix shows that
the results in Table 3 are very similar in magnitude and robust to using different combina-

tions of risk factors (e.g. using only the market factor, and dropping momentum from the

20To calculate the effective tax rate quartiles, I rank AIM stocks based on their average yearly effective tax rate
in the decade before the tax cut.

211 cluster standard errors at the firm level because my sample was selected based on the 100 largest AIM
stocks and therefore not all AIM stocks have been represented. However, the results remain qualitatively
and quantitatively similar when clustering standard errors at the more conservative sector level, and when
double clustering by sector and month. See Abadie et al. (2017) for a discussion of when and at what level
clustering is appropriate.

227 range of other effective tax rate estimates around 0.9% per month would also not be rejected by the data,
which is important if the marginal investor’s holding period was more or less than one year as assumed.
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Table 3

This table displays the treatedxpost coefficient estimates for the monthly difference-in-
differences regressions, Equation 4, which compares monthly AIM stock returns against the
propensity score matched and the unmatched monthly FTSE stock returns, before and after
the legislation change. Fixed Effects refers to the inclusion of company and a month-sector
interaction fixed effect. Controls refers to the inclusion of the five Fama-French factors, mo-
mentum, and liquidity, all interacted with a post and treated dummy variable. Stock level
proxies for public information and liquidity are also included as controls. The sample period
is between 2004 and 2022. Standard errors are in parentheses below coefficient estimates,
and are clustered at the firm level. The null hypothesis value for § assuming tax capitaliza-
tion is stated above the corresponding column. Column (1) uses the matched FTSE sample
as a control group, and column (2) uses the unmatched FTSE control group. Compared to
column (2), column (3) uses only AIM stocks in the highest effective tax rate quartile from
the pre-legislation period, and column (4) uses the lowest quartile. Stars denote whether
coefficient estimates reject their Hy values at the following confidence intervals: *** p < 0.01,
*p<0.05,*p<0.1.

Dependent Variable: Monthly Return

Hy: B =-0.9% Hy: B =—-1.9% Hy: B = —0.03%

(1 (2 3) 4)

Treated x Post -0.011 -0.009 -0.021 -0.002

(0.004) (0.003) (0.007) (0.0006)
Fixed Effects Yes Yes Yes Yes
Clustered SE's Yes Yes Yes Yes
All Controls Yes Yes Yes Yes
Months 210 210 210 210

Observations 23,364 85,975 77,872 77,120
Adj R-squared 0.19 0.28 0.30 0.30
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Figure 2: The left (right) figure plots the coefficient estimates of the annual excess returns
dynamic difference-in-differences (DID) regression along with 95% confidence intervals
displayed vertically using the matched (unmatched) sample as the control group. The base-
line year is 2012, the year before the announcement. Standard errors are clustered at the
firm level. Firm fixed effects and a sector x year interaction are included in the regression.

Figure 2 plots the coefficient estimates of the following dynamic difference-in-differences

for yearly excess AIM stock returns relative to the matched and unmatched FTSE samples:

T
Rit—Rpr=ai+ as, + Z PrTreated; x L(k=1) + €; ¢, (5)
k=to,k#j

where 1 is an indicator function for month t, j is the baseline month before the policy an-
nouncement, and Treated; is a dummy variable which equals one if the stock is an AIM
stock. (B captures the period ¢ specific effect for the treatment group relative to the control
group, with respect to the baseline period before the legislation announcement j. We ob-
serve firstly that the parallel trends condition always holds for the matched control group
in the left-hand side chart, and in the most recent years for the unmatched control group
in the right-hand side chart. Secondly we observe the permanent reduction in excess AIM
stock returns relative to both the matched and unmatched FTSE samples.

The results in Table 2 and Table 3 show that after AIM stocks were permitted to be
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held in tax efficient ISA savings accounts, their average excess stock returns decreased by
amounts equal to their effective tax rates in the pre-legislation period, as predicted by asset
pricing models of tax capitalization. Figure 2 reinforces this by showing that the reduction
in returns was permanent. This is important as it shows very clearly the effect that different
levels of taxation have on the returns of assets. The economic intuition of these results is
that after the tax cut, the equilibrium rate of return decreased for retail investors as their tax
liability was reduced by the previously demanded tax premium. This meant the instanta-
neous stock price was cheaper than its new equilibrium price, and retail investors therefore
bought the stock until the new more expensive price reflected the new permanently reduced
rate of return. For institutional investors, the required rate of return for AIM stocks did not
change after the legislation change, and it is possible that they sold their AIM holdings after
the initial rally in order to profit from their positions. Table A.2 in the Appendix provides
evidence that AIM stock prices relative to their pre-reform (2012) book value increased after
the legislation change, especially for those AIM companies who had the highest effective tax
rates before the legislation change.?® Using shareholder data, Figure A.1 in the Appendix
shows how retail investors and then retail investor focused institutions increased their rel-
ative ownership of AIM companies after the legislation change, mostly at the expense of
stakeholders. Section’s A.2 and A.3 in the Appendix provide further evidence of a positive
price and demand impact from the tax cut by showing an increase in the flows into AIM-
related ETFs, and high-frequency price reactions on the days of the announcement and leg-
islation change.

These findings are in-line with Sialm (2009) who provides both time-series and
cross-sectional evidence over a long time-horizon in the US that personal investment taxes

are capitalized into stock returns by looking at the disparity in the pre-tax stock returns of

Z3The limitation of looking at prices in this natural experiment setting is that while AIM prices clearly became
higher after the legislation change than they were before (see Table A.2), the difference in price (and valua-
tion ratios) between AIM and main market stocks will not have parallel trends in the pre-legislation period,
unlike returns which differed by a constant amount commensurate with the AIM tax premium.
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portfolios sorted by their average dividend yield, and Litzenberger and Ramaswamy (1979)
who find that asset returns compensate investors for their tax burden and also provides em-
pirical evidence for the theoretical tax-CAPM model of Brennan (1970).2* They are also in-
line with Schulz (2016) who highlights the importance of taking into consideration the effect
of taxes and other frictions when addressing perceived asset pricing puzzles.2> These results
contribute to the small body of empirical research which establishes a link between personal
taxes and stock returns, as noted by Graham (2003). The contribution to previous studies is
that I have provided evidence for tax clienteles and stock return compensation in a causal
regression framework which is more robust than a time-series analysis because it addresses

potential endogeneity issues which may bias the effect of taxes on stock returns. 26 27

3.5. DIVIDEND PAYOUT POLICY AND CAPITAL STRUCTURE

In this section I examine the dividend payout policy and the capital structure decisions of
AIM companies after the legislation change. Once AIM stocks could be held in ISAs, retail
investors no longer faced an up to 37.5% income tax upon receipt of dividend payments.

In a related study, Chetty and Saez (2005) investigate the effects of the 2003 US div-
idend tax cut. Compared to their setting, I observe a complete elimination of dividend taxes
when stocks are held in ISAs. Furthermore, unlike Chetty and Saez (2005) who assign their
sample of companies to treatment and control groups under the assumption that their con-
trol group has no reason to change their dividend payments because of higher institutional

ownership, I am able to compare AIM dividend payments to a group of companies which did

24Litzenberger and Ramaswamy (1979) tested a modified version of Brennan (1970)’s after-tax CAPM (assum-
ing no capital gains tax) by examining the relationship between pre-tax returns and dividend payments.
Dai et al. (2008) also find evidence in an event study that tax changes can affect stock demand and returns.

25Gee Binsbergen and Koijen (2016) for a challenge of the tax estimates used in Schulz (2016).

