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Taxes on corporate dlstnbutlons have traditionally been regarded as a ‘double tax’ on corporate 
income This mew lmphes that wtie the total effective tax rate on corporate source income 
affects real economic declslons, the dlstnbutlon of this tax burden between the shareholders and 
the corporation IS irrelevant Recent research has suggested an alternative to tb traditional 
view One explanation of why firms m the Umted States pay dividends m spite of the heavy tax 
hablhtles associated with this form of dlstnbutlon IS that the stock market capltallzes the tax 
payments associated mth corporate dlstnbutions Thus capltallzatlon leaves mvestors mdtfferent 
at the margm between a corporahon’s declslon to pay out dtvldends or to retam earmngs Tlus 
alternative mew holds that whde changes m the &vldend tax rate wdl affect shareholder wealth, 
they ~III have no impact on corporate Investment declslons 

This paper develops econometnc tests which dlstmgmsh between these two views of dividend 
taxation By extendmg Tobm’s ‘q’ theory of investment to incorporate taxes at both the 
corporate and personal levels, the unphcatlons of each view for corporate investment decisions 
can be denved The competing views may be tested by comparmg the performance of investment 
equations estnnated under each theory’s predictions Bntlsh time senes data are particularly 
appropnate for testmg hypotheses about &vtdend taxes because of the substantial postwar 
vanatlon 111 effective tax rates on corporate dlstnbutlons The econometnc results suggest that 
dlvldend taxes have unportant effects on investment declslons 

The influence of taxation on corporate investment declslons has been the 
subject of numerous economic mvestlgatlons For the most part, these studies 
have focused only on the effect of taxes levled at the corporate level, 
exammmg the impact of changes m the corporate tax rate and depreclatlon 
rules The effects of changes m the taxation of corporate dlstrrbutlons have 
received far less attention This omlsslon IS slgnlficant since 1; Bntam during 
the last three decades the effective tax rate on corporate dlstrlbutlons has 
ranged between zero and thirty percent 

*The authors thank John Flemmmg, Zvl Gnhches, David Hendry, Mervyn Kmg and the 
referees for helpful discussions, and John Rydmg of the Bank of England for provldmg data 
This research IS part of the NBER’s research program m Taxation Any opmlons expressed are 
those of the authors and not those of the National Bureau of Economic Research 
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Taxes on corporate dlstnbutlons have tradltlonally been regarded as a 
‘double tax’ on corporate income This view lmphes that while the total 
effective tax rate on corporate source income affects real economic declslons, 
the dlstnbutlon of this tax burden between the shareholders and the 
corporation IS irrelevant On this view, the neglect of personal taxes In 
studies of investment 1s potentially very mlsleadmg Recent research has 
suggested an alternatlve to this traditional view One explanation of why 
firms m the United States pay dlvldends m spite of the heavy tax hablhtles 
associated with this form of dlstrlbutlon 1s that the stock market capltahzes 
the tax payments associated with corporate dlstrlbutlons This capltahzatlon 
leaves investors mdlfferent at the margin between corporations paying out 
dlvldends and retaining earmngs This alternatlve view holds that while 
changes m the dlvldend tax rate will affect shareholder wealth, they will have 
no impact on corporate mvestment deaslons 

This paper develops the first econometnc tests dlstmgulshmg between 
these two views of dividend taxation Each view’s lmphcatlons for corporate 
investment decrslons are derived by extending Tobm’s ‘q’ theory of 
investment to include corporate taxes, personal taxes, and financing 
constramts The competmg wews are tested by comparmg the performance of 
investment equations estimated under each theory’s predlctlons Bntlsh time 
senes data are particularly appropriate for testing hypotheses about dividend 
taxes because of the substantial postwar variation m effective tax rates on 
corporate dlstrlbutlons The econometric results suggest that dlvldend taxes 
have Important effects on investment declslons 

The paper 1s dlvlded mto five sections Section 1 describes the competing 
vtews of dividend taxes m more detail The lmphcatlons of each view for 
stock market valuation and the Investment declslons of the firm are explored 
Section 2 presents a discrete tune version of the ‘q’ investment theory based 
on the declslons of value-maxlmlzmg firms facing stochastic adjustment costs 
We show that the competing views of dividend taxes result from different 
assumptions about the firm’s financial margm, and derive alternative 
investment equations based on each Section 3 details the construction of the 
time series data which underlie our tests It contributes an Improved estimate 
of a tax-adjusted ‘q’ variable for the entire postwar period m Britain 
Econometric results, and then unphcatlons for the role of dlvldend taxation 
m affectmg investment declslons, are discussed m section 4 A concludmg 
section summarizes the findings and proposes several dlrectlons for future 
research 

1. Dividend taxes and corporate distributions: Two views 

Analysis of the tax mcentlves for corporate dlstrlbutlons requires a 
consistent framework for treatmg changes m both tax rates and tax systems 
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We follow Kmg (1977) m definmg z as the rate of tax on undistributed 
corporate profits, m as the margmal personal tax rate on dlvldend income, 
and 8 as the shareholder’s &vldend receipts d the firm dlstnbutes one pound 
of retained earmngs l Therefore, if the firm distributes one pound the 
shareholder receives (1 -m)O pounds m after-tax dlvldends The effective rate 
of capital gains taxation 1s denoted by z It depends on both the tax rate 
applicable to realized capital gains and the length of time between accrual 
and reahzatlon of gains 

A corporation affects its shareholders’ tax hablhtles by choosmg whether 
to retam or to dlstnbute corporate profits The tradItIona view Implies that 
investors should not be mdlfferent to the firm’s financial pohcy Since a 
pound retained yields (1 -z) to the investor and a pound dlstnbuted yields 
(1 -m)O, only m the exceptional case when (1 -z) =( 1 - m)O ~111 investors 
receive the same after-tax return from retentions and dlstrlbutlons 2 For 
Britain, (1 -z)>(l -m)6’ for the penod 1947-58 and 1966-72 Between 1959 
and 1965 the two tax burdens were approximately equal Since 1972, many 
investors should have preferred dlvldends to capital gains since under the 
current imputation system (1 -z) < (1 - m)e 3 Despite these tax changes, 
British firms have continued simultaneously retammg earnings and paymg 
some of their profits as dlvldends [see Bank of England (1981)] The payout 
ratlo has not moved m the dramatlc way which the simple tax rule 
calculations would suggest 

The firms’ apparent failure to optlmlze their financial pohcles with respect 
to tax hablhtles raises a difficult problem for mvestment theory A protit- 
maxlmlzmg firm should invest until the margmal return from additional 
investment equals the cost of capital When the effective cost of funds from 
different sources 1s unequal, the cost of capital becomes ‘an elusive concept A 
firm’s investment pohcy will depend upon its margmal source of Investment 
funds The firm cannot be simultaneously mdlfferent between mvestmg a 
pound and reducing dividends, and between investing a pound and lssumg 
new equity This 1s because the two financial actlons have different tax costs 
associated with them 

Different assumptions about the firm’s marginal source of Investment 
finance have different lmphcatlons for the mvestment consequences of 

‘Kmg’s (1977) defimtlon of 8 corresponds to our 0 Under the classlcal system of company 
taxation, O= 1 Under the Imputation system currently used m Britain, O=( 1 -s)-I, where s 1s 
the unputatlon rate 

‘This assumes that a pound of retentions mcreases the firm’s value by a pound This IS 
consistent Hrlth the ‘tradItional’ view but counter to the splnt of the ‘new’ view discussed below 

‘Basic rate taxpayers, for whom (1 -m)O= 1, Hill prefer dlvldends to capital gams Investors 
facmg higher margmal tax rates may still prefer capital gams to dlvldends For mstltutlons and 
some corporations, these two types of mcome may be taxed equally The average margmal tax 
rates calculated by Kmg (1977), which we use below, suggest that on balance. there has been a 
contmued preference for capital gams m the post-1973 period 
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dlvldend taxes The first approach, correspondmg to the ‘traditional view’, 
argues that for some poorly understood reason firms act as if they are 
required to distribute a substantial fraction of then real profits m dividends 
Subject to this constraint, the firm chooses an optnnal investment plan and, 
when necessary, finances investment expenditures by lssumg new eqmty. In 
an all-equity economy, the firm’s cost of capital 1s 

