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Abstract

This study shows the comprehensive impact of tax progressiveness on investment. First, tax progressiveness makes an
entrepreneur less responsive to changes in investment projects. When a tax becomes less (more) progressive, an
entrepreneur becomes more (less) responsive to changes in the profitability and riskiness of investment projects.
Second, tax asymmetries of progressive taxes and proportional taxes have opposite effects on the responsiveness of an
entrepreneur to changes in investment projects. Confronting a progressive tax burden with no loss offset available, an
entrepreneur less sharply adjusts the amount of investment in response to changes in the profitability and riskiness of
investment projects while confronting a proportional tax burden with no loss offset available, an entrepreneur more
sharply adjusts. The results suggest empirical and policy implications. 1) There exist interaction effects to measure
between tax progressiveness and the profitability and riskiness of investment projects. 2) By adjusting tax asymmetries
and progressiveness, tax jurisdictions are able to induce investors to be more (less) responsive to changes in
investment projects which is to take a more (less) aggressive strategy.

Citation: Junwook Yoo, (2023) "Progressive tax and responsiveness to changes in investment projects: no loss offset", Economics Bulletin,
Volume 43, Issue 2, pages 1016-1026

Contact: Junwook Yoo - ryugomako@hotmail.com

Submiitted: February 07, 2022. Published: June 30, 2023.



1. Introduction
Income taxes are more often than not progressive. On the other hand, studies on progressive
taxes are rare and most of the literature focuses on proportional taxes. This study shows that tax
progressiveness has comprehensive effects on investment by affecting the responsiveness of an
entrepreneur to changes in the profitability and riskiness of investment projects.

Although tax consequences of losses have a profound impact on investment decisions,
studies on progressive taxes do not consider losses for the analysis of investment decisions. This
study considers both the loss and income sides and analyzes the asymmetric tax treatment of
losses and incomes of an entrepreneur under the burden of progressive taxation. An entrepreneur
is subject to progressive taxation when an investment generates incomes, but the entrepreneur
has no loss offset when an investment incurs losses. This study shows that a progressive tax
burden coupled with no loss offset and a proportional tax burden coupled with no loss offset
have opposite effects on the responsiveness of an entrepreneur to changes in the profitability and
riskiness of investment projects.

The literature largely focuses on proportional taxes although progressive taxes are widely
practiced. Domar and Musgrave (1944), Tobin (1958), Mossin (1968), Feldstein (1969), Stiglitz
(1969), Singer (1979), Langenmayr and Lester (2018), and Armstrong et al. (2019) use only
proportional taxes in analyzing the effects of taxes on investment and risk-taking. Ahsan (1974)
and Cowell (1975) introduce tax progressiveness by allowing marginal tax rates to discretely
change according to the pre-tax income levels and keeping the total tax revenue fixed.
Fellingham and Wolfson (1978, 1984), Waterson (1985), and Taylor (1986) adopt fully
progressive tax rates that continuously increase in the pre-tax income. This study assumes
progressive taxation under which the marginal tax rate continuously increases in the pre-tax
income.

Most of the literature exogenously assumes that an investor is averse to risk, using
concave utility functions (Tobin 1958, Mossin 1968, Feldstein 1969, Stiglitz 1969, Ahsan 1974,
Cowell 1975, Singer 1979, Waterson 1985, Langenmayr and Lester 2018, Armstrong et al.
2019). On the other hand, Fellingham and Wolfson (1978, 1984) and Taylor (1986) assume risk
neutrality of an investor and show that aversion to risk is induced by a progressive tax. This
study shows that a risk neutral entrepreneur effectively turns into aversion to risk at the burden of
progressive taxation.

The literature often measures an investor’s risk-taking by the investment in a risky asset
relative to the investment in a riskless asset in the context of investment portfolio (Tobin 1958,
Mossin 1968, Feldstein 1969, Stiglitz 1969, Ahsan 1974, Cowell 1975, Singer 1979, Fellingham
and Wolfson 1984, Waterson 1985). Some papers measure managers’ risk-taking by their choice
of riskier project (Langenmayr and Lester 2018, Armstrong et al. 2019). This study measures a
risk neutral entrepreneur’s limited risk-taking by the amount of investment in a project. In
addition, this study is distinguished from the literature in that it analyzes the responsiveness of an
entrepreneur to changes in investment projects, that is the change in investment amounts in
response to updated information on the profitability and riskiness of investment projects.