260n the potential effect that the timing of the sample selection might have had on the magnitude of the re-
sults, instead of selecting the AIM 100 stock sample before the legislation change announcement, I selected
the AIM 100 sample one, two, and three years before and after the announcement date to see how this
affected the main results of this section. The results remained quantitatively and qualitatively similar.

27Carletti et al. (2021) look at the behaviour of households and also identify large tax cut effects.
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not experience a tax cut, main-market FTSE stocks, and therefore provide a causal estimate
for the effect of a tax cut on company dividend payments without additional assumptions.
To study the effect of the tax cut on company decisions, I estimate Equation 6 below,
where Financial Decision in this section refers to the following dependent variables: log of
dividends paid (in millions of pounds), a dividend dummy which equals one if the company
paid any dividends in the year and zero otherwise, log of shares issued, and debt relative to
pre-reform (2012) assets. I include the pre-reform (2012) value of the following controls (as
used in Fama and French (2001)), interacted with time dummy variables: company profits,
company size, book-to-market ratio, the company’s total value of assets, and the company’s

total cash holdings.

Financial Decision; ; = a; + a + fTreated; x Post,+ 7y’ Controls; ; + €; ;. (6)

Did the legislation change encourage AIM companies who already made dividend payments
to pay out more of their earnings to their investors? Column’s (1) and (2) of Table 4 show that
there was a positive and statistically significant increase in the amount of dividends paid,
both with and without the controls. The coefficient estimate in column (2) corresponds to
an average 40% increase in the amount of dividends paid after the legislation change, which
implies an elasticity with respect to one minus the dividend tax rate of 0.55, very similar to
the dividend tax elasticity estimated by Chetty and Saez (2005), Yagan (2015), and Matray
(2023).%8 Investors who held their shares in an ISA no longer faced a dividend income tax of
up to 37.5%, and therefore were able to receive dividend payments without this sizeable tax
burden. This sharp increase in dividend payments is consistent with the results of Chetty

and Saez (2005) who found that US companies paid out 20% more dividends after dividend

28] estimate elasticity with respect to one minus the tax rate as €y1-1 = M#?{axme) = % x % for each

tax rate separately. %Ay uses the treated x post coefficient estimate when the dependent variable is logged.
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taxes were reduced from 35% to 15% in the US. The results are also in-line with Desai and
Jin (2011) and Golubov et al. (2020) who showed that companies alter their payout policies
in response to shareholder tax-based preferences, and provides empirical support for the
theoretical model of Allen et al. (2000).

Did the elimination of dividend taxes for ISA investors encourage more AIM com-
panies to start paying out dividends? Column’s (3) and (4) in Table 4 present the coefficient
estimates of the linear probability model and show that there was between a 5.6% to 8.6%
increase respectively in the number of AIM companies paying dividends after the tax cut,
but this increase is only statistically significant in the specification without controls.?? This
result provides evidence that after the tax cut, a higher number of AIM companies started
paying out dividends to their investors, in-line with Chetty and Saez (2005) who found that
the fraction of publicly listed companies paying out dividends increased from 20% to 25%
six quarters after the tax cut.

Share repurchases are an alternative way for companies to pay out cash to their in-
vestors. After AIM stocks became eligible to be held in ISAs, any share repurchases would no
longer be liable for capital gains tax if investors held the stock in an ISA. Six quarters before
the tax cut, there were no share repurchases recorded, but there were six share repurchases
recorded six quarters after. Were the companies who initiated share repurchases the same
as the dividend paying stocks? Out of the six companies who initiated share repurchases
after the legislation change, five of them were already issuing dividend payments. Perez-
Gonzalez (2003) finds evidence that individual shareholders can influence dividend policy,
which suggests that after the tax cut, company management were influenced to increase
their dividend payments to shareholders. In Appendix A.7, I discuss how the tax cut might
affect the efficiency of capital markets and I also provide a back-of-the-envelope evaluation

of the tax cut.

29 Adding controls reduces the sample size and increase the standard error of the estimate.
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Table 4

This table displays the treated x post coefficient estimates for the financial decision’s regres-
sion, Equation 6, which compares yearly log dividend payments, a dividend dummy, the log
of shares issued, and the debt to pre-reform (2012) assets ratio for AIM companies relative
to their matched FTSE sample, before and after the legislation change. Fixed Effects refers
to the inclusion of a company and a month-sector interaction fixed effect. Controls refers
to the inclusion of the pre-reform value (2012) of the following variables interacted with
year fixed effects: company profits, company size, book-to-market ratio, value of assets, and
value of cash holdings. The sample period is between 2005 and 2022. The pre-treated mean
is estimated for AIM stocks in the pre-legislation change period, and the elasticity is esti-
mated for both taxes separately with the treatedxpost coefficient estimate used for %Ay
when the dependent variable is logged. Standard errors are in parentheses below coefficient
estimates, and are clustered at the firm level. Stars denote whether sample averages are sta-
tistically different from zero at the following confidence intervals: *** p < 0.01, * p < 0.05, *
p<0.1.

Dependent Variable

Log Dividends Dividend Dummy  Log Shares Issued Debt

M 2 3) “4) ) (6) (7 (8)

Treated x Post  0.633*** 0.403**  0.086*  0.056  0.202%*  0.133* 0.205%*%* (.137%**
(0.154)  (0.180)  (0.049) (0.059) (0.080)  (0.075) (0.053) (0.056)

Additional Controls No Yes No Yes No Yes No Yes
Pre-Treated Mean 7.90 0.37 11.42 0.09

Impl. Elasticity 1-t4 0386 0.55 0.32 0.21 0.27 0.18 3.24 2.17

Impl. Elasticity 1-1, 1.63 1.04 0.60 0.39 0.52 0.34 6.17 4.12

Observations 1,579 1,226 2,670 1,814 2,479 1,705 2,682 1,820

Adj R-squared 0.69 0.73 0.68 0.63 0.90 0.93 0.54 0.55
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Figure 3: The top left figure plots the coefficient estimates of the log dividends dynamic
difference-in-differences regression along with 95% confidence intervals displayed verti-
cally, the top right figure for dividends weighted by pre-reform (2012) assets, the middle
left figure for debt weighted by pre-reform assets, the middle right figure for cash weighted
by pre-reform assets, the bottom left figure for paid-in equity weighted by pre-reform assets,
and the bottom right figure for the log of shares outstanding. The baseline year is 2012, the
year before the announcement. Standard errors are clustered at the firm level. Firm fixed
effects and a sector x year interaction are included in the regression.
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Did the capital structure decision of AIM companies change after the reduction in
personal taxes, as hypothesized by Miller (1977)? Column’s (5) and (6) in Table 4 present
the difference-in-differences coefficient estimates when the dependent variable is the log of
shares issued. Both coefficients are positive and statistically significant, and the coefficient
estimate of the specification with controls implies that companies increased the amount
of equity in issue by 13%, an elasticity with respect to one minus the dividend and capital
gains tax of 0.18 and 0.34 respectively, in-line with the view that a reduction in their cost of
capital meant that AIM companies could raise capital on more favourable terms. Regarding
the external validity of this result, it is likely that the elasticity of equity issuance to taxes
is higher for publicly listed companies rather than privately owned companies due to their
better access to equity capital markets, and for growing rather than mature companies, as
in the model of Korinek and Stiglitz (2009).