P + v4 
C=[(l-m)eI+(l-z)(l-l)](l-r)’ 

Y<O, (1 1) 

where ;1 1s the dividend-payout ratlo, and p 1s the post-tax rate of return 
demanded by mvestors 4 The Y(y(n) function captures the cost to the firm of 
retammg earnings It may be thought of as arising from conslderatlons of 
market slgnallmg or investor hquldlty Smce lower payout ratios induce 
investors to demand higher returns, Y’ 1s negative The firm chooses Its 
payout ratio to mmlmlze the effective cost of capital This means that 
dc/d$.=O, where 1* 1s the optimal payout ratio The firm’s optimal 
investment pohcy should consist of equating the pretax return on capital and 
the cost of capital Smce c depends on tax rates, changes m either the 
personal dividend tax rate (m) or the relative tax price of dividends and 
retentions (0) will affect investment policy 

This ‘traditional’ model has several lmphcatlons for the effects of a change 
m the dividend tax rate 5 First, as dlvldend taxes mcrease, the payout ratio 
should decline The firm 1s equating the marginal benefit from dividend 
payments, captured m the Y function, with the margmal cost of those 
payments Smce an increase m the dividend tax rate will raise the marginal 
cost of these unmeasured benefits, the optimal payout ratio should decline 6 
A second lmphcatlon of this model 1s that when the dividend tax rate rises, 
equlhbrmm capital intensity will decline Since m equlhbrmm f’(k) =c, we 
can solve for the change m the capital stock with respect to a change m 
dividend taxes as 

4Extenslon of the cost of capital expression to include the case of partial debt finance 1s 
straightforward If b IS the ratlo of the market value of outstandmg debt to the replacement 
value of the capital stock, then c’= Ml -T)I +( 1 - b)c, where c 1s taken from (1 1) and z IS the 
nominal mterest rate Debt finance 1s treated m more detad m sectlon 2 

$We consider ‘dlvtdend tax’ to mean the total (personal and corporate) tax hablhtles 
associated mth the dlstnbutlon of one pound of retamed earnings This 1s 1 -(l - m)O 

6Feldstem (1970, 1972), Kmg (1971, 1972), and Poterba (1983) test the hypothesis that the 
payout ratio responds to changes m the effective dlvldend tax rate and show that taxes seem to 
affect firms’ choice of dividend pohcy 
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where fi=( 1 -m)0, the shareholders’ after-tax income when the firm 
dlstnbutes one pound of retentions If the firm has chosen ;1* optimally, then 
&/iY&=O and the envelope theorem allows us to Ignore the second term 
This means 

dk aqag -u+ ‘v(4) 
@=f”o=[j?lZ+(l -A)(1 -z)12(1 -z)f”(k) 

>o (12) 

Since the effective dividend tax rate 1s tD= l-/3, dk/dt,<O 
The capital stock’s response to changes m the dividend tax was calculated 

assuming that changes m the tax rate did not affect the pretax return 
required by investors An alternative extreme assumption 1s that capital 1s 
supplied melastlcally The only effect of a dividend tax mcrease 1s a reduction 
m the eqmhbrmm rate of return, p If capital was supplied with some posltlve 
elastlaty, then an increase m the dividend tax rate would decrease both 
capital Intensity and the rate of return 

The d&iculty with this view of dividend taxes 1s that It provides no 
explanation for why firms pay dividends Equivalently stated, there 1s no 
motlvatlon for the Y(L) function Stlghtz (1980) has discussed some of the 
leading explanations, such as market slgnalhng [Ross (1977) and 
Bhattacharya (1979)] and investor chenteles [Feldstem and Green (1983)], 
and concluded that m almost every case there would exist a mechanism with 
a lower tax cost for transmlttmg mformatlon or mcome from the firm to the 
shareholder As we show below, the theory assumes that the margmal source 
of funds for new investment 1s either new eqmty issues or reduced share 
repurchases 

The ‘new’ view of dividend taxes, based on the notion of tax capltahzatlon, 
was developed as a response to the problem of explaining why firms pay 
dividends ’ The new view may be understood as a different assumption 
about the firm’s financial margm Required dividend payments are no longer 
fixed, dividends each period are determined as residual after desired new 
investment has been financed out of retentions If 4 represents the market’s 
valuation of a pound of earmngs mslde the firm, then the return to 
dlstnbutmg earnings as dividends 1s (1 -m)e and that from retenttons 1s 
CJ( l-z) Firms ~111 continue to invest until investors are mdlfferent between 
earmngs paid out or retained, or when 4 equals 

(1-m) 
q*= (1-z) e 

‘The tax capltahzation hypothesis which underlies the new view was suggested unphcltly m 
the work of Kmg (1977), and exphntly by Auerbach (1979a, 1979b) and Bradford (1981) 
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This condltlon must hold m any model m which it 1s ratlonal for firms to 
pay dlvldends It unphes that the shareholders’ margmal value of retentions 
equals that of dlvldends 

For the United States throughout the postwar era and Britain until 1973, 
q* < 1 The new view was developed to explam firm behavior m this case 
Values of q* > 1, as have prevailed for some investors m Britain since 1973, 
raise some theoretlcal dlfflcultles Smce dlvldends are tax favored, new share 
issues are the preferred form of finance A change m the dividend tax 
therefore affects mvestment as m the tradltlonal q* = 1 view 

The cost of eqmty capital m the ‘q* # 1’ world 1s mdependent of either the 
dividend payout ratio or the personal tax rate on dlvldends Regardless of 
the firm’s financial pohcy, the cost of capital 1s c = p/( 1 -z) It 1s easy to 
verify that If the firm earns this return on Its investments, shareholders ~111 
receive then desired rate of return Consider first a firm which distributes all 
of its earnings m the form of dlvldends If the firm earns p/(1 -z), 
shareholders receive BP/( 1 - ) z m net dlvldends and then after-tax return 1s 
(1 -m)Bp/(l -z) But since the price of a share 1s q*, the rate of return 1s 
(1 -m)Bp/( 1 -z)q* = p Now consider the case of a firm which retains all its 
earnings If it earns p/( 1 -z) and retams ths amount, then the value of a 
share rises by (p/( 1 -z))q* Investors pay capital gains tax on the value of 
this increase, recelvmg pq* after tax The rate of return on this investment 1s 
Just pq*/q* = p The dividend payout ratlo is therefore irrelevant to the firm’s 
cost of capital, and consequently to Its investment plan 

Several other aspects of the capltahzatlon view deserve comment First, 
provided q*< 1, firms would never Issue new shares while paying positive 
dividends This predlctlon seems contradlcted by the behavior of most firms 
m the United States and the United Kmgdom Second, changes m dlvldend 
taxes lead to a recapltahzatlon of the value of corporate capital this will 
alter the value of stock market equity, but will not affect the rate of return 
earned on a share If the desired wealth-to-mcome ratio 1s fixed, then an 
mcrease m the dlvldend tax, which reduces each capital good’s market value, 
will actually zncrease equlhbrmm capital intensity Fmally, permanent 
changes m the dlvldend tax rate ~111 have no effect on dividend pohcy 
Dlvldend payments are the difference between income and investment 
expenditure, both of which are independent of the tax rate Dividends must 
therefore be unaffected by the dividend tax * 

There are two prmclpal dlficultles with the capltahzatlon model of 
corporate investment First, when q* < 1, it predicts that firms should always 
prefer to acquire new capital by takmg over other compames than by 
buying to order This 1s because the purchase price of a new capital good 

*Summers (1981) has observed that permanent changes m dividend tax rates ~111 have no 
effect, but temporary changes may have real consequences 
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1s unity, but capital goods held by other corporations are valued at only 
(1 -m)e/( 1 -z) The second problem with the capltahzatlon theory 1s that it 
predicts volatile dividend payments which will fall sharply when new 
opportumtles make investment particularly desirable There seems to be httle 
evidence that firms actually cut dividends [Brealey and Myers (1981)] and 
most research seems to support the notion of a rather stable dlvldend payout 
ratio whtch managers set as a ‘target’ 

