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Abstract

In this paper we offer an analysis of the effects of uncertainty about
future tax policy on irreversible investment. The main message of the
paper is that investment is not much affected by the degreee of tax
policy uncertainty. This is true regardless of whether random tax
changes are determined endogenously or exogenously. The paper
therefore indicates that reducing tax policy uncertainty is probably no
magic bullet to increase private investment spending.
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1 Introduction

The impact of tax policy uncertainty on investment spending, a topic of obvious concern
for policy-makers, has attracted considerable interest in the analytical public finance
literature recently.! One reason for the policy relevance is that globalisation has cre-
ated increasing tax competition in the OECD countries in which governments started a
“race to lower tax rates” slashing taxes in tax-cut cum base-broadening tax reforms to
lure global business.? Additionally, the severe limits on deficits and debt levels set by
the ” Growth and Stability Pact” means that several EMU members are still facing the
need for major fiscal retrenchment. Altogether these ongoing fiscal policy debates have
created substantial uncertainty about the future levels of corporate taxation and/or
investment subsidies. In standard models of risk-neutral investors-firms the impact of
uncertainty depends basically on the relationship between the expected marginal rev-
enue product of capital and the stochastic variables - typically the relative output price.
Consider, for example, the scenario of the constant-returns, perfectly competitive firm
in which capital is the only fixed factor, while labour can be adjusted costlessly in the
face of changing output prices. Price shocks then alter the optimal capital-labour mix,
thus making the marginal revenue product of capital rise more (or fall less) then relative
output price. In such conditions, marginal profitability is a convex function of output
prices and Jensens inequality then implies that higher price uncertainty raises the ex-
pected profitability of capital, thereby decreasing the trigger value of investment.? The
more recent literature pioneered by Dixit and Pindyck (1994) has emphasized the irre-
versible nature of most fixed investment projects combined with timing flexibility and
risk neutrality. The analytical tactic is to value a corporate investment opportunity
as an American call option. The potential investment to be made then corresponds to
an options exercise price and the length of time the company can wait before it has to
decide is like the call options time to expiration. The irreversibility assumption does
not seem a widely unrealistic assumption, given the firm-specific nature of machinery,
the costs of installation, bankruptcy, hiring and firing labour, and so on. It makes
investment adjustment costs asymmetric - larger for downward than for upward ad-

justment. Under appropriate conditions, this creates a range of inaction: investment

1See, for example, Alvarez, Kanniainen & Sodersten (1998), Alvarez & Kanniainen (1997), Hopen-
havn & Muniagurria (1993), Jeong (1995), Niemann (1999) MacKie-Mason (1990), Hassett & Metcalf
(1999), Pennings (2000) and Rodrik (1991). A simple textbook analysis of the effects of uncertainty
about future tax policy is available in Romer (1996), pp. 365-369.

2For empirical evidence on tax competition and investment see Hines & Rice (1994), Hines (1999)
and Althuser, Gruber & Newlon (1998). A comprehensive review of the relation between tax policy
and investment spending is available in Hassett & Hubbard (1996).

3See, for example, Abel (1983) and Hartman (1972).



takes place only when expected profitability exceeds a certain threshold. From the
preceding discussion it is clear, however, that irreversibility per se is not sufficient to
turn around the positive uncertainty-investment link following from the convexity of
the profit function. Indeed, even under irreversible investment it can be shown that op-
timal investment by a competitive firm operating under constant returns continues to
be a non-decreasing function of uncertainty.* To reverse this counterintuitive result one
has to bring in additional assumptions such as imperfect competition and/or decreas-
ing returns to scale. When combined with irreversibility and timing flexibility this can
create a wait-and-see-strategy-postponing investments until the future becomes clear.®
The crucial assumption that the marginal profitability of capital declines with the stock
of capital cannot, by definition, apply to a constant-returns perfectly competitive firm,
for which the marginal product of capital is unrelated to the level of capital. On the
contrary, such conditions hold for imperfectly competitive firms.® Hassett & Metcalf
(1999) have recently used the real-options valuation model to analyse the impact of
tax policy uncertainty on irreversible investment. Their theoretical paper gives the
insight that higher tax uncertainty actually leads to more investment expenditures of a
perfectly competitive firm. Since endogenously timed stationary investment allowances
are likely to increase when they are low, the higher the uncertainty, the more firms are
inclined to undertake an irreversible investment at a relatively low tax rate. This rosy
picture is obviously in sharp contrast to the view of business economists that uncer-
tainty about future corporate taxation cannot be beneficial.” Given the ambiguous
analytical and numerical results of the investment literature summarized above, the

paper offers a thorough re-examination of optimal investment strategies in uncertain

4See Caballero (1991) and Abel & Eberly (1994).