Another decision which might be influenced by higher stock prices is the leverage
ratio of companies. With higher stock prices, companies may have more scope to issue debt
and therefore benefit from the interest rate tax-shield without unsettling their shareholder
base. Column’s (7) and (8) in Table 4 display the difference-in-differences coefficient esti-
mate with the debt to pre-reform assets as the dependent variable. The coefficients are both
positive and statistically significant. In terms of magnitude, the coefficient estimates corre-
spond to a between 21% and 14% average increase in the debt to pre-reform assets for AIM
companies after the legislation change. In-line with Faccio and Xu (2015) who study pooled
tax changes across many countries in a cross-sectional but not difference-in-differences set-
ting, these two results provide evidence that the capital structure decision of companies is
affected by the personal taxation level of their investors, since the reduction of taxes reduces
a companies cost of capital, which makes marginal investments more worthwhile and hence
companies raise additional capital to fund them.

Figure 3 plots the coefficient estimates for log dividends, dividends to pre-reform
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assets, debt relative to pre-reform assets, cash relative to pre-reform assets, paid-in equity
relative to pre-reform asssets, and the log of shares in issue, for the dynamic difference-in-
differences (Equation 5). Paid-in equity (also known as paid-in capital) is calculated as the
sum of shareholders equity and the contributed surplus, and therefore complements the
number of shares outstanding as an equity issuance measure which does not reflect mone-
tary amounts. For all variables, we see that the parallel trends condition holds in the most
recent years before the tax cut. After the reform, we see a clear and sustained increase in
log dividends, log shares outstanding, paid-in equity, cash, and debt post-reform.3® How-
ever, for dividends relative to pre-reform assets, while the coefficient estimates are on aver-
age higher than the reference period, we do not observe a statistically significant increase
post-reform. This suggests that the increase in dividend payments was driven primarily by
companies already paying dividends, and not by an extensive margin effect. While Chetty
and Saez (2005) observed both a large intensive and extensive margin effect, my sample of
AIM companies is generally younger and faster growing, which could explain why more AIM
companies didn't initiate dividend payments, and instead opted to invest, as explored in the
next section.

The elasticity of debt to pre-reform assets in column (8) of Table 4 is also very large
(2.2 and 4.1 for dividend and capital gains taxes respectively), and this large increase can
partly be explained by the relatively low initial debt level of AIM companies in the pre-
legislation change period, which at 0.09 is much lower than 0.21 for the control group (see
Table’s A.3 and A.4 in the Appendix for further summary statistics both pre and post-reform).3!
An interesting question is whether the increase in debt was due to a scale effect, or due to a
relaxation of collateral constraints. In standard collateral constraint models (e.g. Banerjee

and Newman (1993), Fonseca and Van Doornik (2022), and Bau and Matray (2023)), a firm’s

301 discuss the increase in cash in Section 3.8.

31 Additionally, Table’s A.5 and A.6 in the Appendix provide results for unweighted dependent variables. At
0.93 and 1.77, we see the elasticity of logged debt to dividend and capital gains tax respectively is large but
noticeably smaller than the elasticity for the ratio of debt to pre-reform assets.
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debt level is determined by the firm’s equity value and a collateral constraint parameter.
Figure A.4 in the Appendix plots the dynamic difference-in-differences of the contempora-
neous debt to market equity ratio for the AIM sample relative to the control group, relative to
the index period in 2012. We observe no statistically significant increase in the contempora-
neous debt to equity ratio, which suggests that the increase in leverage for AIM companies
was due to a scale effect, i.e. the increase in the equity value (due to the reduction in the cost
of capital) allowed AIM companies to increase their debt levels by a proportional amount,

and not due to a relaxation of their collateral constraint parameter.

3.6. REAL EcoNOMIC EFFECTS: CAPITAL AND LABOUR INVESTMENT

In this section, I examine the capital and labour expenditure of AIM companies after the
legislation change. Section 3.4 showed that the equity cost of capital for AIM companies
decreased after the tax cut, and Section 3.5 showed that AIM companies responded to the
reduction in dividend taxes and their cost of capital by paying out more in dividends and is-
suing more equity and debt. The natural question is whether AIM companies also increased
expenditure on assets and labour after raising additional capital?

To investigate this, I estimate Equation 6 with the following dependent variables:
tangible capital (property, plant, and equipment (PPE)) relative to pre-reform (2012) assets,
capital expenditure relative to pre-reform PPE, total pay relative to pre-reform revenue, and
the total number of employees relative to pre-reform revenue. Table 5 displays the coeffi-
cient estimates and shows a statistically significant increase for all real economic dependent
variables. PPE relative to pre-reform assets increased by 24 percentage points, an elasticity
with respect to one minus the dividend (capital gains) tax rate of 1.81 (3.44), capex relative to
pre-reform PPE increased by 43 percentage points, an elasticity with respect to one minus
the dividend (capital gains) tax rate of 1.12 (2.14), total pay relative to pre-reform revenue

by 8 percentage points, an elasticity with respect to one minus the dividend (capital gains)
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tax rate of 0.51 (0.98), and the total number of employees relative to pre-reform total rev-
enue by 0.5 percentage points, an elasticity with respect to one minus the dividend (capital
gains) tax rate of 1.35 (2.57).3? These elasticities are comparable to those estimated by Moon
(2022) who estimates a capex elasticity with respect to the capital gains tax of 1.99, compared
to 2.14 in column (4) of Table 5.

Figure 4 plots the coefficient estimates for the dynamic difference-in-differences for
the same outcome variables above. We see that the parallel trends condition holds for most
outcome variables, at least in the periods closest to reform date, and that after the reform,
there is a clear and persistent increase in all real economic variables, in-line with the "tradi-
tional view" of corporate decision making which assumes that the investment decisions of
companies is affected by the personal investment tax rate of their investors. After the tax cut,
AIM companies issued both equity and debt due to their lower cost of capital, and using this
capital, they increased their stock of property, plant, and equipment, as well as their capital
expenditure persistently after the reform. They also increased their total pay sizeably, as well
as the total number of employees hired. When looking at average pay per employee instead
of total pay, the effect is positive but only statistically significant at the 90% level, which sug-
gests that firms mostly expanded the size of their workforce, rather than just paying their
existing employees more.3

Did the AIM companies who issued the most equity and debt also invest the most?
When looking at those AIM companies whose equity and debt issuance was above the AIM
median, the treated xpost coefficient estimate for both PPE and total pay is substantially
larger than the sample average. AIM companies who issued the most equity (debt) had a
PPE elasticity with respect to one minus the dividend tax rate of 2.06 (2.99) against the sam-
ple average of 1.88 (column (1) in Table 5). This implies that those companies who invested

the most were the most financially constrained before-hand and the tax cut afforded those

32Table’s A.5 and A.6 in the Appendix show that results are robust to using an unweighted specification.
33Section 3.8 looks at the allocated spending split in further detail.
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Table 5

This table displays the treated x post coefficient estimates for the financial decision’s regres-
sion, Equation 6, which compares capital, or property, plant, and equipment (PPE), capital
expenditure (capex), total pay to all employees and officers, and the total number of employ-
ees. PPE is scaled by total assets in the year prior to the tax cut (2012), capex is scaled by PPE
in the year prior to the tax cut, pay and employees are scaled by total revenue in the year
prior to the tax cut. All specifications include a company and a month-sector interaction
fixed effect. Controls refers to the inclusion of the pre-reform (2012) value of the following
variables interacted with year fixed effects: company profits, company size, book-to-market
ratio, value of assets, and value of cash holdings. The sample period is between 2005 and
2022. The pre-treated mean is estimated for AIM stocks in the pre-legislation change pe-
riod, and the elasticity is estimated for both taxes separately with the treated xpost coeffi-
cient estimate used for %Ay when the dependent variable is logged. Standard errors are in
parentheses below coefficient estimates, and are clustered at the firm level. Stars denote
whether sample averages are statistically different from zero at the following confidence in-
tervals: ***p <0.01, * p<0.05,*p<0.1.