Before dlscussmg the two theories’ lmphcatlons for mvestment behavior, an 
important caveat 1s m order There need not be a szngle marginal source of 
finance for the entlre economy Different firms may face different financial 
margms Therefore, m the aggregate investment expenditures are hkely to be 
financed partly from new issues and partly from dlvldend cuts Our emplncal 
work attempts to estnnate the margmal funding shares which can be 
attributed to each source The share of each type of financmg cannot be 
discovered snnply by lookmg at the ‘sources of funds’ table m the National 
Income Accounts This IS because many of a firm’s internal tinanclal choices 
which Involve actions which are eqmvalent to share repurchase, for example 
takeovers, adding eqmty to penaon fund reserves, or buying shares m other 
firms, are not recorded as ‘new Issues’ by the Central Statlstlcal Office 

2. The investment function 

Some slmphficatlons are necessary m modelhng the corporation *a We 
assume that corporations mamtam a constant debt-to-capital ratlo g There 1s 
only one type of uncertamty firms cannot ascertam ex ante the costs m 
terms of managenal time and lost production which will accompany the 
mstallatlon of new capital goods Econometric specficatlons are simplified by 
working m discrete tnne 

We begm by consldermg the problem of one firm For easy reference, 
notation 1s specified below 

V; =value of the firm’s equity, 
G, = gross dlvldend payments, 
I, =gross mvestment expenditures, 
pt =relatlve price of new mvestment goods (output IS the numeralre), 
V:=value of new share issues, 

‘“Our approach to modelhng the two wews of investment IS based on recent 
Ed-wards and Keen (1982) 

work by 

YFactors affecting a corporation’s choice of a debt-eqmty ratio are a subject of some cbspute 
The Miller (1977) model suggests that for each firm, the choice of leverage IS a matter of 
IndIfference The ‘bankruptcy versus taxes’ theory, exposlted by Gordon and Mallciel (1981) and 
others, argues that each firm chooses an optunal leverage posmon by balancmg the margmal 
increase m expected bankruptcy costs agamst the tax savmgs from an addmonal dollar of debt 
We assume that margmal investments are financed Hrlth (D/pK) 100 percent borrowing where D 
=market value of outstandmg debt, and that the debt Interest rate IS msensltive to changes m 
the firm’s borrowmg demands 



142 J M Poterba and L H Summers, Dnxdend taxes 

w, = wage rate, 
N, = labor input, 
I, = nsk-adjusted nommal discount rate, 
z =margmal corporation tax rate, 
1, =nommal interest rate on corporate debt, 
A, =value of writing down allowances on past investment, 
u, =rate of first year investment write-offs 

All tax rates are assumed to be constant through time The debt-capital ratio 
1s b 

Analysis of a corporation’s demand for investment goods must begm with 
the asset market arbitrage condltlons governing shareholders’ portfolio 
declslons If investors maxumze the expected after-tax real return on then 
portfolios, they will hold shares if and only d the expected return on equity, 
composed of the dlvldend yield and capital appreciation, equals the return 
on comparably-risky assets 

r,V,=(l-m)eG,+(l-z)(E,CT/,+,I-(I:+~~’:)) (2 1) 

This arbitrage equation can be rewritten as a difference equation for q 
Defimng y = (1 - m)O/( 1 -z), the ‘effective tax price’ of dlvldends, and 

( > 
-1 

R,= l+& ) 

the eqmhbnum condition m (2 1) becomes 

~==R,(yG,-~:)+R,E,C~+,l, (2 4 

where E,[ ] denotes the expectation at time t 
Solvmg ths difference equation forward subject to a transversahty 

condltlon which prevents the firm’s value from becoming mfimte m finite 
time yields an expression for the firm’s time zero market value 

(2 3) 

The value of the firm’s equity equals the present discounted value of expected 
dlvtdends, mmus the present discounted value of the amount which 
shareholders on record at time zero would have to spend to offset the 
diluting effects of future eqmty issues 
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Fums attempt to maxumze then market value lo There are four 
constraints on the firm’s actlon, and these are essential to the development of 
a theory of investment The firm cannot pay negative dividends, and It 
cannot repurchase shares. The first constraint IS defimtlonal, and the second 
stems from provlslons m the 1948 Companies Act I1 

G,LO, v:>=o, Vt (2 4) 

The third constraint defines the firm’s cash flow, linking together profits, 
dividends, and investment expenditures The corporation’s income includes 
profits and the receipts from new share issues Outflows include dividends, 
factor payments, and mvestment expenditures net of investment tax credits 
The cash flow constraint IS 

=G,+(l-u-b)p,Z,, t=O, 1, (2 5) 

This may be solved to define dividend payout 

+V:-(l-u-b)p,Z,+zA,, (2 6) 

where F(K,N) IS the firm’s production function, and @(Z,,K,, E,) IS an 
adjustment cost function A random shock to adjustment costs IS represented 
by E, We shall assume convex internal adjustment costs: higher rates of gross 
investment lead to Increased dlslocatlon wlthm the firm, raising the effective 
cost of capital goods ($I >O) Larger firms can, however, undertake a gven 
size investment project at lower cost (eK<O) For tax purposes, adjustment 
costs are treated Just like wage costs To the extent that the true cost of 
mstalhng capital IS forgone labor productlvlty, thts IS a reasonable choice l2 

The firm’s final constramt IS the capital stock accountmg Identity 

K,=Z,+(1-6)K,_1, (2 7) 

“There are dl&cult questions assonated wth whether shareholders will agree upon a value- 
maxlmmng strategy for the firm, and strong condltlons such as spanning are required to 
generate value-maxlmlzatlon as a dommant strategy 

“Section 66 of the Compames Act restricts share repurchases 
“An alternattve modellmg strategy assumes external adJustment costs which increase the 

market pnce of capttal goods The real after-tax pnce of a new umt of capital becomes (l-u 
- b)(p + I/Q, K)) Note that then the investment tax credit u apphes to the total purchase price of 
the new capital and that this mcludes adjustment costs The two assumpttons lead to very 
snmlar speclficatlons of the investment function 
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where 6 1s the one-penod depreclatlon rate on capital goods When the 
capttal stock is stationary (K, =K,_ 1), gross investment Just offsets 
depreciation, so I, =6K,_ 1 We shall assume that there are no adJustment 
costs when only ths ‘replacement’ investment IS undertaken 

The managers’ optlmizatlon problem is to maxlmlze (2 3) subject to (2 4), 
(2 6) and (2 7) We proceed, even though the managers may not, by 
constructing the discrete time Hamlltoman function 

H,=(yG,-Ir:)-I:(K,-I,-(1-6)K,_,)-I:V:-I:G, (2 8) 

The shadow value of capital goods IS Ai, 1: and A: are the margmal values 
of bemg able to repurchase shares and pay negative dividends, respectively 
Substltutmg the cash flow constraint mto (2 8) and rewriting yields 

-(l-u-b)p,l,+zA,}-(l+A:)V:-I:(K,-I,-(l-@K,_,) (29) 

Maxlmlzmg the mltlal value of the firm, V,, IS equivalent to maximizing an 
expected discounted sum of the Hamlltoman functions That IS, 

where 

the discount factor which apphes to mcome which ~111 be received t years 
mto the future 

The firm chooses strateges, or declslon rules, which will at any moment 
determine investment, share issues, and labor mput as a function of 
previously observed shocks The first-order condltlon for mvestment at time t 
may be written 

~,-,(-(~-~,3){(1--z)ll/,(~,,K,,~,)+1--u,-----n,}~,+~:)=O, (2 10) 

where n, IS the present value of the wntmg down allowances which ~111 flow 
from the mvestment Eq (2 10) lmphcttly determmes the firm’s investment 
behavior, smce It defines a function hnkmg investment to the real shadow 
pnce of capital, ill/p, and the tax parameters The condltlon for zero gross 
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investment is 

145 

(2 11) 

The first-order condltlons for new share issues and dlvldend payments are 

E,_,{y-1--_1:-2IZ:}10, v:zo, 

(2 12) 
(y-l-+I:) v;=o, 

and 

GZO, &l(ma (2 13) 