A strand of literature analyzes the impact of asymmetries and progressiveness of taxation
on irreversible investment under uncertainty. Alvarez and Koskela (2008) use a tax exemption
threshold below which no tax is imposed such that the average tax rate increases in the pre-tax
income (i.e., tax progressiveness) while the marginal tax rate is invariant. This study is
differentiated from Alvarez and Koskela (2008) in that whereas the impact of taxes in Alvarez
and Koskela (2008) depends on the relative magnitude of a tax exemption threshold and sunk



cost of investment as well as volatility and other parameters, the impact of tax progressiveness
on investment in this study keeps the same nature regardless of parameter values. Panteghini
(2005) analyzes the effect of tax asymmetry on irreversible and sequential investment under
uncertainty. Whereas the asymmetric tax treatment of losses and incomes in Panteghini (2005) is
to show that taxation has no impact (i.e., tax neutrality) on irreversible investment under
uncertainty which results from Bernanke’s (1983) Bad News Principle, this study shows that the
asymmetric progressive tax treatment and the asymmetric proportional tax treatment of losses
and incomes have opposite impacts on investment.

The main results are as follows. First, a progressive tax induces a risk neutral
entrepreneur to optimally invest a finite amount in a project. The optimal investment amount
increases in the profitability of a project, but decreases in the riskiness of a project and the tax
burden in terms of tax progressiveness and a base tax rate. The responsiveness of an entrepreneur
to changes in the profitability and riskiness of investment projects decreases in tax
progressiveness. As a result, when a tax becomes less (more) progressive, not only the optimal
amount of investment increases (decreases) but also an entrepreneur more (less) sharply adjusts
the amount of investment in response to changes in the profitability and riskiness of investment
projects.

Second, the asymmetric progressive tax treatment of losses and incomes makes an
entrepreneur less responsive to changes in the profitability and riskiness of investment projects
while the asymmetric proportional tax treatment of losses and incomes makes an entrepreneur
more responsive. That is, confronting a progressive tax burden coupled with no loss offset, an
entrepreneur less sharply adjusts the amount of investment in response to changes in the
profitability and riskiness of investment projects while confronting a proportional tax burden
coupled with no loss offset, an entrepreneur more sharply adjusts.

This study contributes by showing the comprehensive impact of tax progressiveness on
investment. Tax progressiveness lowers the responsiveness of an investor to changes in
investment projects, and tax asymmetries of progressive taxes and proportional taxes have
opposite effects on the responsiveness of an investor to changes in investment projects. Whereas
prior studies use either proportional taxes in considering losses or progressive taxes while
excluding losses from the analysis, this study employs progressive taxes and includes losses for
the analysis of investment and risk-taking.

The rest of the article is structured as follows. Section 2 presents the model. Section 3
shows the results. Section 4 discusses empirical and policy implications. Section 5 concludes this
study.

2. Model

A risk neutral entrepreneur decides an investment / in a project in order to maximize his
expected after-tax earnings, which is also the after-tax cash flow. I assume an investment is non-
negative, 7 >0. The pre-tax income/loss x is

x=I(l+e)-1=I¢, (1)
where the random factor ¢ follows a uniform distribution with a positive mean m and

dispersion ¢, ¢ ~U(m—c,m+c), E[e]=m>0, Var[g]= %cz .Tassume c is a large number

such that ¢ > 2m .
The uncertain revenue is /(1+¢) and the investment / is expensed. When the revenue is

bigger (smaller) than the expense, the entrepreneur has a pre-tax income (loss). A progressive tax



is imposed on positive incomes. A progressive tax rate increases in the pre-tax income x
(Fellingham and Wolfson 1978 & 1984, Waterson 1985, Taylor 1986),

_Adme 1, 0<b<l )

taxrate= a + bx, 0<a<at=
(m+c)
where a is a proportional tax rate and b represents tax progressiveness. When 5 =0, the tax rate
(2) is purely proportional. When b > 0, the tax rate (2) is progressive. The tax liability imposed
on a pre-tax income x is [tax rate,(2)]x[pre-tax income, x ] = ax+bx". ax is the proportional tax
liability and bx” is the progressive tax liability.