Dependent Variable

PPE Capex Pay Employees

(1) (2) (3) (4) (5) (6) (7) (3)
Treated x Post ~ 0.251%%% (0.242%%% 1025%%*% (433*%% 00295%%* 0078 0.007*** 0.005%**
(0.068)  (0.072)  (0.361) (0.218) (0.070) (0.057) (0.001) (0.001)

Additional Controls No Yes No Yes No Yes No Yes
Pre-Treated Mean 0.18 0.52 0.21 0.01
Impl. Elasticity 1 —t;  1.88 1.81 2.66 1.12 1.95 0.51 1.89 1.35
Impl. Elasticity 1-1, 357 3.44 5.06 2.14 3.70 0.98 3.60 2.57
Observations 2,645 1,796 2,593 1,756 2,361 1,676 2,349 1,666

Adj R-squared 0.67 0.73 0.48 0.53 0.77 0.80 0.69 0.74
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Figure 4: The top left figure plots the coefficient estimates of the dynamic difference-in-
differences regression with Property, Plant, and Equipment (PPE) weighted by pre-reform
(2012) assets as the dependent variable, along with 95% confidence intervals displayed ver-
tically, the top right figure for capital expenditure (capex) weighted by pre-reform PPE, the
bottom left figure for total pay weighted by pre-reform revenue, and the bottom right figure
for the number of employees weighted by pre-reform revenue. The baseline year is 2012, the
year before the announcement. Standard errors are clustered at the firm level. Firm fixed
effects and a sector x year interaction are included in the regression.
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companies with the opportunity to raise capital at a lower cost, hence making the new in-

vestments more worthwhile.

3.7. ACROSS-FIRM ANALYSIS AND RELATION TO OTHER STUDIES

In this section, I look into the heterogeneity across the AIM sample depending on their cash
constraints, ownership concentration, and dividend policy. I then discuss my findings in
relation to other studies in the literature, and the external validity of my results.

The top panel of Table 6 displays the coefficient estimates of a three-way difference-
in-differences regression with a cash rich dummy variable, interacted with the treated x post
dummy variables. Cash rich takes the value of one if the company’s pre-legislation change
profit margin is above the sample median, since the more profits the company generates,
the more capital available for the company to reinvest or pay dividends to investors (all else
being equal). The middle panel of Table 6 displays the coefficient estimates of a three-way
difference-in-differences regression with a concentrated ownership dummy variable, inter-
acted with the treated x post dummy variables. Concentrated ownership takes a value of one
if the stakeholder ownership of the company is above the sample median, the idea being
that the more of the equity the stakeholders own, the more influence they will have over the
company’s decision making process. The bottom panel of Table 6 displays the coefficient es-
timates of a three-way difference-in-differences regression with a dividend paying dummy
variable, interacted with the treated xpost dummy variables. The dividend paying dummy
takes a value of one if the company paid out dividends anytime after the reform.

Three interesting results arise from this exercise. Firstly, in the top panel, we see
that the most cash rich AIM companies were not the companies issuing the most equity
after the tax cut, which is intuitive since these companies already have relatively more cap-
ital available to invest in new projects or to pay dividends. On the other hand, it reinforces

the evidence for the "traditional view" of corporate decision making because the result im-
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Table 6

This table displays the treated xpost, and the treated xpostxfirm characteristic coefficient
estimates, from a three-way difference-in-differences regression where firm characteristic
equals either a cash rich dummy, a concentrated ownership dummy, or a dividend paying
dummy. The yearly dependent variable in column (1) is the log of dividends paid, column
(2) the log of shares in issuance, column (3) debt relative to pre-reform assets, column (4)
PPE relative to pre-reform assets, column (5) pay relative to pre-reform revenue, and col-
umn (6) employees relative to pre-reform revenue. All specifications include a company
and a month-sector interaction fixed effect. The sample period is between 2005 and 2022.
Standard errors are in parentheses below coefficient estimates, and are clustered at the firm
level. Stars denote whether coefficient estimates are statistically different from zero at the
following confidence intervals: *** p <0.01, * p < 0.05, * p < 0.1.

Dependent Variable
Log Dividends Log Shares Debt PPE Pay Employees
Panel A (D ) 3) “ 6)) (6)
Treated x Post 0.478* 0.385%** 0.151* 0.208* 0.307%**  0.006***
(0.260) (0.117) (0.079) (0.117) (0.079) (0.002)
Treated x Post x 0.106 -0.361%* 0.104 0.052 -0.041 0.000
Cash Rich (0.319) (0.175) (0.110) (0.130) (0.139) (0.002)
Observations 1,579 2,425 2,627 2,590 2,361 2,349
Adj R-squared 0.70 0.91 0.54 0.68 0.77 0.69
Panel B (D ) 3) 4 (6)) (6)
Treated x Post 0.518** 0.174%* 0.167** 0.238** 0.166** 0.004**
(0.230) (0.105) (0.077) (0.119) (0.072) (0.001)
Treated x Post x 0.986* -0.438 -0.187 -0.389 0.335%** 0.005*
Concetrated Ownership (0.511) (0.467) (0.189) (0.282) (0.095) (0.002)
Observations 1,234 1,983 2,149 2,118 1,884 1,863
Adj R-squared 0.70 0.91 0.54 0.69 0.80 0.73
Panel C (D 2) 3) 4 5) (6)
Treated x Post - 0.356** 0.272%** 0.461%*** 0.401***  0.010%**

(0.159) (0.081) (0.110) (0.087) (0.002)

Treated x Post x - -0.225 -0.095 -0.263** -0.136 -0.004
Dividend Paying (0.189) (0.096) (0.120) (0.107) (0.003)
Observations - 2,479 2,682 2,645 2,361 2,349

Adj R-squared - 0.90 0.54 0.67 0.77 0.69




plies it was cash constrained AIM companies who were issuing equity given the reduction
in their cost of capital. Secondly, in the middle panel, we see that the AIM companies with
the highest stakeholder ownership percentage were those that increased their total pay the
most. Given the increase in total pay mostly came from the number of employees hired, it
suggests that company directors and founders hired more staff to potentially reduce their
workload, expand into new areas, or to bring in-house some previously out-sourced jobs.
Finally, in the bottom panel we see that the majority of the increase in PPE came from those
AIM companies who were not paying out dividends, which suggests that the magnitude of
the effect for a cut in personal investment taxes on company investment decisions will vary
depending on whether the company is a dividend paying firm or not. From an account-
ing perspective, this is intuitive as it implies dividend paying AIM companies have relatively
less money left over to invest in their capital expenditure after they have exhausted some
of their available capital on payouts, especially since it was the AIM companies who were
already paying out dividends who further increased their payouts after the tax cut (Figure
3). This result is in-line with company life-cycle models such as Korinek and Stiglitz (2009)
which argue that younger, faster growing companies, who typically do not pay dividends,
are more likely to respond to personal tax cuts than more mature firms who base their in-
vestment decisions more off retained earnings rather than the cost of issuing new capital.
Moreover, while not explicitly modelled within the agency framework of Chetty and Saez
(2010), the results in the second and third panels lend support to the frictions in Chetty and
Saez (2010) which derive from a difference in incentives due to the non-perfectly aligned
payoff’s between managers and shareholders.