These expressions include the complementary slackness condltlons associated 
with non-negativity constraints 

The shadow price of capital equipment, A:, defines the margmal increase m 
firm value which would result from adding one umt of capital to the firm 
The real market price of a new unit of capital is pt Tobm’s ‘q’ theory of 
investment asserts that the corporation’s investment decision depends upon 
the ratio of the margmal eqmty value of capital, A:, to the pnce of capital 
goods, pt We shall define qt =1:/p, Absent taxes, the capital goods market 1s 
m eqmhbnum if and only d q= 1 This need not be true, however, when 
taxes are introduced The existence of investment grants, or dividend and 
capital gams taxes, may lead eqmhbrmm q to diverge from unity The size of 
this divergence depends crltlcally upon the corporation’s margmal source of 
financial capital 

The economic structure of the firm’s financing problem simplifies the 
mathematical programmmg problem above A reduction m dividend 
payments 1s equivalent to an increase m new equity issues from the firm’s 
cash flow perspective However, dividend retention and new equity issues 
have different tax consequences and therefore different effects on 
shareholders In the presence of personal and corporate taxes on distributed 
earnings, if y # 1 so that the relative tax price of dividends 1s not equal to 
unity, the firm will never simultaneously choose to issue new shares and to 
pay dividends Therefore, either dlvldends (G,) or new issues (V;), or both, 
must be zero At all tnnes one, but not both, of $ or 1: 1s equal to zero 

First, consider a firm which Issues new shares to obtain margmal 
investment funds Assuming y c 1, the firm pays no dividends In terms of the 
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shadow prices discussed above, A,; =0 and A: #O The mequahty m the first 
half of (2 12) becomes an equality and A: = y - 1 This exphclt result for the 
shadow value of negative dlvldend payments can be used to slmphfy the first- 
order condltlons for investment, yleldmg 

(2 14) 

Eq (2 14) defines the firm’s optimal investment plan, and gross investment Z: 
may be found by mvertmg 

tiru:, K, Et) = 
A:/p,-l+u,+b+n, 

1-z = QN (2 15) 

QN 1s the summary statistic for the marginal investment mcentlves of a firm 
which uses new eqmty finance 

The steady-state value of Tobm’s ‘q’ 1s achieved when net investment 1s 
zero If this occurs when margmal adjustment costs are zero,13 then the 
equlhbnum ‘q’ when firms are on the new-issue margm 1s (Al/p)’ = &= 
(1 -u, -b -n,) If there were no tax credits and no debt, firms would Invest 
until the margmal value of new capital eqmpment Just equalled its market 
cost The presence of tax grants changes the margmal cost of purchasing 
new capital 

Now consider a firm which finances new investment out of retained 
earmngs By the above argument on the mutual excluslvlty of dividend 
payments and share issues, the use of retentions as a source of funds implies 
the existence of some posltlve dlvldend payments I4 Therefore, A: = 0 and the 
first-order comhtlon for investment becomes 

(2 16) 

The optimal investment rule IS defined lmphcltly by 

$IK+, K,, 4 = 
WYPt)--++u,+b+4 

(1-z) =QR 
(2 17) 

QR summaflzes the margmal mvestment mcentlves of a retentions-financed 
firm Repeatmg the analysis whch led to equlhbrmm ‘q’ above shows that 

%nce replacement investment can be carned out with no adjustment costs, $(&,K,)=O We 
follow the hterature [for example, Summers (1981)] in assummg that margmal adjustment costs 
are also zero at the replacement only investment level $,(a&, K,) = 0 

‘%ome firms may use all of thar retamed earmngs for investment but issue no new eqmty 
These firms ~11 behave as a hybnd between the retentions and new eqmty cases 



J M Poterba and L H Summers. Dnndend taxes 147 

the steady-state value of CJ when retentions are the marginal finance source 1s 
JUSt 

1’ = 0 P =g=y(l--u,-b-n,)=~(l-u,_b_n,) 

The equlhbnum & depends upon corporate and personal dividend taxes, m 
addltlon to investment tax credits 

The lmphcatlons of these results for investment pohcy should be clear In 
the traditIona view of dividend taxes, the margmal financial pound comes 
from new eqmty issues, so the firm will invest only if the ratio Al/p 1s greater 
than umty In the q* # 1 model, however, the margmal financial resources are 
obtained by reducmg dlvldend payments and the firm will therefore invest 
until the market value of an additional unit of capital, (1 -m)e/(l -z), equals 
the pnce of capital goods Our tests of the competing dlvldend tax 
hypotheses attempt to dlstmgmsh between the resulting investment functions 

The precedmg analysis ylelded a precise rule for the firm’s optimal 
investment decision, but it depended upon the unobservable shadow price of 
capital, $/p, To make the theory useful for econometric work, some 
measure of #/p, must be constructed Earher investment studies have 
employed the ratio of the market value of corporate equity to the 
replacement cost of corporate capital as a proxy for capital’s shadow value l5 
The adequacy of this empirIca approxlmatlon lies at the heart of the debate 
about ‘average versus margmal 4’ 

Under assumptions made explicit by Hayashl (1982), the margmal value of 
capital equipment 1s equal to Its average value, which may be measured 
using data on stock market valuation HayasMs condltlons are (1) 
homogeneity of the production function, and (u) homogeneity of the capital 
adjustment cost function. To understand the homogeneity argument, we must 
dlstmgulsh two sources of value m the firm One 1s the return from operatmg 
the capital stock If the production and adjustment cost functions are 
homogeneous, then the present value of these returns ~11 be homogeneous of 
degree one m the size of the current capital stock However, the second 
component of returns, the present value of writing down allowances on past 
investments, 1s independent of new investment actlvlty Therefore, If we let B 
denote the present value of these ‘outstandmg’ writing down allowances, the 
quantity 6 -B, will be homogeneous m K, The maxumzed value of the firm 
at time t, minus the value of depreciation allowances on existing capital, 1s 
proportlonal to the value of the mltlal capital stock The maximum principle 

“US investment stuches based on the ‘4’ model Include von Furstenberg (1977), &co10 
(1975), Engle and Foley (1975), and Summers (1981) Studies using Bntish data include 
Jenkmson (198 1) and O&on (1978, 1979) 
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implies that d( K -B,)/dK, =A.:, this is Just what is meant by the assertion 
that 2: 1s the shadow price of new investment, or ‘marginal 4’ This result, 
along with the homogeneity condltlon, Implies that 

(2 18) 

This expression provides an observable counterpart for the shadow price of 
new investment The denommator involves (l-6)& 1 because this 1s the 
size of the firm’s capital stock at the begmmng of this period l6 

We have emphasized the role of internal adJustment costs m the firm’s 
investment declslon The functional form of the investment function 1s 
completely determined by inverting JI#:, K,,E,) In general, the resulting 
speclficatlon will be highly nonlinear However, a tractable adjustment cost 
function which yields a linear investment equation was mtroduced by 
Summers (1981) The firm faces convex adjustment costs which are 
proportlonal to the square of (Z/K -a -E), where a + E represents the ‘normal 
investment level Scaling these costs by the size of the firm yields 

‘K (2 19) 

Returning to the investment first-order condltlon, since $,(I, K, E) = +(Z/K - a 
-E) we can find an exphclt Investment function ” We invert the equation 

l=R,N, (2 20) 

where Q,, defined above, depends upon both tax rates and the marginal 
source of investment finance The result 1s a linear investment equation 

4 1 
K=a+-QQ,+E, 

f 4.._ 
(2 21) 

m which the effect of Q on investment actlvrty depends upon 8, the 
parameter from the adJustment cost function It is important to notice that E, 
the mnovatlon term m the adjustment cost function, has a Qrect effect on the 

16A more deta.ded denvatlon IS presented m Poterba (1982) 
l’A firm would never choose to Invest less than a+~ The firm sets tiI= Q, and smce 

adjustment costs are symmetnc m (I/K) around CZ+E, there are two points at which this 
condition 1s satlstied However, at the point where I(I#/K) = Q and I/K <a-t&, margmal 
adjustment costs are falling so the firm should undertake further mvestment 
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value of the firm because changes m the optimal level of investment today 
affect the total value of the dlscounted profit sum The value of the firm 
affects Q, and it 1s therefore appropnate to treat Q as an endogenous vanable 
when estimating the investment model 