5The intuitive reason for this result is that irreversibility makes downside uncertainty more im-
portant than upside uncertainty because disinvestment is more costlier than investment. Favourable
shocks have a smaller effect on profitability than adverse shocks, and therefore firms become ex ante
reluctant to invest to reduce the risk of being stuck ex post with an unprofitable capital stock.

630 far the discussion has been limited to the risk-neutral case. One alternative approach take
as starting point the case of risk-averse agents facing limited diversification possibilities in imperfect
capital markets. Along these lines Zeira (1990) has again shown that the link between uncertainty
and investment for perfectly competitive firms in ambiguous. On one hand the convexity of the profit
function mentioned earlier increases investment, on the other hand, higher uncertainty decreases
investment due to the investors risk aversion. An related approach is the ”disappointment aversion”
approach advocated by Aizenman (1995). They depart from the traditional expected utility framework
by assuming that agents attach more weight to adverse outcomes than to favorable ones. They show
that this can lead to a negative investment-uncertainty sign.

In its recent benchmarking study of the UK economy, for example, the Department of Trade and
Industry (DTI) has stated that “instability and uncertainty are bad for business. Volatile interest rates,
high and unstable inflation and uncertainty over the future course of output and demand undermine
business confidence and damages the incentives to invest and plan for the long term” [Department of
Trade and Industry (1999) Our Competitive Future - UK Competitiveness Indicators 1999, London,
p. 10].



tax environments in an extended model allowing for imperfect competition and/or de-
creasing returns to scale. In what follows, we lay out the pre-tax real-options model
in Section 2. In Section 3, we turn to a model where demand uncertainty is described
by geometric Brownian motion and tax policy is modelled as a stationary jump pro-
cess (Poisson process). This work extends and complements recent work by Hassett
& Metcalf (1999). We move to numerical simulations in Section 4. Finally, Section 5

concludes and discusses some possible extensions of our work.

2 The Basic Pre-Tax Model

We begin with a pre-tax model because it provides a useful benchmark against which
we may judge the consequences of the additional complication of tax policy uncertainty.
What follows is a partial-equilibrium framework for determining the level of optimal
investment decisions surrounding uncertainty about future demand. The resulting
business strategy tool kit is based upon a real-options valuation model that helps in
correctly valuing irreversible investment opportunities.® Thoughout the paper, we will
assume risk neutrality, i.e. agents will rely on the expectations of random variables.

We consider a firm which faces an isoelastic demand function:
pt) =Y)"IX () ¢ >1 (1)

where p and Y respectively denote the price and the quantity of the good sold. % is
an elasticity parameter that takes its minimum value of 1 under perfect competition.
The stochastic term X evolves according to a geometric Brownian motion with drift

14q and variance oy:
dX = pugXdt + o4Xdz (2)

where dz is the increment of a standard Wiener process, with E[dz] = 0 and E[(dz)?] =

dt. The production technology is described by the Cobb-Douglas production function
Y = (AL®K' @) (3)

where L, K, and A are labour, capital, and the technology parameter at time ¢, respec-

tively. The parameters a and ~ are the constant labour share and an index of returns

8 A similar continuous time optimization problem is drawn up in detail in Abel & Eberly (1994).



to scale, respectively. Since labour is assumed to be adjustable costlessly, we define II

as income minus labour costs.

II = maz{pY —wL}

— RXTRK (4)
g
where 7, 1= =7 > 1, i = (1:3‘); <1, b= (1-af) (%) et ATe¢ > (0, and

€ := /1. The capital stock of the firm depreciates with the constant rate § and is
costly adjusted by positive or negative investment /. So, the law of motion for capital

is given by
dK = (I — 6K)dt (5)

The costs of changing the stock of capital consist of the price per unit of installed
capital p, and the convex adjustment costs c¢(/). The objective of the firm is to choose
a sequence of investments to maximize its expected fundamental value V over an infinite

horizon.