Why have some studies found no evidence, or even a positive elasticity, for the ef-
fect of personal investment taxes on company investment decisions? Firstly, an important
difference between my setting and other similar studies is that investors and companies

were more likely to view the AIM tax cut as permanent since it equalised a large initial dif-
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ference in the tax treat of UK listed companies, whereas the dividend tax cuts in the US,
France, and Greece were more prone to future reversals due to political and business cy-
cles. If investors do not view a tax cut as permanent, then the change in the tax rate will
not be fully capitalized into asset prices, and therefore the cost of capital faced by compa-
nies will not change as much. Furthermore, companies will not pursue investments which
take long periods to pay off given the uncertainty around the future tax levels. Secondly,
my sample consists of younger, publicly listed companies, who will be less financially con-
strained than privately held firms due to their better access to capital markets, and have
less concentrated ownership structures which could create frictions as in Chetty and Saez
(2010). Publicly listed companies might also be more financially sophisticated and there-
fore able to take advantage of the opportunities afforded to them by tax cuts (Bach et al.
2021). Furthermore, my sample consists of growing companies who could be more likely
to begin new investments following a change in tax rates than more mature companies as
in Korinek and Stiglitz (2009). Finally, in my setting I observe a reduction in both dividend
and capital gains taxes, and it possible that investors respond more to capital gains taxes
than dividend taxes if the share of capital gains tax exempt investors is less than the share
of dividend tax exempt investors, or if capital gains make up a much higher component of
total returns than dividend payments. This is supported by the evidence provided by Moon
(2022) who observes an increase in investments following a cut in capital gains tax in South
Korea. Relatedly, Goodman et al. (2023) find that limiting interest rate deductions from tax-
able profit calculations has no economically significant impact on company investments,
which when taken together with the other evidence in this section, reinforces the message
that various tax changes which all directly affect the cost of capital, can have differential ef-
fects on company financial and investment decisions depending on the specific setting and

the frictions at play.
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3.8. FOLLOWING THE MONEY

In this section I compare the amount of newly issued capital to the expenditure of AIM com-
panies after the tax cut. Specifically, I compare the post-reform amount of paid-in equity
and debt of AIM companies to their post-reform spending on dividends, buybacks, PPE,
employee pay, and cash holdings. I scale all variables by their pre-reform (2012) value of
total assets so that all variables have the same unit of measurement.

Table 7 displays the coefficient estimates of the difference-in-differences regression
for the "Money In" group of variables, and the "Money Out/Held" group separately, and the
bottom row of the table aggregates the coefficient estimates within each group. On average,
AIM companies raised 0.653 pence per pound of pre-reform total assets after the tax cut,
and spent/held 0.604 pence per pound of pre-reform total assets after the tax cut. These
amounts are close in magnitude, and from these numbers we can infer that on average AIM
companies raised 69% of their new capital through additional equity, and 31% through new
debt. We can also infer that on average, AIM companies spent 1.3% of their new capital on
dividends, close to 0% on share buybacks, 37% on PPE, 20% on pay, and held 30% as cash.

The pass-through of newly issued equity and debt (money in) to PPE and pay is
57%, which is substantially higher than the equivalent pass-through of the "retained earning
shock" estimated by Matray (2023) of 38%, but much closer to the 60-70% pass-through es-
timate of Rauh (2006) who studies the change in capital expenditure in response to changes
mandatory pension contributions. Furthermore, Bilicka et al. (2023) find that on average
46% of reallocated dividend funds went on capital investment, which is broadly in-line with
the 37% pass-through I estimate for PPE expenditure, but their pass-through to cash esti-
mate of 6% is much lower than the 30% I estimate for AIM companies.

A potential explanation for the large increase in cash for AIM companies is that the
lower cost of capital substantially increased the number of positive net present value invest-

ment opportunities available to them, which increased the value of having cash available
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Table 7

This table displays the treated xpost coefficient estimates for two groups of variables de-
noted as "Money In" and "Money Out/Held". The "Money In" category includes paid-in
equity and debt, and the "Money Out/Held" category includes dividends, buybacks, PPE,
pay, and cash. All variables are scaled by total assets in the pre-reform period (2012), and
all specifications include a company and month-sector interaction fixed effect. Standard
errors are in parentheses below coefficient estimates, and are clustered at the firm level.
Stars denote whether coefficient estimates are statistically different from zero at the follow-
ing confidence intervals: *** p < 0.01, * p <0.05, * p<0.1.

Dependent Variable
Money In Money Out / Held
Pald'—In Debt Dividends Buybacks PPE Pay Cash
Equity
(M (2) 3) 4 &) (6) (7
Treated x Post 0.448***  (.205%** 0.009 0.000 0.251***  (0.135%**  (.209***
0.117) (0.053) (0.008) (0.001) (0.068) (0.041) (0.052)
Pre-Treated Mean 0.36 0.09 0.01 0.00 0.18 0.09 0.11
Impl. Elasticity 1 — 1, 1.69 3.24 1.07 0.00 1.88 2.01 2.62
Impl. Elasticity 1 — 1,4 3.22 6.17 2.03 0.00 3.56 3.82 4.98
Observations 2,553 2,682 2,670 2,623 2,645 2,437 2,421
Adj R-squared 0.72 0.54 0.67 0.33 0.67 0.78 0.69
> Treated x Post 0.653 0.604

41



within the company so that they could more readily take advantage of any new profitable in-
vestment opportunities. An additional explanation is that the increased cash amount could
serve as a buffer to help manage their larger debts in times of financial distress or interest

rate shocks.

4. CONCLUSION

Prior to a legislation change in August 2013, AIM stocks were not permitted to be held in
tax efficient Individual Savings Accounts (ISAs) which exempt retail investors from dividend
and capital gains tax. I exploited variation across both time and assets in order to study
the effect that this large tax cut had on the returns of AIM stocks, their capital structure,
and their payout and investment decisions. I found evidence that asset prices compensate
investors for their tax burden, consistent with the theory of Brennan (1970), and therefore
with the empirical evidence of Poterba and Summers (1984) and Sialm (2009). My analysis
also uncovered the existence of tax clienteles who respond to different tax rates, consistent
with the ideas of Miller and Modigliani (1961).

After the legislation change, I showed that monthly AIM excess stock returns de-
creased in-line with their effective tax rate in the pre-legislation change period. Further-
more, AIM stocks with the highest and lowest effective tax rates in the pre-legislation period
experienced commensurate decreases in their excess stock returns after the tax cut. This
result was robust to using a factor model approach and a difference-in-differences specifi-
cation, which ensures that the results do not hinge on the choice of control group.

I also showed that AIM companies responded to the tax rate faced by their retail in-
vestors by issuing more equity and debt, increasing their dividend payments, and increasing
their capital stock and labour expenditure, in-line with the "traditional view" of corporate

investment (Harberger (1962), Feldstein (1970), Poterba and Summers (1983)). My results
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highlighted the importance of the specific type of tax cut under consideration, as well com-

pany characteristics such as maturity, financial constraints, and ownership concentration.

A. APPENDIX

A.1. HOw DID THE OWNERSHIP STRUCTURE OF AIM STOCKS CHANGE?

Recent literature such as Koijen and Yogo (2019), and Koijen et al. (2021) explores the het-
erogeneity in investor types across different stocks, and the resulting implications on the
stock price dynamics. By using the same shareholdings data as these studies, I can investi-
gate how the shareholder composition of AIM stocks changed after the legislation change.
This is a particularly useful exercise in this study as the tax cut only directly affected retail
and not institutional investors.