. . . 4mc
I assume that a proportional tax rate a is subject to an upper-bound at=——— to

(m+c)

ensure that the optimal investment is positive. A proportional tax rate a is a base tax rate that is
the marginal tax rate of the first dollar pre-tax income. With no loss offset, the after-tax loss (that
is also the pre-tax loss) is bigger in magnitude than the after-tax income (see Figurel). When the
base tax rate is too high (a = aT), the expected after-tax income becomes too small compared to
the expected after-tax loss and the entrepreneur decides not to invest.

When an entrepreneur has a pre-tax income x = /¢ >0, thatis ¢ > 0, the tax rate (2) is
applied and the after-tax income is

[after-tax income] = [pre-tax income] — [tax rate] x [pre-tax income] 3)

=(l-a)x—bx* = (1-a)(le)-b(l¢)’
The expected after-tax income is

E[after-tax income] = .[Omﬂ' [(1 —a)(Ig)-b(le) Jf(g)a’g , 4)

where f(¢) is the uniform probability density of the random factor &, f(¢)= 2L
C

after-tax income/loss

4 (1-a)x-bx?

»
»

pre-tax income/loss (X)

Figurel: Asymmetric tax treatment of losses and incomes
tax rate = a + b x pre-tax income (x)
a = proportional tax rate, b = tax progressiveness.
For incomes, a progressive tax is imposed:
after-tax income = pre-tax income — tax rate x pre-tax income = (1-a)x-bx?
For losses, no loss offset is available: after-tax loss = pre-tax loss = x




When an entrepreneur incurs a pre-tax loss x =7¢ <0, thatis ¢ < 0, the tax rate (2) is
not applied because progressive taxation is not applicable to a loss (see Figurel). A loss can
bring about a wide range of loss offsets, depending on various factors including an investor’s
non-investment incomes, past tax payments, and future estimated tax rates (Shevlin 1990). I
assume no loss offset as the entrepreneur is in the first year of operation and no loss carryback is
available. I also assume the entrepreneur has no non-investment income. In addition, the
assumption of no loss offset allows me to compare the proportional tax liability ax and the

progressive tax liability hx” in terms of the effects from the lack of corresponding loss offsets.
The after-tax loss is

[after-tax loss]= [pre-tax loss] = x =/¢ (5)
The expected after-tax loss is
E[after-tax loss] = Jloi (le)f(e)de (6)

Given (4) and (6), next lemma shows the objective function of an entrepreneur with no
loss offset available.
Lemma 1.
A progressive tax liability as well as a proportional tax liability are imposed on incomes while no
loss offset is available for losses. The objective function of a risk neutral entrepreneur is

{(1—a)m+a}/}l—b(%c2+m2—77j12, (7)
where ysjjcgf(g)dg}zl—c%(m—c)z <0, (8)
and ns‘[:cng(g)dgz—%%(m—cf >0. 9)

(Proof: See Appendix.)
In the objective function (7), {(l —a)ym+ ajf} I is the benefit from investment and

b(% ct+m’— 77]1 ? is the burden of progressive taxation caused by investment. The objective

function (7) is equivalent to “yield” in dollar amount of Domar and Musgrave (1944)'. While
Domar and Musgrave (1944) use a finite number of investment outcomes with discrete
probabilities, I use a continuous uniform distribution for investment outcomes.