Alternative assumptions about the firm’s marginal source of financial 
capital relate investment to different functions of the market value-to- 
replacement-cost ratio The investment function when firms use retentions 1s 
(2 21) with QR defined by 

l-z ( >( K-4 
Q PrK,_1(1-6)-1+u,+n,+b > 

R,I 
= (l-n+ 

1-Z 

The new equity finance case corresponds to 

K-4 -l+uu,+n,+b 

QN,t= 
PA, - Al - 4 

1-Z 

(2 22) 

(2 23) 

In later sections of this paper we use econometric tests of ‘non-nested’ 
hypotheses to dlstmgulsh between these alternative investment speaficatlons, 
lmphcltly testing which financial margm assumption 1s more appropriate 

It 1s important to realize that while we have tried to Justify the ‘q’ 
approach m an adjustment cost framework, this is not the only, or perhaps 
even the best, derivation Keynes (1936) and Tobm (1969) both suggested 
that the level of investment activity should be an increasing function of stock 
market value Our study may be viewed as an extension of previous ‘q’ 
investment studies, m which we analyse the firm’s financial constraints 
Although cntlasms may be levelled at the ‘q’ methodology, unless they affect 
one of (2 22) and (2 23) more than the other, they should not bias our results 

3. Data 

The prmclpal data requirements for the estimation of the model developed 
m the preceding section are time series for tax adjusted Q and the gross 
investment rate This section describes the construction of an annual time 
series for these vanables for Brltlsh Industrial and Commercial companies for 
the penod 1950-1980 

3 1 Tax adJusted Q 

The values of the replacement cost of the capital stock, pK, the market 
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value of eqmty, y and the debt-capital ratio, b, are drawn from the Bank of 
England (1980) for the post-1963 period Earlier data, on an annual basis., 
were sometlmes available from the CSO In other cases we extrapolated 
backwards I8 Information on the margmal rates of m&vldual income tax on 
dividends and capital gains (m and z) and the tax dlsmcentlve to dividend 
payment, 0, was obtamed from Kmg (1977) and King, Naldrett and Poterba 
(1983) 

The principal complexltles came m the calculation of terms reflecting the 
effects of depreclatlon allowances and investment mcentlves on old capital, B, 
and new capital, u Estimates of u and n, usmg procedures similar to ours, 
have been presented by Melhss and RIchardson for the post-1963 period The 
only previous attempt to calculate B was made by Oulton (1979) who 
assumed the economy was m steady state through the period Consistent 
estnnates of B and u can be derived for the entire postwar period from 
mformatlon on tax depreciation rules 

British tax law Identifies three distinct types of investment (1) bmldmgs, 
(2) plant, machinery and most types of vehicles, and (3) automobiles The last 
two are treated m essentially identical fashion except for mmor differences m 
the rates of wntmg down allowances For each type of Investment, we 
calculated the present value of depreclatlon allowances which the firm could 
expect to accrue over the lifetime of the investment For each year after the 
investment and until the capital goods were completely written down for tax 
purposes, we determined the present value of the remaining future 
depreciation allowances I9 By aggregating the value of the remaining 
allowances over vintages of capital, we computed the total value of the 
remaining depreclatlon allowances on the exlstmg capital stock 

The treatment of investment mcentlves on buildings will be described first 
Building investment, denoted Zb(t), 1s ehglble for a tax free investment grant 
(z$) and taxable mltlal allowances (zb) and investment allowances (.z$) m the 
year of construction In subsequent years, bulldmgs are depreciated on a 
straight line, historic cost schedule at the rate of writing down allowances 
(2:) The present value of the investment incentives on a one pound 
Investment is 

zt + 2(z6 + z;, + z$ d 
= 

(1 +r) +r (1 ~&,_, C(l+rP-11, (3 1) 

“A data appendix IS avadable from the authors on request 
“We have ignored the rather complex Issues assoctated wth the resale of capital goods and 

the recapture provlslons of the depreclatlon laws 
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where Tb = (1 -z% -zi)/zt This expression follows Oulton (1979) m assummg 
that firms pay taxes about one year m arrears The discount rate used 1s 
r=(l --z)z where t IS the nominal interest rate on British government consols 
We chose this rate because we are dlscountmg a nominal stream of after-tax 
payments which 1s essentially nsk-free 

The expression for q, describes the present value of the subsidies which a 
firm can expect to receive when it considers mvestmg m a new bmldmg A 
related concept 1s the present value, at time t, of the remaining depreciation 
allowances (the ‘value of the depreciation bond’) on investment put m place 
at time s<t This consists of the present value of the wntmg down 
allowances for the T&) -(t- S) years remaining m the taxable hfe of the 
budding The value of these remammg allowances, R,(s, t), is Just 

Tb z;(s) z(t) 
Rb b t, = zb(s)* ,zo ( 1 + r,)k + 1 

zb(s)zf(s)z(t) 
= rt( 1 + ,.)Tb(S. t) + 1 

~(1 +#b(S. t) + 1 _ 11, 

(32) 

where &(s, t) = Tb(S) -(t-S) Both t$, and R, are computed under the 
assumptions that (1) the firm ~111 always have positive profits against which 
to deduct the investment allowances, and (2) firms antlclpate that the current 
corporate tax rate will never change 

The tax treatment of plant, machinery, cars and other vebcles differs from 
that for buildings m that the wntmg down allowances are granted on a 
dechnmg balance basis The value of the plant which may be depreciated 1s 
the mltlal cost of the plant mmus the investment grant and the mltlal 
allowance In the above notation with subscript ‘p’ for plant and machmery 

(3 3) 

and 

m l-z;(s) 
Rph t) = ~,(s)*~(t)*c,(s, 0 ,zl 

[ 1 Ii 
1 + +I , 

where 

C,(s, 4 = lx1 - z;(s))(l -z;(s) - z;(s))(l - z;(s))] 

(34) 

The expressions for cars, U, and R,(s,t), are exactly the same urlth z, 
replacing zP Following the Bank of England (1980), we truncated the mtimte 
series m (3 3) and (3 4) at a 33-year hfetlme for plant and a lo-year hfetnne 
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for autos Since 1972 the tax law has pernutted the full expensmg of 
investment m plant and machinery Ths corresponds to z”,= 10, and all of 
the investment mcentwes are collected m the year when the plant 1s installed 

The computed values of up, u,,, and u, enabled us to compute the effective 
investment mcentlve which applied m each year smce 1948 We did this by 
weighting the three investment credit senes by the share of each type m gross 
investment 2o The resulting series, u, measures the reduction m the cost of 
new investment goods which firms received because of investment incentives 
on a typical pound of investment The series peaked m 1963, when 
investment mcentlves allowed firms to recoup 58 5 percent of investment 
costs The full time senes 1s reported m column 1 of table 1 

Our computations on R(s, t) for the three types of investment expenditures 
allow us to determine the remaining value of the depreciation bond for all 
capital installed after 1947 However, for the early postwar years it 1s 
important to know about investment before 1947 Unfortunately, mformatl6n 
on the vintage composltlon of the capital stock which was standing at the 
end of World War II 1s tenuous at best 21 We approximated the depreciation 
bond by assuming that the net capital stock m 1948, Kyg4s, would depreciate 
at a constant exponential rate and that companies would be permitted to 
deduct true econormc depreciation on that capital stock forever The 
exponential decay rate was calculated to be 004 per year using capital 
consumption and net capital stock data Therefore, we computed 

R,,,(s) = z( 1 -d)” - ‘948Kf;‘94, 
g, d(l-d)k zd(l-dy194*Ky,,* 

k=1(1+I)L= 
c 

d+r 
(3 5) 