FactSet records shareholder ownership and designates each shareholder into an in-
vestor group. For UK listed stocks, the main source of this data is the UK shareholder register
(UKSR). FactSet only records information on the UKSR if the investor has assets under man-
agement (AUM) over £20 million and if the investor is not registered offshore. Additionally,
FactSet also collects data from the Regulatory News Service (RNS), and it calculates the sum
of funds held across its database to fill in any gaps if they exist. Figure A.1 displays the own-
ership share of AIM stocks before and after the legislation change at a quarterly horizon.
I group investors into short horizon investors, long horizon investors, stakeholders, retail
focused institutions, and residual ownership investors.3* The residual ownership therefore
includes retail investors, institutions with less than £20 million under management, and in-

stitutions registered offshore. Koijen and Yogo (2019), who use US data which has a lower

34Short horizon investors includes hedge funds, bank investment divisions, brokers, fund of hedge funds,
market makers, real estate hedge funds, stock borrowers, and venture capitalists. Long horizon investors
includes pension funds, insurance companies, endowments, sovereign wealth funds, and research firms.
Stakeholders includes mostly the founders and early investors of a company. Retail focused institutions
includes mutual funds, family offices, investment advisors, private banking, and fund of funds.
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Figure A.1: This figure displays the ownership share of the AIM stock sample broken down
into short horizon institutions, long horizon institutions, stakeholders, retail focused insti-
tutions, and the residual ownership share which includes retail investors.

recording threshold of $10 million AUM, refer to the residual group as the household sector.

Two main observations can be made from Figure A.1. Firstly, in the quarter imme-
diately after the tax cut, the residual ownership of AIM stocks, which is likely to comprise
mostly of retail investors, increased by 6.62 percentage points. The equivalent reduction in
ownership came mostly from stakeholders (includes founders and early investors) who re-
duced their ownership by 5.21 percentage points. This suggests that in the first quarter after
the tax cut, retail investors bought up AIM stocks, and stakeholders (founders and early in-
vestors) sold them. This is consistent with the idea of tax clienteles and investors responding
to tax incentives.

The second observation is that after the initial quarter, retail focused institutions
substantially increased their ownership of AIM stocks. Comparing the ownership before

and after the legislation change, retail focused institutions increased their ownership by 7.23
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percentage points.3® Interestingly, this increase in ownership came at the expense of the
residual ownership which decreased by 7.75 percentage points over the sample. One possi-
ble explanation for this is that retail investors moved their stock ownership into the control

of investment managers, or institutions which specialise in ISA account management.3®

A.2. ETF FunD FLows

While there is no ETF which exclusively invests in AIM stocks, the iShares MSCI UK Small
Cap UCITS ETF is one of, if not the most popular ETF in which investors are able to get
exposure to small-cap UK equities.>” The ETF invests primarily in UK stocks across both
the main market LSE and the AIM. Using data from the Global Funds Database at Refinitiv
Eikon, Figure A.2 plots the following statistics: fund flows into the iShares MSCI UK Small
Cap UCITS, the total value of the ETE the number of AIM companies included in the ETF
(out of approximately 200 companies in total), and finally the relative value of all AIM hold-
ings in the ETE The figures show that compared to before the legislation change, there was
an increase in fund flows into the ETE a permanent increase in the ETF value, an increase
in the number of AIM companies included in the ETE and an initial increase in the value of

AIM holdings in the ETE followed by an eventual decrease.

A.3. HIGH FREQUENCY PRICE REACTIONS ON ANNOUNCEMENT AND

LEGISLATION CHANGE DAY

This section plots the five minute interval high frequency price data for the FTSE AIM All-
Share Index on both the announcement day, and the legislation change day. In Figure A.3 we

see that the AIM index jumped up both on the announcement and on the legislation change

35The FactSet data sample begins in the first quarter of 2011 and ends in the last quarter of 2016.

361t is noteworthy that the ownership of short and long term investors did not substantially change after the
tax cut.

370n the performance of pooled investments, Sialm and Zhang (2020) find that the performance of US mutual
funds is related to their tax burdens.
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Figure A.2: The top left figure plots fund flows in millions of pounds sterling, the top right
figure plots the total value of the ETE the bottom left figure plots the number of AIM com-
panies included in the ETE and the bottom right figure plots the total value of AIM stock
holding included in the ETE

day, which supports the hypothesis that the instantaneous stock price was cheaper after the
tax cut, and therefore investors bought AIM stock until their price reflected their new lower

required rate of return.
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Table A.1

This table displays the treatedxpost coefficient estimates for the monthly difference-in-
differences regressions, Equation 4, using various specifications which all include a com-
pany and a month-sector interaction fixed effect. In Panel A, all controls refers to the inclu-
sion of the five Fama-French factors, momentum, and liquidity, all interacted with a post
and treated dummy variable. Stock level proxies for public information and liquidity are
also included as controls. In Panel B, all controls except the momentum factor are included,
and in Panel C only the market factor is included. Standard errors are in parentheses below
coefficient estimates, and are double-clustered at the firm and month level in comparison
to the main text table which was clustered at the firm level. The null hypothesis value for
assuming tax capitalization is stated above the corresponding column. Column (1) uses the
matched FTSE sample as a control group, and column (2) uses the unmatched FTSE control
group. Compared to column (2), column (3) uses only AIM stocks in the highest effective tax
rate quartile from the pre-legislation period and column (4) uses the lowest quartile. Stars
denote whether coefficient estimates reject their Hy values at the following confidence in-
tervals: ***p <0.01, * p<0.05,*p<0.1.

Dependent Variable: Monthly Return

Hy: = —-0.9% Hy:f =—-1.9% Hy: B = —0.03%
Panel A: All Controls (1) 2) 3) 4)
Treated x Post -0.011 -0.009 -0.021 -0.002
(0.004) (0.004) (0.008) (0.007)
Observations 23,364 85,975 77,872 77,120
Adj R-squared 0.19 0.28 0.30 0.30
Panel B: All ex. Momentum (1) ) 3) (4)
Treated x Post -0.014 -0.010 -0.020 -0.005
(0.004) (0.004) (0.008) (0.008)
Observations 23,364 85,975 77,872 77,120
Adj R-squared 0.19 0.28 0.30 0.30
Panel C: Market Factor Only (1) 2) 3) 4
Treated x Post -0.015%* -0.009 -0.018 -0.001
(0.003) (0.004) (0.006) (0.007)
Observations 32,649 131,309 119,988 118,919
Adj R-squared 0.18 0.28 0.30 0.31
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Table A.2

This table displays the treated xpost coefficient estimates for the difference-in-differences
regression for treated AIM companies against the matched FTSE control group, before and
after the legislation change, using the following dependent variables: yearly total market
capitalization price to pre-reform (2012) book values, monthly log turnover, log volume,
and log number of analysts following a company. Fixed Effects refers to the inclusion of
company, year (or month), sector, and a year (or month) xsector interaction fixed effect.
The sample begins in 2007 and ends in 2018. Standard errors are in parentheses below coef-
ficient estimates, and are clustered at the firm level. Column (1) is the market to pre-reform
book value for the full AIM sample, column (2) is for the AIM companies with the highest
pre-reform effective tax rates, column (3) for AIM companies with the lowest pre-reform ef-
fective tax rate. Column (4) looks at log turnover, column (5) log volume, and column (6) the
log of the number of analysts following a company. Stars denote whether sample averages
are statistically different at the following confidence intervals: *** p < 0.01, * p < 0.05, * p <
0.1.

Dependent Variable
Market to Book Price Log Turnover Log Volume Log Analysts
(1) 2 3) “) ) (6)
Treated x Post 2.405%**  4.065***  -0.275 0.637%** 0.594%** 0.433%**
(0.715) (1.399) (0.563) (0.230) (0.138) (0.098)
Observations 2,774 1,803 1,732 29,328 32,746 28,821
Adj R-squared 0.65 0.64 0.59 0.52 0.67 0.61
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Figure A.3: The left panel plots the intra-day price of the FTSE AIM All-Share Index after the
announcement, and the right panel plots the intra-day price on the day of the legislation
change.
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A.4. ADDITIONAL TABLES AND FIGURES
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Figure A.4: This figure plots the coefficient estimates of the debt relative to contemporane-
ous equity dynamic difference-in-differences regression. The baseline year is 2012, the year
before the announcement. Standard errors are clustered at the firm level. Firm fixed effects
and a sector x year interaction are included in the regression.
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This table displays summary statistics for the variables used as dependent variables in
the analysis from Section 3.5 onwards. The summary statistics are estimated using pre-
legislation change data. The top panel contains statistics for the treated AIM companies,
and the bottom panel for the matched FTSE control group. The statistics displayed are the
10th percentile, median, 90th percentile, mean, and standard deviation. Pre-reform refers

to the year before the tax cut, 2012.