The term ay in the objective function (7) represents the asymmetric proportional tax

treatment of losses and incomes and reduces the benefit from investment. Whereas a proportional
tax liability ax is imposed on incomes ( x > 0), there is no loss offset available for losses
(x<0), resulting in a negative constant y (8) (see proof of Lemma 1). y is equivalent to “risk”

of Domar and Musgrave (1944), which is the summation of all possible negative rates of return

)

multiplied by their respective probabilities ( y = J-Oi (Tg f(&)de). y increases in the mean m

and decreases in the dispersion c,

1 Domar and Musgrave (1944) define “yield” and “risk” in the rate of return of investment that is the percentage of
incomes/losses relative to investment amounts. As Domar and Musgrave (1944) develop geometric analysis of
“yield” and “risk”, they define “risk” as a positive variable, that is equivalent to —} of this study.



oy 1

%:_Z m—c)>0 (10)
oy 1 1
gzw(m—c)(m+c)<0 (11)

The term b7 in the objective function (7) represents the asymmetric progressive tax

treatment of losses and incomes. While a progressive tax liability x> is imposed on incomes
(x>0), there is no loss offset available for losses ( x < 0). If progressive taxation were
symmetric for the loss side (x <0), the after-tax loss would be (1—a)x—bx>. The loss offset
—bx” with respect to the progressive tax liability would be punishing rather than helping because

given x < 0, —bx’ is still negative whereas the loss offset —ax with respect to the proportional
tax liability is positive. The asymmetric progressive tax treatment of losses and incomes results
in a positive constant 77 (9) (see proof of Lemma 1). The summation of all possible squared

losses multiplied by their respective probabilities results in 7 ( '[ 07 x*f(¢)de=1"1). The term

bn in the objective function (7) reduces the burden of progressive taxation caused by investment
as

%cz +m’—n= J.:jccng(g)dg - J::icng(g)dg = J.Omﬂng(g)dg >0 (12)
n decreases in the mean m and increases in the dispersion C,
Z—Z:—;—c(m—c)2<0 (13)
on 1 2
EZQ(M—C) (m+2c)>0 (14)
3. Results

A progressive tax induces a risk neutral entrepreneur to optimally invest a finite amount and
effectively turn into aversion to risk.

Proposition 1. (Finite optimal investment induced by a progressive tax)

With the assumptions in Lemma 1, a risk neutral entrepreneur is induced to make a finite amount

of optimal investment [, if and only if there is a burden of progressive taxation b >0,

[ = (=amtay J(1J(3j<4mca(m+c)2}>o (15)

N AL 3
2b(;cz+m2—77 2b)\2 (m+c)

ol
The optimal investment /,, (15) decreases in the tax progressiveness b, 8—2’ <0, and

ol
proportional tax rate a, 8_N <0.
a

(Proof: See Appendix.)
In the objective function (7), the incremental benefit from investment is positive

4mc m ) .
= > = . The incremental burden of progressive

(m+c) m-—y

((I1-=a)ym+ay >0) because a<a



taxation caused by investment is also positive ( 2b (%cz +m’ - 77}] > 0). The incremental benefit

is constant regardless of the investment but the incremental burden grows as the investment gets
bigger. The optimal investment [, (15) is where the incremental burden catches up with the

incremental benefit and no more investment is induced.

Next proposition shows that the optimal investment increases in the profitability and
decreases in the riskiness of a project. Tax progressiveness affects not only the optimal
investment amount but also the responsiveness of an entrepreneur to changes in the profitability
and riskiness of investment projects.

Proposition 2. (Effects of tax progressiveness on the responsiveness of an entrepreneur)

[1] The optimal investment £, (15) increases in the profitability of a project represented by the
mean m,

a,_N:( . j(3j{4c(c—2m)+a(m+c)2}>0 6

om \2b )\ 2 (m+c)4

2

The responsiveness of an entrepreneur to changes in the profitability of a project ( ZI—N)
m

decreases in the tax progressiveness b and increases in the proportional tax rate a.
[2] The optimal investment /,; (15) decreases in the riskiness of a project represented by the
dispersion c,

a,_N:(%j@{4m(m_zc)+a(m+c)2}<0 .

oc (m+c)4

. : o ) ol
The responsiveness of an entrepreneur to changes in the riskiness of a project ( _G_N) decreases
c

in the tax progressiveness b and proportional tax rate a.
(Proof: See Appendix.)
The mean m represents the profitability and the dispersion ¢ represents the riskiness of a

project. Given the uniform distribution, the dispersion c¢ affects the optimal investment 7, (15)