V = max B [ /O h (hX™ K™ — Ipy, — c(I)) eXp(—TS)dS] (6)

The present value satisfies the following Bellman equation:

Using It6’s lemma, the stochastic term E[dV]/dt is given by:

o*V

E|dV ov ov 1

(- K)— X— + —02X?
il Jor T X gx + 5%

We now substitute equation (8) back into(7) which yields Resolving E[dV]/dt yields

rV = max {hX"’CK"’c — Ipp — c(I)

ov ov 1 o0*V
+ (I = 6K) = + paX —— + -0 X? } 9)

0K oxX 2 0X?

For simplicity we assume a quadratic adjustment cost function ¢ := (v/2)I? and com-
plete irreversibility. The terms to be maximized in equation (9) are —pyI —(v/2)I*+Iq

with the first order condition —p; — v + ¢ = 0. Therefore, optimal investment is

I*:max{q_pk,O} (10)
Y




where ¢ := g—l‘g is Tobin’s marginal ¢ and the subscript (*) stands for optimal investment.

Inserting I* we write equation (9)

rV = hX™K"™ 4+

(g —pr)? oV o2 ,0V
Ty T OKat X e S X% (11)

and

ov o2 0%V
= h X" K X—— + 14X
rV =h + U (9X+ 5 X2

(12)

for ¢ > py (positive investment) and I* = 0, respectively.

In the general case there are no closed-form solutions of the investment model. For
further insights it is therefore necessary to solve the discrete version of the model
numerically. We simulate the model with two periods. The firm starts with an initial
capital stock Ky = 100 and the random variable X is set such that optimal investment

without uncertainty equals depreciation Iy ,,—0 = 0K 4,-0 = 10.°

Figure 1: Investment as a Function of o, for Different Values of &£
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Figure 1 illustrates that with perfect (imperfect) competition the demand uncertainty
investment link turns out to be strongly positive (slightly negative). This result con-

firms Caballero’s (1991) demonstration that the existence of imperfect competition

90ur base choice of parametersis p, =1, vy = 0.02, a = 0.7, w = 0.7, A = 1, » = 0.02, § = 0.1,
p = 0. £ is set to values explicitly specified. All computations in the paper have been produced using

C.



and/or decreasing returns to scale is a necessary condition for the irreversibility-driven
negative relationship between optimal investment and ¢4. Hence, simulations of models
of irreversible investment should be based on degree of market power.'® We elaborate

on this point in the next Section.

3 Irreversible Investment with Demand and Tax

Policy Uncertainty

What follows, next, is an extended framework for determining the features of tax un-
certainty and for tailoring strategy to that uncertainty. The model is as in Section 2,
with the only change that firm’s are additionally facing uncertainty about future tax
policy. Tax effects emerge when investment decisions change in light of the tax system,
i.e. for a given realisation of the random tax variable it is optimal to exercise the
option to invest without tax uncertainty and to continue waiting after the introduction
of random taxes or vice versa. Following Hassett & Metcalf (1999), the uncertainty
about future corporate taxation is described as one of two alternative outcomes. In-
vestment tax credits, unlike output prices, tend to remain fixed for some time, and then
change to new values. It is assumed that there is no tax other than the investment
allowance analysed here.!! The noise about timing is modelled by a continuous-time
Poisson process switching between high investment allowances and low investment al-
lowances. This seems to be a reasonable assumption about the stochastic nature of the
period by period investment tax credits in many countries although tax reforms are
typically preceded by time-consuming parliamentary and public debates. Nevertheless,
the quantitative details and the timing of the reform often come as surprise despite
the fact that the qualitative nature of the direction of the reform does not. T'wo recent
examples come to mind. The massive temporary fiscal support programmes comprising
investment allowances, investment grants and depreciation allowances which have given
preferential treatment to investments in the New German Lander after unification are
an example of frequent changes in tax parameters. The reason is that there was much
uncertainty both about the timing and the size of the temporary measures because

announced reductions of investment allowances have been broken several times. Given

9 Empirical evidence for this industrial organisation insight that the sign of the uncertainty-
investment relationship depends upon market power is available in Ghosal & Loungani (1996) and
Guiso & Parigi (1999).