To determme the total value of the depreciation bond outstanding m any 
year, we sum the value of the remalmng allowances on all the vintages of 
each type of capital good which are still eligible for credit If Tt 1s the date 
of mstallatlon of the oldest bmldmgs which are still ehgble for wntmg down 
allowances, then 

s=t 

&,(t) = c RI&, 0 
s=T'b 

“‘Whde the tax treatment of autos differs from that for other types of velucles, the avadable 
data on investment IS typically dlvlded mto buddmgs, plant/machmery, and all vehicles To 
obtam the present value of Investment credits on vehicles, we agam followed the Bank of 
England (1980) and formed a weighted average of u, and uP with weights 0 24 and 0 76, 
respectively These weights approxnnately correspond to the share of autos m vehtcle investment 
Some sensitivity tests showed that our results are very insensItive to this welghtmg 

*ITwo of the best studies of capital formation before and unmedlately after the war are 
Redfem (1955) and Dean (1964) Nather conveys much iformation on the vmtage dlstnbution 
of the capital stock remammg after the war 
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Repeating this exercise for the other categories of investment yields B,(t) and 
B,(t), which may then be added to B,,,(t) to produce 

B(t) = B,(t) +&(t) + B,(t) +&v,,(t) (3 6) 

The actual values of this senes are displayed m column 2 of table 1, and 
there 1s quite a sulistantlal amount of vanatlon m the data This suggests 
that a computation based on steady states [I e Oulton (1979)] might be 
substantially muleadmg For 1980, a year when the total market valuation of 
equity and preference shares was 8194 bllhon pounds, the value of remammg 
depreclatlon clanns was 7 04 b&on, or 8 6 percent of the market’s valuation 
Alternatively, this may be thought of as 2 7 percent of the replacement value 
of the net capital stock 

There is a practical problem m the construction of Q The defimtlon of Q’s 
denominator, the replacement value of the capital stock, 1s complicated by 
the presence of mventorles and work m progress Two approaches to the 
treatment of mventones were pursued The first 1s to add together the 
replacement value of mventorles and the physical capital stock and consider 
this as a measure of the total replacement value of the firm’s physical assets 
This approach, which we used, requires computmg (V-B)/(pK +ZNV) The 
alternatlie approach 1s to treat inventories as liquid assets and to subtract 
their value from the numerator of Q and compute (V-B -ZNV)/pK This 
method of adjustment was also tried, and it ylelded investment equation 
results very similar to those obtained with the first procedure We report the 
series for (V-B)/(pK +INV) m table 1, column 3 This senes has ranged 
from 0 11 to 100 durmg the last 30 years 

Our estimates of QN and QR are shown m columns 4 and 5 of tables 1 QR 
1s computed under the capltahzatlon hypothesis and QN under the double 
taxation view The variance of QR under the capltahzatlon hypothesis 1s 1 35 
times that of QN 

3 2 The gross investment rate 

The dependent variable m our speclficatlons 1s the ratio of gross 
investment to the net capital stock Data on gross investment by ICCs 1s 
available for the penod since 1963 Before that, we extrapolated using data 
from the Annual Abstract of Statlstlcs on investment by quoted companies 
and all non-natlonahzed compames The net capital stock was computed m a 
slmllar fashlon, usmg data from the Bank of England (1980) for the period 
since 1960 and Blue Book estimates of the net company sector capital stock 
and net investment for the pre-1960 penod Our senes for the investment 
rate 1s shown m column 6 of table 1 The gross investment rate averages 7 5 
percent for our sample period and peaks at 9 87 percent m 1964 
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4. Results 

This section describes our emplncal tests of the double tax and 
capltahzatlon models The two theories of dividend taxation gave rise to the 
alternative empirical models of corporate investment behavior, as presented 
above These equations are reproduced below, (4.la) corresponds to the 
capltahzatlon view and (4 lb) IS denved under the assumptions of the 
traditional model 

(4 lb) 

The difference between QR and QN IS that QR adjusts the market value of the 

(4 la) 

firm’s equity to take account of future tax habllltles on the firm’s dividends, 
while QN ignores this adjustment 

Before turnmg to the emplncal results, it IS necessary to discuss several 
issues connected with estimation The exogenelty of Q m (4 la, b) IS a delicate 
issue There IS no reason to believe that Q and &I are uncorrelated Shocks to 
the adJustment cost function may affect market valuation, v and therefore Q 
This endogenelty IS not likely to be severe since the vast majority of the 
variance m Q arises from other sources The left out variable error formula 
lmphes that the bias m the OLS estimate of PI IS gven by 

This implies that the bias IS bounded by the ratlo oJoQ, which, as indicated 
below, IS neghgble relative to the estunates of PI As a further precaution and 
m order to treat errors m measurement of I/ and K, many of the equations 
were estimated using mstrumental vanables The instruments were lagged 
values of the tax rates which went mto the construction of Q There IS no 
reason to expect these variables to be correlated with technologcal shocks to 
the adjustment cost function 

The investment model which was derived m section 2 related current 
investment expenditure to the current value of Q Lagged Q should have no 
impact on investment, gven contemporaneous Q, since all of the mformatlon 
which was used in agents’ calculation of Q,_I can also be used m the 
calculation of Q, However, a glance at the data m table 1 shows that 
investment actlvlty is highly senally correlated To guard against the 
prospect that residual autocorrelatlon would contammate our inferences 
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about the competing investment theories, we estnnated ‘overfittmg’ models22 
[see Box and Jenkins (1970) or Hendry and Mlzon (1978)], and then 
attempted to impose zero restrlctlons or common factor restnctlons 23 After 
ehmmatmg parameters from the general specScatIon, we were led to the 
‘parslmomous model below 24 

0 ; =Po+BlQt+BzQt t 1 +ut, (4 2a) 

(4 2b) 

The presence of residual autocorrelatlon reflects senal correlation m the 
shocks to the adlustment cost function The lagged values of Q m the 
investment function are more troubhng However, the annual investment 
series which we used to construct (Z/K) doubtless Includes some projects for 
which the declslon to invest was taken m the year prior to recording the 
expenditure These delivery and declslon lags, or the posslblhty of data 
mlsahgnment, may explain the presence of Qt _ 1 m the mvestment models 

After dlscovermg second-order autocorrelatlon, our equations were 
estimated by a vanant of Amemlya’s (1974) nonlinear two-stage least squares 
procedure We first defined the ‘quasi-dlfferenced’ form of (4 2) 

0 f =Bo+(81+B2L)Qt+(1-p,L-p2L2)-1~t 
t 

=Bo(l-A-P2)+A K _ 
(z)t l+p2(i)t_2+~~Q, 

+(Bz-B1~1)Qt-1-(B1~2+P2~1)Qt-z-B2~2Qt-3+~t (4 3) 

We then applied nonhnear 2SLS to this speclficatlon 

ZZOur most general ovefittmg models included five lagged values of (I/K) and Q For 
example, for the Investment model under the double-tax hypothesis, the estimated model IS 

I 

0 
=0025+123L- 105L?+O73c-045L4+014c); 

E 1 (0011) (025) (039) (0 45) (0 40) (0 19) 0 ’ 

+(085 - 053L+ 0471?- 017L3+ 046IZ- 019p)Q,,,+~, 
(021) (034) (033) (0 33) (0 27) (0 24) 

R2=90, SSR = 1460, DW 7205 

23Whde our theory adnuts the posslblllty of autocorrelated errors m the adjustment cost 
function, the presence of lagged values of (I/K) would rase some dficulttes The level of 
Investment today would thereby mfluence the margmal cost of investment tomorrow The 
solution to the firm’s optmml control problem would therefore depend upon both the shadow 
pnce of capital today and Its expected shadow value tomorrow, leading to an Investment 
function which would be dficult to implement econometncally 

*?he common factor restnctlon unphed by the autocorrelated error structure was not 
rejected by the data 
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We present results for three sample periods m table 2 (1) 1950-80, which 
IS the full penod for which our data were avallable, (2) 1963-80, the period 
for which Bank of England data were available and durmg which it was not 
necessary to make extrapolations and mterpolatlons, and (3) 1950-72 There 
are two reasons for terminating the sample m 1972, both relate to the tax 
reform which took effect m 1973 First, 1972 1s the last year when q* < 1 and 
the pure capltahzatlon hypothesis should apply Smce 1973, q*> 1 and we 
have assumed that firms treat this as q* = 1 The second reason for excluding 
the last eight years 1s that smce 1973, many firms have paid no corporate 
profits taxes Therefore, It becomes necessary to re-examme some of the 
calculations m section 3 m particular, firms will face values of z =0 which 
imply U= 0 and B =0 If the firm pays no taxes, depreciation allowances 
which can be written off agamst taxes are of little value 25 