Table A.3

Pre Tax Cut
Variable 10th Per. Median 90th Per. Mean Sta. Dev.
Log Dividends| 6.21 7.97 9.43 7.90 1.29
Dividend Dummy 0 0 1 0.37 0.48
Dividends / Pre-Reform Assets 0 0 0.03 0.01 0.03
Buybacks / Pre-Reform Assets 0 0 0 0 0.01
Log Shares Outstanding| 9.62 11.49 1294 1142 1.18
3 Paid-in Equity / Pre-Reform Assets| 0.02 0.16 0.79 0.36 0.65
i Debt / Pre-Reform Assets 0 0.01 0.27 0.09 0.16
= PPE / Pre-Reform Assets| 0 0.05 051 0.8 031
CAPEX / Pre-Reform PPE 0 0.13 0.74 0.52 1.86
Pay / Pre-Reform Revenue| 0.02 0.11 0.36 0.21 0.37
Pay / Pre-Reform Assets 0 0.05 0.24 0.09 0.10
Employees / Pre-Reform Revenue 0 0 0.01 0.01 0.01
Cash / Pre-Reform Assets 0 0.07 0.26 0.11 0.12
Log Dividends| 7.50 8.93 10.15  8.86 1.09
Dividend Dummy 0 1 1 0.68 0.47
Dividends / Pre-Reform Assets 0 0.01 0.06 0.02 0.04
Buybacks / Pre-Reform Assets 0 0 0.01 0 0.01
Log Shares Outstanding| 10.41 11.78 13.16 11.82 1.09
3 Paid-in Equity / Pre-Reform Assets| 0.02 0.14 0.58 0.30 0.52
% Debt / Pre-Reform Assets 0 0.13 0.51 0.21 0.27
© PPE / Pre-Reform Assets| 0.01 0.10 0.62 0.25 0.33
CAPEX / Pre-Reform PPE[ 0.05 0.19 0.64 0.49 1.73
Pay / Pre-Reform Revenue| 0.05 0.21 0.50 0.28 0.32
Pay / Pre-Reform Assets| 0.01 0.19 0.51 0.24 0.23
Employees / Pre-Reform Revenue 0 0.01 0.01 0.01 0.01
Cash / Pre-Reform Assets 0 0.06 0.51 0.23 0.49
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This table displays summary statistics for the variables used as dependent variables in
the analysis from Section 3.5 onwards. The summary statistics are estimated using post-
legislation change data. The top panel contains statistics for the treated AIM companies,
and the bottom panel for the matched FTSE control group. The statistics displayed are the
10th percentile, median, 90th percentile, mean, and standard deviation. Pre-reform refers

to the year before the tax cut, 2012.

Treated

Control

Table A.4

Post Tax Cut

Variable 10th Per. Median 90th Per. Mean Sta. Dev.
Log Dividends| 7.54 9.02 10.28  8.94 1.08
Dividend Dummy 0 0 1 0.46 0.50
Dividends / Pre-Reform Assets 0 0 0.14 0.04 0.07
Buybacks / Pre-Reform Assets 0 0 0.01 0 0.01
Log Shares Outstanding| 10.38 12.04 13.73 1199 1.22
Paid-in Equity / Pre-Reform Assets| 0.05 0.50 3.35 1.10 1.50
Debt / Pre-Reform Assets 0 0.15 1.26 0.38 0.54
PPE / Pre-Reform Assets| 0.01 0.25 1.61 0.54 0.66
CAPEX / Pre-Reform PPE[ (.03 0.29 3.39 1.72 4.8
Pay / Pre-Reform Revenue| 0.09 0.44 1.77 0.69 0.75
Pay / Pre-Reform Assets| 0.02 0.21 0.85 0.32 0.35
Employees / Pre-Reform Revenue 0 0.01 0.04 0.01 0.01
Cash / Pre-Reform Assets| 0.02 0.16 0.81 0.34 0.51
Log Dividends| 8.06 9.46 10.63  9.37 1.09
Dividends Dummy 0 1 1 0.74 0.44
Dividend / Pre-Reform Assets 0 0.02 0.12 0.05 0.07
Buybacks / Pre-Reform Assets 0 0 0.02 0.01 0.01
Log Shares Outstanding| 10.73 11.93 13.35  12.04 1.05
Paid-in Equity / Pre-Reform Assets| 0.03 0.22 0.93 0.38 0.54
Debt / Pre-Reform Assets 0 0.19 0.71 0.30 0.37
PPE / Pre-Reform Assets| 0.01 0.18 0.81 0.35 0.47
CAPEX / Pre-Reform PPE| 0.04 0.21 0.84 0.50 1.31
Pay / Pre-Reform Revenue| 0.07 0.29 0.64 0.35 0.34
Pay / Pre-Reform Assets| 0.01 0.28 0.82 0.34 0.32
Employees / Pre-Reform Revenue 0 0.01 0.01 0.01 0.01
Cash / Pre-Reform Assets| 0.01 0.07 0.54 0.22 0.42
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Table A.5

This table displays the treated xpost coefficient estimates for the financial decision’s re-
gression, Equation 6, which compares paid-in equity, debt, capital, or property, plant, and
equipment (PPE), capital expenditure, total pay to all employees and officers, the total num-
ber of employees, and cash. All dependent variables are logged and all specifications include
a company and a month-sector interaction fixed effect. The sample period is between 2005
and 2022. The pre-treated mean is estimated for AIM stocks in the pre-legislation change
period, and the elasticity is estimated for both taxes separately with the treated x post coeffi-
cient estimate used for %Ay given that the dependent variable is logged. Standard errors are
in parentheses below coefficient estimates, and are clustered at the firm level. Stars denote
whether sample averages are statistically different from zero at the following confidence in-
tervals: ***p <0.01, * p<0.05,*p<0.1.

Dependent Variable
Log Paid-In Log Log
Equity Log Debt Log PPE Capex Log Pay Employees Log Cash
e) ) 3) 4 &) (6) (7
Treated x Post 0.475%*%  0.688*** ].131*** 1.082%** (.952%** (. 799*** (.668***

(0.185) (0.243) (0.241)  (0.221)  (0.158) (0.154) (0.207)

Additional Controls No No No No No No No
Pre-Treated Mean 10.25 9.31 8.96 7.66 8.89 5.23 9.12
Impl. Elasticity 1 — t4 0.64 0.93 1.53 1.46 1.29 1.08 0.90
Impl. Elasticity 1-1, 1.22 1.77 2.91 2.78 2.45 2.05 1.72
Observations 2,553 2,128 2,618 2,588 2,437 2,394 2,407

Adj R-squared 0.78 0.68 0.79 0.70 0.87 0.89 0.61
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Table A.6

This table displays the treated xpost coefficient estimates for the financial decision’s re-
gression, Equation 6, which compares paid-in equity, debt, capital, or property, plant, and
equipment (PPE), capital expenditure, total pay to all employees and officers, the total num-
ber of employees, and cash. All dependent variables are logged and all specifications include
a company and a month-sector interaction fixed effect. Additional controls refers to the in-
clusion of the pre-reform (2012) value of the following variables interacted with year fixed
effects: company profits, company size, book-to-market ratio, value of assets, and value of
cash holdings. The sample period is between 2005 and 2022. The pre-treated mean is es-
timated for AIM stocks in the pre-legislation change period, and the elasticity is estimated
for both taxes separately with the treated x post coefficient estimate used for %Ay given that
the dependent variable is logged. Standard errors are in parentheses below coefficient esti-
mates, and are clustered at the firm level. Stars denote whether sample averages are statis-
tically different from zero at the following confidence intervals: *** p < 0.01, * p < 0.05, *p
<0.1.