" This subsidy can be interpreted broadly as any policies that affect the cost of investment (e.g.
subsidies, direct taxes and/or regulations affecting investments).



these experiences few firms must have felt able to predict with confidence investment
allowances in East Germany after unification.The second example is the recent dis-
cussion about tax cuts promised by the German government. The major benefit to
companies (both stock and limited liability) will be: a flat 25% tax on retained profits
(now 40%), to encourage investment and job creation; and a top rate of 39% when the
local trade tax and solidarity surcharge are included. The top level of personal income
tax would be cut in steps from 51% to 45% by 2005. But unless the government can
regain its majority in the Bundesrat (upper house), the government will have to reach
a compromise with the Christian Social Union (CDU) which can block the bill and has
already made a counterproposal of much more generous tax cuts. Therefore the current
political process in Germany creates parameter uncertainty and noise about the precise
timing of the reform.'? In this environment, the capital installation costs functions are
defined as I'py(1 — t) + ¢(I) and Ipg(1 — t*) + c(I) for the state of high (¢¥) and low
(tL) investment tax credit, respectively. In other words, the investment tax credit in
any particular period takes one of two values, t and t¥ where t* < . The transition
probabilities, which may depend on the stochastic process of the demand function X,
are given by A\¥ and A\, respectively. Demand uncertainty is again modelled by a
Brownian motion according to Section 2. We therefore have a combination of a geo-
metric Brownian motion and a Poisson (jump) process. The former goes on all time,
the latter occurs infrequently. With this additional stochastic process the term term
E[dV']/dt in the mixed Brownian motion-jump process depends on whether we are in

in the regime of high or low investment tax credit:'3

(I —6K)q™ + paX % + Lo3 X208V 4 NH(VE — Vi)

dt
(I —0K)q" + pgX & + 102 X228V L AL(VH — vy

12Thorough cost of capital calculations illustrating the magnitude of the incentive effects of the
fiscal support measures are available in Sinn (1995). His main conclusion is that most of the tax
incentives are probably a waste of money. They have subsidised good investments( which needed no
such help) or turned bad investments into profitable ones (although they should never see the light of
day).

13The general Itd formula for jump processes is described in Malliaris & Brock (1982) , pp. 121-124
and Dixit & Pindyck (1994), pp. 85-87.



Rewriting equation (9) yields
rVH = max {hX"””K”’“ —I(1 —t")p, —c(I) + (I — 6K)qg"

o*VH
0X?

oveE 1
X— 4+ —o2X?

+ A (VE — VH)} (14)
and
Vi = max {hX"mK"’c —I(1 —t")py — c(I) + (I — 6K)q"

ovVE 1, L,oPVE

+ AE(VH — vL)} (15)

for the high and low investment tax credit regime, respectively. Optimal investment is
determined as:

I*:maX{M,O} i=H,L (16)
Y

It is easy to show that ¢ is independent of tax policy uncertainty in the case of perfect
competition and constant returns to scale (£ = 1) if A, A" are constant and so is the
optimal investment .4

71 hX "=
¢ =9 = T2
Nelbd + 77:8(1 - 77w)§0d —r—20

(17)

Now we follow Hassett & Metcalf (1999) in the price dependency of the Poisson param-
eters \ and A\L. This implies that the jump probabilities are endogenously determined

by the profitability of investing.

0 it X < -2
ANo=4 A+aiX i — 2% < x < BN i=LH  oa"<0<a® (18)
1 if X > =

a
The logic behind (18) is that the probability to stay in or jump to the high investment
tax credit regime therefore increases with declining profitability and vice versa.'® Let
us assume that increasing tax policy uncertainty is of the mean-preserving spread type,
i.e E[1 —t], 1= H,L is constant. Since the sign of the impact of a mean preserving
change in uncertainty cannot be determined unambiguously, it is not clear how a higher
tax policy uncertainty will affect the probability of investing. We therefore have to
use numerical results to illustrate whether irreversible investment is an increasing or
decreasing function of tax policy uncertainty in the case of mixed Poisson and Wiener

processes.

14The exact derivatives for this special case are reported in the Appendix.
15X% := M + o'1n X would be more symmetrically.