The results demonstrate the supenorlty of the Q speclficatlon based on the 
‘traditional view’ of dlvldend taxation It outperforms the equations based on 
the capltahzatron hypothesis for all sample periods The standard error of 
estimate m the OLS equation 1s only 75 percent of that for the alternative 
hypothesis The ‘tradltlonal view’ speaficatlons also provide much better fits 
m the generalized least squares regressions, and the instrumental vanable 
estimations 

While our research focuses on the use of Investment equations to test 
hypotheses about financial behavior, the equations reported m table 2 may 
be analyzed as mvestment equations m their own right They support earlier 
findmgs by Jenkmson (1981) and Oulton (1979) that the q theory model can 
be qmte powerful m explammg the observed investment behavior of British 
industry Our results suggest that an increase of 10 percent m the stock 
market would rase the mvestment rate by about 15 percent The coeffliaents 
on Q m the reported investment equations are larger than those m earlier 
studies despite the dlvlslon of our Q measure by (l-z) This 1s probably due 
to our use of annual as opposed to quarterly data series (both Jenkmson and 
Oulton use quarterly data), the extension of the sample penod and the 
improved estimates of tax effects Our equations also tit somewhat better 
than earlier q investment models 

The equations also provide mformatlon about the dynamics of mvestment 
behavior The year-lagged value of Q always enters slgmficantly and with a 
coefflaent that 1s about two-thirds of the value of the current Q Our results 
indicate that about 60 percent of the total investment response to Q occurs 
wlthm a year of the change m the valuation ratio 

Part of the explanation for our larger coeficlent 1s that annual data on Q 
are less contammated by short-term fluctuations m market value than are 

Z5We have estimated equations for the whole sample m which we constrain T= u=B=O for 
the whole post-1972 penod This turns out to reduce the explanatory power of the equations 
and does not alter any of the basic results which are reported here 
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quarterly Q series, our equations are more successful at capturmg the 
underlymg long-term relationship between Q and investment Most of the 
noise and measurement error should be concentrated at relatively high 
frequencies While day-to-day changes m the market’s value and m equity 
prices may be the result of new mformatlon or speculation, the longer term 
movements m the market probably reflect something about mvestors’ 
underlying view of the returns to capital investment This argument also 
explains why the correction for autocorrelation reduces the coefflclents of Q 
Quasi-dlfferencmg the data Increases the weight placed on high frequency 
vanation 

Engle and Foley (1975) have invoked this argument and then estimated an 
investment function for the United States using the band spectral regression 
technique [see Engle (1974)] This approach mvolves decomposmg the 
observed data series mto frequency components and then filtering the data to 
eliminate high frequency vanatlons In applying this approach to Bntlsh 
investment data, we alternatively chose to eliminate those components of Q- 
variance which occurred at perlodlcltles below three, and below five, years 
The results show that the low frequency relatlonshlp between the investment 
rate and the valuation ratio 1s stronger than the relatlonshlp which 1s 
observed using the raw quarterly or annual data (table 3) The effect of an 
increase m Q which 1s caused by a permanent change m the corporate 
environment, for example a new tax pohcy, 1s larger than one caused by a 
momentary increase m stock market values The superlonty of the double- 
tax 4 to the capltahzatlon equations also remains evident at low frequencies 

Table 3 

Band spectrum regressron results 

Tax 
Window hypothesis OL B R2 SSR 

1 year TCH 670 
(0 23) 

1 year DTH 680 
(0 18) 

3 years TCH 
,& 

3 years DTH 676 
(0 22) 

5 years TCH 656 
(0 39) 

5 years DTH 668 
(0 29) 

154 047 23 845 
(0 30) 

201 079 1803 
(0 30) 

,E) 050 22 451 

211 062 16 89 
(0 39) 

I 78 053 20 09 
(0 54) 

231 061 14 15 
(0 52) 

Note Calculations were performed using the TROLL 
Program The equation estimated IS I/K = a + /IQ + E 



160 J M Poterba and L H Summers, Dwadend taxes 

The previous results showed that double-tax regression models estimated 
using QN, which corresponds to the double-tax hypothesis, fit better than 
those estimated using QR, which was denved from the tax capltahzatlon 
hypothesis A more formal comparison of the two hypotheses 1s possible We 
take three different approaches m welghmg the evidence one mvolves 
Bayeslan analysis of the two models, one 1s a classical statlstlcal test, and the 
last estnnates a weighted average of the two models 

We begin by reportmg the likelihood ratios for the pans of equations m 
table 2 These ratios represent the posterior odds ratio implied by Bayes’ 
theorem starting with a diffuse prior on the two hypotheses That IS, if one 
started out asslgmng equal prior likelihoods to the estimated equations for the 
two hypotheses, and then used these equations together with standard rules 
of Inference, they represent the postenor odds ratio we would assign to the 
two hypotheses 26 In all cases, the hkehhood of the ‘double-tax’ hypothesis 
far exceeds that of the capltahzatlon hypothesis The worst case for the 
traditional view suggests that it 1s more than five times more likely than the 
new view 

Regression pair Posterior odds ratlo 
5&80 sample, AR2 59 to 1 
50-80 sample, OLS 337 to 1 
50-82 sample, ARZIV 5 to 1 
63-80 sample, AR2 78 to 1 
50-72 sample, AR2 249 to 1 

An alternative and perhaps more mformatlve way of comparmg the two 
hypotheses 1s through a speclficatlon test The problem of testing non-nested 
hypotheses has been an active research area m econometrics during the last 
decade Pesaran (1974) showed how the basic results of Cox (1961) could be 
applied to the problem of comparing two linear regression speclficatlons 
Research since then 1s summanzed m Mlzon and Richard (1982) That paper 

26The postenor odds ratlo 1s defined as 

max~~lH4 
a= @ 

maxUeIH2) 
0 

For the special case when cl IS assumed normally dlstnbuted and the model IS linear, this 
statlstlc reduces to 

$2 T,Z 
A=2 > 

0 
where d’=~(y-~j?)~ under H, and d’=~(y-x~)’ under Hz The notion of using postenor 
odds ratios to compare alternative model speclficattons has a long hlstory m statistics and 
econometncs Zellner (1979) discusses the ments of this approach Feenstra and Weltzman 
(1981) descnbe empnxal procedures for evaluating the dlstnbutlon of I Our procedure amounts 
to assuming an equally-hkely pnor over the two points wbch constitute hkehhood function 
maxlma under the two hypotheses 
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also develops Cox’s ongmal ‘encompassmg’ prmclple m great detail In the 
Mlzon-Richard termmology, our problem reduces to the followmg two 
hypotheses 

H, corresponds to the new issues margm, since it proposes that condltlonal 
on the summary statlstlcs QR and QN for investment activity, (I/K) depends 
only upon QN Similarly, H, corresponds to the retentions margin, or 
capitahzation case 

Cox’s encompassmg prmclple states that we can test H, by analyzing its 
ability to predict what we observe when estimating the rmsspeclfied (under 
H,) model described by H, Mlzon and Richard (1982) show that the Wald 
encompassmg test of H, when H, 1s the null 1s the ‘orthodox’ F-test of 6, = 0 
in 

Encompassmg tests are easy to compute m the models which I have 
reported Table 4 shows several such calculations, and their conclusions The 
tests are quite clear about which model 1s more data-compatible In all cases 
considered, the encompassmg tests relect the null of the capltahzatlon 

Table 4 

Encompassmg tests of competing models 

Null hypothesis 
Alternative 
hypothesis 

Estunatlon 
method 

Test result/ 
conclusion 

Capitalization 
Capitahzation 
Capitahzation 
Double tax 
Double tax 
Double tax 

Double tax 
Double tax 
Double tax 
Capitahzatton 
Capitalization 
Capitalization 