0-(m=c) _c=m ,¢ the

by the variance Var[e]= %cz and the probability of incurring a loss 3
c ¢

dispersion ¢ gets bigger, both the variance Var[g]= %cz and the probability of incurring a loss

i( - m] = iz > 0) increase. The variance Var[e]= lc2 and the probability of incurring a
oc\ 2c 2c 3
loss together represent the riskiness of a project. [2] of Proposition 2 implies that a risk neutral
entrepreneur effectively turns into aversion to risk at the burden of progressive taxation. That is,
risk aversion is induced by a progressive tax.

Proposition 2 shows that tax progressiveness makes an entrepreneur less sensitive to
changes in investment projects. When a tax becomes less (more) progressive, an entrepreneur
becomes more (less) responsive to changes in the profitability and riskiness of a project. On the



other hand, as a base tax rate a gets higher, an entrepreneur becomes more responsive to
changes in the profitability but less responsive to changes in the riskiness of a project.

Next proposition shows that given no loss offset, the asymmetric progressive tax
treatment and the asymmetric proportional tax treatment of losses and incomes have opposite
effects on the responsiveness of an entrepreneur.

Proposition 3. (Effects of asymmetric tax treatments of losses and incomes on the
responsiveness of an entrepreneur)
The asymmetric progressive tax treatment of losses and incomes, represented by b7, makes an

entrepreneur less responsive to changes in the profitability (mean m ) and riskiness (dispersion
c) of a project. On the other hand, the asymmetric proportional tax treatment of losses and
incomes, represented by ay, makes an entrepreneur more responsive to changes in the

profitability (mean m ) and riskiness (dispersion c) of a project.
(Proof: See Appendix.)
The asymmetric progressive tax treatment of losses and incomes, represented by br, contributes

[
to the increase of the denominator of 7, (15) with respect to aa—N > 0 and diminishes the
m

. . . ol .
increase of the denominator of £, (15) with respect to a—N <0, consequently making the
c

entrepreneur less responsive to changes in the profitability and riskiness of a project. On the
other hand, the asymmetric proportional tax treatment of losses and incomes, represented by ay,

) ) . ol
contributes to the increase of the numerator of 7, (15) with respect to 8_N > (0 and causes the
m

ol
decrease of the numerator of /,, (15) with respect to a—N <0, consequently making the
c

entrepreneur more responsive to changes in the profitability and riskiness of a project.

4. Empirical and policy implications
Tax reforms often bring about changes in the progressiveness of income taxes. An extreme
example is Russia’s 2001 flat tax reform to 13% income tax rate, resulting in no progressiveness.
For another example, Tax Cuts and Jobs Act of 2017 (TCJA) reduces the progressiveness of
individual income taxes while keeping the base tax rate?. The results of Proposition 2 imply that
TCJA makes entrepreneurs not only increase the amount of investment but also respond more
sharply than before to changes in the profitability and riskiness of investment projects. Gale and
Haldeman (2021) find the increase in investment during 2018-2019 in the wake of TCJA not
related to TCJA but admit the difficulty in empirically singling out the impact of TCJA over the
short period.

I emphasize this study is distinguished in that it provides empirical implications on the
relations between tax progressiveness and investors’ responsiveness to changes in the
profitability and riskiness of investment projects, on which no previous studies, to my best
knowledge, have conducted empirical tests. In particular, the results of Propositions 2 and 3

2 For instance, for married filing jointly, 10% for up to $19,050, 12% for $19,050 to $77,400, 22% for $77,400 to
$165,000, 24% for $165,000 to $315,000, 32% for $315,000 to $400,000, 35% for $400,000 to $600,000, 37% for
$600,000 and up under TCJA which are changed from the prior tax rates, 10% for up to $19,050, 15% for $19,050
to $77,400, 25% for $77,400 to $156,150, 28% for $156,150 to $237,950, 33% for $237,950 to $424,950, 35% for
$424,950 to $480,050, 39% for $480,050 and up.