4 Numerical Analysis of the Augmented Model

Thus far, we have presented two models of irreversible investment under uncertainty.
In Section 2, investment was influenced by demand uncertainty. In Section 3, a mixed
Brownian motion-jump process was assumed. As is well-known, models of our type
seldom admit useful closed-form analytical solutions. We therefore now use numerical
techniques to illustrate the features of the augmented model presented in the last
Section. As a preliminary step, we rewrite the model in time-discrete form. The

differential equation of the capital stock becomes the difference equation
Knypn=1-6)K,+1, (19)
The discrete time equivalent to the stochastic process (2) is the random walk
X, =X,_1expe (20)

with ¢ distributed normally with mean p;—o073/2 and variance o3. A second assumption
is that the €’s are independent random variables. In conclusion the Poisson parameters
M and A\ become transition probabilities between the two states of investment tax

credit. With these formulas the value of the firm over a N period horizon is given by

N
V =max B D hXFKD = Lipi(1 = tn) — c(1) | - (21)

n=0

With finite horizon this optimization problem can be solved recursively with
Vn(Xn, Kn) = hXF((1 - 0)Kn)™ (22)
and

Vi Xy, K) = mIax{th”((l—(S)I(n)7”c

— Lipe(1 — tn) — (L) + EVni1(Xni1, Kni)] }

147

The initial investment tax credit is py(1 — ¢**"*) = 1 and the firm is expecting a 50%
change with probability 0.5. Other parameters are the same as in Figure 1. The
parameter A} of the Poisson process is set to zero and o' is shifted from 0.0/X, to
1.0/ X, to vary the degree of tax policy uncertainty. For example with o/ = 0.4/X,
there is a 40% probability that the investment tax credit regime is changing if there is

no change in demand. In the numerical computation we use the horizon N = 2. Given



Figure 2: Optimal Investment for £ = 1 with a Price Dependent Poisson Process
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the stochastic demand term X, the firm is facing tax policy uncertainty in period 1

and profit uncertainty in period 1 and 2.

How does a mean-preserving increase in tax policy uncertainty affect firm-level invest-
ment? Figure 2 — 6 summarize the effects of the tax policy uncertainty upon optimal
investment spending. Figure 2 concerns optimal investment for & = 1 (perfect com-
petition and/or constant returns to scale) and endogenously determined investment
tax credit jumps according to (18). The two curves labeled o4 = 0.5 and o4 = 0.2
give the solutions for two alternative degrees of demand uncertainty, respectively. Two
qualitative features are worth mentioning. First, the numerical results replicate the
“counterintuitive” or “abnormal” feature of Figure 1 that a mean-preserving increase
of o, increases optimal investment for & = 1. Second, the horizontal lines indicate
that changing tax uncertainty has no impact upon optimal investment spending of the

firm.16

Figure 3-6 give the optimal investment schedules of firms operating with different de-
grees of market power. The striking and illuminating result is that again the intensity
of investment spending is not very much affected by different degrees of tax policy
uncertainty. In other words, a reduction in tax policy uncertainty is no important in-

vestment stimulus. This is irrespective of whether the investment tax credit transition

16This feature is consistent with the rigorous analytical results in the Appendix.



Figure 3: Optimal Investment for £ = 0.5 with a Price Dependent Poisson Process
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Figure 4: Optimal Investment for & = 0.5 with a Price Independent Poisson Process
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Figure 5: Optimal Investment for £ = 0.1 with a Price Dependent Poisson Process
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Figure 6: Optimal Investment for & = 0.1 with a Price Independent Poisson Process
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probabilities A¥ and A* are constant (price independent Poisson process) or endoge-
nously (price dependent Poisson process) determined according to (18). Therefore the
Hassett & Metcalf (1999) “mean stationary tax policy uncertainty encourages invest-
ment” result becomes a “mean stationary tax policy uncertainty does not matter”
result. Thus the interaction of tax policy uncertainty and investment spending seems
to be rather sensitive to the structure of the underlying model and therefore there is

no general answer.'”

5 Conclusions

The idea that tax policy instability is detrimental to private investment spending con-
forms with the way businessmen see their world. According to their wisdom it is not
enough to set corporate taxes at the "right” levels - uncertainty about the tax envi-
ronment must also be minimized.'® Contrary to this intuition, in everydays discus-
sions Hassett and Metcalf (1999) have recently shown that a mean-preserving increase
in tax policy uncertainty might actually speed up private investment spending. In
other words, more uncertainty is not always bad for investment, because under cer-
tain conditions, it can actually increase the probability of investing. To summarize,
we demonstrate that this feature of their model is not robust with respect to various
modelling assumptions. The wisdom of the numerical results for the extended model
presented above is that changing tax uncertainty has very limited effects on private
investment spending. On the one hand from a practical, macroeconomic management
point of view, this implies that tax policy uncertainty should not be blamed for cur-
rent investment developments. On the other hand, reducing tax policy uncertainty
is no magic bullet to increase the level of optimal private investment spending under

risk-neutrality.!® In future investigations, other types of fiscal uncertainty may merit