OLS 
AR2 
ARZ-IV 
OLS 
AR2 
ARZIV 

6 82/ReJect null 
3 92/Reject null 

13 91/ReJect null 
0 37/Do not reject 
176/Do not reject 
2 51/Do not reJect 

Notes The 95% value for F(2,22) 1s 295 This 1s the appropnate test level for 
statlstlcs reported m rows 3 and 6 The test statistics m the other rows 
are dlstnbuted F(2,26) under the null then cntlcal value 1s 3 07 The 
reported test statlstlcs are Wald tests of the restriction that the 
coeffkents on the alternative-hypothesis Q vanables are zero 
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hypothesis when faced with the alternative of the ‘traditional’ view In 
contrast, however, when the roles of the null and alternative are reversed, the 
traditional view cannot be reJected 

All of the tests of the two divrdend tax hypotheses which we have reported 
so far involve comparison of two alternative hypotheses In section 2, 
however, we argued that there was no smgle margin for the whole economy 
and that m practice the aggregate mvestment equation would reflect a 
weighted average of the two finance sources Defining 2 =( 1 -z)/( 1 -m)0, we 
claimed that the aggregate investment function could be written 

;=Bo+(Bl+m (W-w)Z)Ffu+b+n-1 +&I, 
C 1 (4 5) 

where o represents the fraction of mvestment financed at the margin by new 
equity issues, and (l-o) the share financed out of retentions The double- 
taxation hypothesis imphes o= 10, while the capitahzation view predicts 
o=o 

The results of e&mating eq (4 5) using nonhnear least squares are 
reported m table 5 They tell a consistent story. The estimates of w range 
from 0 76 to 2 16 In all but one case the hypothesis is that w=O can be 
reJected at the 5 percent level The hypothesis is that w= 1 cannot be rejected 
except for the 1963-80 period when CC= 2 16 These results suggest that the 
capitalization hypothesis does not describe the behavtor of the firms who 
undertake any empirically sigmficant fraction of mvestment 

The results m this section universally support the traditional view of 
dividend taxation The tax factor m Q imphed by the capitalization view 
clearly detracts from the explanatory power of the investment equations Our 
preferred mvestment model 1s the one which would be derived if either the 
double-tax hypothesis were correct or If the stock market ignored taxes m 
valuing shares The present tests have no power to distmgursh between these 
explanations However, a large body of empirical work has shown that the 
value of securities does reflect their after-tax yield Therefore we prefer to 
interpret the findings as supportmg the double-tax view 

Our results contrast with Summers (1981), who found the tax adjustments 
added to the explanatory power of Q investment equations for the United 
States The difference may arise because the earher study tested the 
contnbutron of all the tax effects Jointly rather than Just the effect of the 
adjustment for distnbutions Alternatively, it may reflect differences between 
countries m corporate behavior 

5. Conclusions 

The results m this paper provide strong support for the traditional view 
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that dividend taxes discourage corporate investment The data declslvely 
refute the hypothesis that by raising the cost of paying out funds to 
shareholders, dividend taxes encourage investment through retentions 
Rather, It appears that m making investment decisions, corporations act as d 
margmal investment 1s financed through new share issues This suggests that 
the capltahzatlon hypothesis cannot account for dividend behavior m the 
United Kingdom 

These findliigs have important lmphcatlons for both taf analysis and 
pohcy They imply that even though only a neghgble fraction of mvestment 
1s financed through new share issues, dividend taxes nonetheless have potent 
effects on the cost of capital and investment This Implies that formulations 
which employ welghted average costs of capital and assign a large weight to 
retentions will badly understate the dlsmcentlve to mvestment caused by the 
tax system More generally, these results strongly confirm the importance of 
consldermg taxes levled at both the corporate and personal levels m 
assessing the tax system’s impact on capital formation This suggests the 
importance of including variables reflecting personal taxes m standard 
investment specifications 

This research could usefully be extended m several directions If the 
investment equations reported here were coupled with a model of stock 
market valuation it would be possible to obtain estimates of the effect of tax 
reforms on investment A rational expectations approach to modelhng 
market valuation 1s developed m Summers (1981), who shows how it can be 
used to estimate the effect of pohcy announcements and temporary pohcy 
changes as well as the types of reform usually considered 

Most importantly, the negative findings m this paper regarding the 
‘capltahzatlon’ hypothesis underscore the importance of developing a 
satisfactory theory of dividend behavior The ‘tradltlonal’ view supported 
here offers no convmcmg explanation for the payment of dlvldends Until 
such an explanation 1s found, it wdl be dlfflcult to model persuasively the 
effects of changes m tax pohcy regarding corporate dlstrlbutlons 
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Appendix: Data used in constructing ‘Q 

THETAP THETAHAT CGTAX TAXFACT MVEQ*SHRDOM MVPREF NETCAP BVSM 

1948 0450 1581 0000 1 150 6,402 078 3,208 7,734 2,991 
1949 0450 1570 0000 1 158 5,332 984 2,082 8,131 3,052 
1950 0463 1550 0000 1201 5,726 118 2 193 8,696 3,082 
1951 0475 1361 0000 1400 5,875 599 1,949 9,919 3,610 
1952 0463 1356 0000 1373 5,433 972 1,826 11,351 3,687 
1953 0450 1333 0000 1364 6,159 736 1,908 11,798 3,769 
1954 0438 1311 0000 1357 8,596,500 2,083 12,009 4,010 
1955 0425 1277 0000 1362 8,713,199 1,996 13,100 4,469 
1956 0425 1190 0000 1461 7,818,160 1,770 14,200 4,892 
1957 0425 1183 OCKKI I 470 8,326,986 1,659 15,700 5,155 
1958 0406 1521 OOOO 1 107 9,123,146 1,648 16,400 5,069 
1959 0388 1633 0000 1001 15,020,248 1,711 16,700 5,204 
1960 0388 1633 0000 1001 18,695,935 1,703 18,000 5,957 
1961 0388 1633 OWI 1001 18,796 875 1,657 19,500 6,173 
1962 0388 1633 0000 1001 17,378 815 1,709 20,900 6,245 
1963 0388 1633 0000 1001 27,942 780 1,801 21,596 6,521 
1964 0400 1667 0000 1cOo 24,891 100 1,904 23,180 7,161 
1965 0412 1527 0184 0909 27,423 260 1,844 25,152 8,000 
1966 0412 1000 0171 1410 17,088,870 1,711 27,167 8,706 
1967 0412 1000 0174 1405 26,694 100 1,593 27,942 8,986 
1968 0412 1000 0 167 1417 41,662 320 1,266 29,595 9,469 
1969 0412 1000 0154 1439 34,819 250 1,076 32,839 10,539 
1970 0400 loo0 0 151 1415 28,203 790 738 37,255 11,701 
1971 0388 1000 0 149 1391 38,346 830 965 42,631 12,607 
1972 0386 1257 0 147 1105 34,292 400 840 48,992 13,598 
1973 0413 1460 0 145 0 998 24,455 000 556 59,536 15,900 
1974 0432 1515 0143 0996 14,497 000 517 75,560 21,297 
1975 0437 1538 0 141 0 992 43,606 080 451 92,892 25,123 
1976 0428 1527 0139 0986 41,163 020 547 110,110 28,259 
1977 0417 1504 0 137 0984 65,814 650 767 127,865 34,167 
1978 0392 1460 0 136 0973 86,484 580 736 149,392 38,698 
1979 0364 1429 0 135 0952 108,343 320 781 177,665 46,245 
1980 0360 1429 0134 0 947 81,125 800 815 208,321 53,665 

Data dejmtwns and legend 
THETAP=m, the margmal personal tax rate on dlvldends 
THETAHAT=& the effective amount of dividends received by shareholders when the firm dlstnbutes 
one pound 
CGTAX = z, the effective tax rate on capital guns 
TAXFACT = (1 -z)/[( 1 - m)B], the Inverse of the eqmhbnum value of q* 
MVEQ*SHRDOM =market value of ordinary shares whch correspond to domestlc earmngs 
MVPREF=market value of preference shares 
NETCAP =pK, the net value of the capital stock at replacement cost 
BVSM = book value of stocks and work m progress 
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