suggest that tax progressiveness and the profitability and riskiness of investment projects have
interaction effects. For example, interactions between tax progressiveness and the profitability of
investment projects are represented by a regression model on investment as the dependent
variable,

B, Profitability + S, Progressiveness + S, Progressiveness x Profitability (18)

(+) ) )

+ [, Progressive tax asymmetry x Profitability
)

= 3, Progressiveness + { B+ B, Progressiveness+ f3, Progressive tax asymmetry} x Profitability ,
“) ) )

where the predicted signs are underneath the slope coefficients f,, i=1,2,3,4, and “Progressive

tax asymmetry” is a dummy variable having the value 1 in the existence of the asymmetric
progressive tax treatment of losses and incomes and otherwise having the value 0. (18) illustrates
the comprehensive impact of tax progressiveness on investment. Tax progressiveness has
indirect effects on investment by lowering the responsiveness to changes in the profitability of
investment projects (i.e., 5, and £, ) as well as direct effects (i.e., £, ). Interactions between tax
) ) )

progressiveness and the riskiness of investment projects can be represented in a symmetric way.

Above results have important implications for governmental officials and legislators who
design income tax systems to attract investments in competition with other tax jurisdictions. By
adjusting asymmetries and progressiveness of income taxes, tax jurisdictions are able to design
income tax systems to induce investors to be more (less) responsive to changes in the
profitability and riskiness of investment projects, that is to take a more (less) aggressive “high
risk & high return” (“low risk & low return”) strategy. Different tax jurisdictions have different
strategic strengths and weaknesses and develop diverse preferences over the degree of investors’
responsiveness to changes in the profitability and riskiness of investment projects.

5. Conclusion

By employing progressive taxes and considering losses for the analysis of investment decisions,
this study shows the comprehensive impact of tax progressiveness on investment. Tax
progressiveness makes investors less responsive to changes in investment projects. That is, when
a tax becomes less (more) progressive, investors become more (less) responsive to changes in the
profitability and riskiness of investment projects. In addition, when there is no loss offset
available, the asymmetric progressive tax treatment of losses and incomes makes investors less
responsive to changes in investment projects while the asymmetric proportional tax treatment
makes investors more responsive.

Appendix: Proofs
Proof of Lemma 1

The objective function is
jo”’” [(1-a)Ie)-b(Ie) | f(e)de+ j}: (1) f(¢)de
) jo’"” [(1-a)Ie)-b(12) ] f(e)de+ j: (1) f(e)de
L [[ [~ate)-bUey ] fe)de+ | [ale)+bey] f(e)de



= j:[(l —a)(Ig)-b(Ie)" | f(e)de+ J.:ic[a(lg) +b(le) | f(e)de
= E[(1-a)(I&)-b(Ie)’ |+al j: ef(e)de+bl’ j}: s f(e)de,
which is equal to (7) with the definitions of the constants y (8) and 7 (9), E[¢]=m, and

E[*]=Var(e)+{E[e]) = %cz +m’.

Proof of Proposition 1

The first order condition from the objective function (7) is
(1—a)m+a}/—2b(%c2 +m’ —77]1 =0

The second order condition is satisfied with (12). The optimal amount of investment (15) results

- dmc

from the first order condition. The optimal investment (15) is positive because a < a ( )2
m+c

=———. For the “only if” part, see in the objective function (7) that when there is no

m—y
progressive tax b = 0, the optimal investment is infinite ((1—a)m+ay >0) as the entrepreneur is
risk neutral.

Proof of Proposition 2

[
[1] ¢—2m >0 by assumption and aa—N> 0 (16) follows.
m

[2] With the assumption a <a'= dme >
(m+c)
al, 1 (3 {4m(m—2c)+a(m+c)2}
E_(%)(E) (m+c)
<(Lj(éj{4m(m—20)+4mc}
2b )\ 2 (m+c)4

BN
2b )\ 2 (m +c)4
Proof of Proposition 3

[1] of Proposition 2 shows that the optimal investment /), (15) increases in the profitability of a
project (mean m ). The numerator of (15) increases in the mean m,

0 ¢q_ o ay .
am{(l a)ym+ay}=(1 a)+aam>0(w1th (10))

As y increases in the mean m (2—7 >0 (10)), the asymmetric proportional tax treatment of
m

losses and incomes, represented by ay , makes the entrepreneur more responsive to changes in
the profitability of a project.