17This conclusion is consistent with the previous results in Alvarez et al. (1998). Empirical tests of
the tax policy uncertainty-investment nexus are rare. Our qualitative feature is, however, consistent
with the empirical evidence in Steigerwald & Stuart (1997). The authors develop a method for
measuring the foresight firms have. They illustrate the method, examing investment around U.S. tax
reforms. In this illustration, current investment appears to reflect currently available information but
little foresight of already enacted policy changes.

18 An interesting recent development has been the spread of tax stability laws in Latin America.
They already exist in Columbia, Ecuador and Peru — and are discussed in Venezuela. These laws
guarantee that the corporate tax environment is not going to get worse for a given period. Typically
firms simply register to benefit from this — and often they may need to make a minimum investment
to qualify. In Columbia, however, firms which want to benefit from tax stability must pay an extra 2
percentage point in the corporate tax.

YWe would like to add a caveat here. What the article has investigated is the impact of tax
uncertainty upon the investment trigger in a partial equilibrium model. However, from this result, it
is not trivial to reach a conclusion regarding the effect on aggregate investment since this would imply



examination. For example, extending the model to incorporate government spending
or government debt would clearly be desirable. When such additional complexities
have been incorporated, the way would be clear for empirical analysis. The model pre-
sented here is therefore a first step, despite the fact that it is non-trivial analytically

and numerically.

that the model has to be extended to an industry general equilibrium setting.



Appendix: The Investment Schedule with Tax Policy
Uncertainty for £ =1

In this appendix, we obtain an analytical solution for £ = 1 an examin its properties.

From equations (14) and (15) we get the differential equations
(0= (= )m)*

2y
V' of LOPVE
TN axE + AN(VI =V (A1)

V' = hX™K + 11—t —¢')? - 6K¢'

+ paX

if ¢ > pr and for zero investment

OV | o OV

L= h X" K X
rVi=h THIA 5 T oA 52

+ N (VI =V (A2)

where ¢ is independent of the capital stock K. The subscript ¢ describes the regime H
or L of the starting period while j is the complementary regime. Letting V* =: G*+ K¢’
decomposes the problem into two separate differential equations for G and ¢. Since G
does not influence optimal investment (equation (16) ) we consider the from equation
(A1) extracted differential equation

8qi N 0._§X2 a2qi

"= hX™ —8¢" + paX
rq h 8q" + pa ax T2 ax?

+ X (¢’ — ¢'). (A3)

Substituting new variables

vy = qH — qL, Vg 1= (qH)\L + qL)\H)/()\H + )\L) (A4)
yields
81}1 1 82’01
H L 2 2
(T+5+/\ + A )7)1 = X/,Lda—X+§X O-daXZ (A5)

81}2 1 82’02
(r+d)ve = hXg* + Xpage + §X2‘730X2

(A6)

This differential equations can be handled analytically and we get the closed-form

solutions

g0 3+/80r+5-A +23D)0 2+ (g —o2)2
252
v = 01X %d (A?)
Zp,dfagf\/8(7"+6+)\H+)\L)aczi+(2pdfo'c2i)2

2
_|_ CQX 2c'd




and

hX T 2ug=o3 /B +)T T Hug—03)?
Vg = ) + C3X 205
Nett + Nz (e — 1)502 — (1 +6)

(A8)

2ud—a§—\/8(r+5)a§+(2pd—a?i)2

2
+ e X 2og

It is easy to verify that the solution that satisfies the boundary condition occurs when
c1 = c3 = c3 = ¢4 = 0, which yields

H ’UlAH h XM
_ N A9
q ()\H+)\L) ) nmﬂ+77z(77z_1)%02_(T+5) ( )
and
L ’1)1)\L h XM=
_ — A10
q ()\H+)\L)] 2 77z,u+77w(77w_1)%02_(7’+5) ( )

In other words, the formula for optimal investment I* = ¢ G565 not include
the variables ¢/ and \* which determine tax policy uncertainty and therefore actual

investment is independent of tax policy timing and parameter uncertainty.
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