Dependent Variable
Log Paid-In  Log Log Log
. Log PPE LogP L h
Equity Debt 8 Capex og ray Employees og Cas
) 2 3) 4 (6] (6) (7
Treated x Post 0.201*%* 0.475  0.988*** (0.918%** (.652%**  (.733*** (.557***

(0147) (0.304)  (0.241) (0.249) (0.136) (0.162) (0.192)

Additional Controls Yes Yes Yes Yes Yes Yes Yes
Pre-Treated Mean 10.25 9.31 8.96 7.66 8.89 5.23 9.12
Impl. Elasticity 1 — 14 0.39 0.64 1.34 1.24 0.88 0.99 0.75
Impl. Elasticity 1-1, 0.75 1.22 2.54 2.36 1.68 1.88 1.43
Observations 1,763 1,473 1,779 1,761 1,690 1,664 1,692

Adj R-squared 0.78 0.66 0.83 0.76 0.89 0.89 0.63




A.5. CAPITAL GAINS, DIVIDEND, AND INHERITANCE TAXES IN THE UNITED

KINGDOM: MORE INFORMATION

As of 2021 in the UK, Capital gains tax is due on any profits made during the financial year
above the capital gains tax allowance which is £12,600 ($18,900). Investors can also report
losses to reduce their total taxable gains. If an investor’s total taxable gain is still above the
tax-free allowance, they can deduct unused losses from previous tax years. Capital gains
tax for stocks (chargeable assets) is 20% (it was 28% from 2010 to 2016) and for residen-
tial property it is 28% if taxable income is over £50,000 ($75,000). Tax is paid on anything
above the personal allowance.?® For dividends, no tax is paid on the first £2,000 ($3,000) of
dividends and also if total income (including all sources of income that financial year) falls
below £12,500 ($18,750). After these allowances, dividends are taxed at 32.5% if earning are
above £50,000 ($75,000) and 37.5% if earnings are above £150,000 ($225,000).>

Inheritance tax (IHT) of 40% in the UK is applied to the value of all bequeathed
assets over the current £325,000 ($487,500) threshold (since 2009). If an agent’s main resi-
dence is being bequeathed, the nil-rate band increases by £125,000 ($187,500), increasing
to £175,000 ($262,500) by 2021.%° IHT is not liable in the following circumstances: If assets
are bequeathed to a spouse or civil partner, if any wealth was gifted seven years before the
agents death, if bequeathed wealth includes a life insurance policy or lump-sum pension
payout which is under a trust, if all wealth is bequeathed to a charitable organisation. Gifts
below £3,000 ($4,500) are allowed each year, IHT free. The estates of military personnel who
die in active service do not face IHT. Most AIM shares qualify for "Business Property Relief"
(BPR) which makes them exempt from IHT if the investor holds the AIM share for two con-
tinuous years. The tax office rule is that AIM shares qualify for BPR if they do not make most

of their profits investing in financial assets.

38See https:/ /www.gov.uk/tax-sell-shares for further information.
398ee https:/ /www.gov.uk/tax-on-dividends .
40The nil-rate band in the US is up to $5,000,000.

55



A.6. DID STOCKS SWITCH EXCHANGE DURING MY PERIOD OF STUDY?

Switching between the AIM exchange and the main market LSE is not uncommon. In fact,
as shown in Table A.7, it happens nearly every year in both directions. In total, from the
entire AIM exchange, 65 companies switched to the main market LSE between 2008 and
2018. Throughout the same period, 56 companies went in the opposite direction. From my
AIM 100 sample and the matched FTSE sample, 7 went from the AIM to the main, and 4
went from the main to the AIM.

All switches from my AIM 100 sample to the main LSE occurred after the legislation
change. It is therefore possible that the switch was a consequence of the treatment. Hence,
in my main analysis in Section 3, I keep the treatment status of companies fixed, which
yields an "intention-to-treat" estimate of the treatment effect. As a robustness check, I allow
treatment status to change, and I also drop all switching stocks from the analysis. Results

remain substantially unchanged.

A.7. EFFICIENCY IMPLICATIONS AND POLICY EVALUATION OF THE TAX CUT

Permitting AIM stocks to be held in tax-efficient ISAs restored the previous imbalance in
tax burdens on retail investors when investing in AIM and FTSE stocks. The imbalance of
taxes could have led to an inefficient allocation of capital between AIM and FTSE stocks as
investors might have been reluctant to invest in AIM stocks given their potential tax liability.
This means that on the margin, capital which should have gone to AIM companies to invest
in and help grow the company was not ending up there. Therefore, the legislation might
have acted to improve the capital allocation efficiency in UK stock markets. In a more prac-
tical sense, the marginal positive net present value investment by a company might now go
ahead if for example, future capital issues are able to reach capital targets more easily.

With regards to the efficiency improvement after the dividend tax reduction, if AIM

companies were hoarding earnings and not paying them out as dividends because of the
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dividend tax, it is possible that the retained earnings were not being used efficiently. There-
fore, given that we observed an increase in dividend payments, this might suggest that the
dividend tax cut increased the efficiency of capital allocation between companies and in-
vestors. As share repurchases also increased, it is not the case that dividend payments sim-
ply replaced share repurchases, which provides further evidence that there was an increase
in the capital allocation efficiency after the tax cut.

Evaluating the policy would require a comparison between the direct loss in tax
revenue after allowing AIM stocks to be held in ISAs, and the potential benefits a tax cut
might have on the UK economy. The benefits of the tax cut may be an increase in investment
and growth by AIM companies if they have more access to capital, which may result in higher
UK economic growth, which in turn leads to higher tax receipts. Capital gains tax revenue in
the UK in 2013 was around £4 billion, out of a total of £567.15 billion (OECD). Capital gains
tax revenue came 77% from financial assets, of which 66% is categorized as "listed UK and
foreign shares" which includes London Stock Exchange stocks (UK Government). From AIM
and FTSE market capitalization’s in 2013, if AIM represents around 5% of the total, I estimate
that £101.64 million was collected in capital gains tax on AIM stocks, which is 0.01792% of
total UK tax revenue. UK GDP in 2013 was £1.782 trillion, and therefore, in order for the tax
cut policy to pay for itself, UK GDP would need to increase by 0.0057% as a consequence of

the tax cut, or in monetary terms, provide at least £101.64 million in growth.
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Table A.7

This table displays the number of companies which switched between the AIM stock ex-
change and the main market London Stock Exchange. Numbers are provided for all com-
panies on each exchange, and also for my AIM sample and the matched FTSE sample. In
total, 65 (56) companies switched from the AIM (Main) to the Main (AIM). In my sample, 7
(4) companies switched from the AIM (Main) to the Main (AIM).

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

AIM to Main 11 9 9 9 3 0 4 6 6 4 4

Full Exchange |\ /0 ATM v 3 7 6 4 8 8 5 1 3 1
Vv Samope | ATM o Main o o0 o0 o0 o0 o0 1 3 2 1 o
Y SampIe | ) fain to AIM o 0 o0 2 0 0 0 1 0 0 1
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