The denominator of (15) also increases in the mean m . The increase of the denominator

of (15) diminishes the increase of the optimal investment [,

1 .
b Lo im—p L= 2bm =527 5 0 (with (13))
om 3 om
As 7 decreases in the mean m (that is, —Z—n > 0 with (13)), the asymmetric progressive tax
m

treatment of losses and incomes, represented by br, contributes to the increase of the
denominator and consequently makes the entrepreneur less responsive to changes in the
profitability of a project.

[2] of Proposition 2 shows that the optimal investment 7, (15) decreases in the riskiness

of a project (dispersion ¢ ). The numerator of (15) decreases in the dispersion c,

Z{a-am+ar}=aL <0 (with (11)

As y decreases in the dispersion ¢ (Z—y < 0 (11)), the asymmetric proportional tax treatment of
c

losses and incomes, represented by ay, makes the entrepreneur more responsive to changes in

the riskiness of a project.
The denominator of (15) increases in the dispersion c¢. The increase of the denominator

of (15) strengthens the decrease of the optimal investment /,,,

o (. (1, 2 on 0 (e, .
a{b(gc +m —UJ}—gbc—bE—bajo 2 f(e)de >0 (with (12))

As the dispersion ¢ gets bigger, the distribution gets wider. The values of & on the positive

support (O,m+c) include positive numbers bigger in magnitude and J.omﬂ &’ f(&)de increases.

However, 7 increases in the dispersion ¢ (that is, —66—77 < 0 with (14)) and the asymmetric
C

progressive tax treatment of losses and incomes, represented by br7, diminishes the increase of

the denominator and consequently makes the entrepreneur less responsive to changes in the
riskiness of a project.

REFERENCES

Ahsan, S. (1974) “Progression and Risk-Taking” Oxford Economic Papers 26, 318-328.

Alvarez, L. and E. Koskela (2008) “Progressive Taxation, Tax Exemption, and Irreversible
Investment under Uncertainty” Journal of Public Economic Theory 10, 149-169.

Armstrong, C., S. Glaeser, S. Huang, and D. Taylor (2019) “The Economics of Managerial
Taxes and Corporate Risk-Taking” The Accounting Review 94, 1-24.

Bernanke, B. (1983) “Irreversibility, Uncertainty, and Cyclical Investment” The Quarterly
Journal of Economics 98, 85-106.

Cowell, F. (1975) “Some Notes on Progression and Risk-Taking” Economica 42, 313-318.

Domar, E. and R. Musgrave (1944) “Proportional Income Taxation and Risk-Taking” The
Quarterly Journal of Economics 58, 388-422.

Feldstein, M. (1969) “The Effects of Taxation on Risk Taking” Journal of Political Economy 77,
755-764.



Fellingham, J. and M. Wolfson (1978) “The Effects of Alternative Income Tax Structures on
Risk Taking in Capital Markets” National Tax Journal 31, 339-347.

Fellingham, J. and M. Wolfson (1984) “Progressive Income Taxes and the Demand for Risky
Assets” National Tax Journal 37, 127-129.

Gale, W. and C. Haldeman (2021) “The Tax Cuts and Jobs Act: Searching for Supply-Side
Effects” National Tax Journal 74, 895-914.

Langenmayr, D. and R. Lester (2018) “Taxation and Corporate Risk-Taking” The Accounting
Review 93, 237-266.

Mossin, J. (1968) “Taxation and Risk-Taking: An Expected Utility Approach” Economica 35,
74-82.

Panteghini, P. (2005) “Asymmetric Taxation under Incremental and Sequential Investment”
Journal of Public Economic Theory 7, 761-779.

Shevlin, T. (1990) “Estimating Corporate Marginal Tax Rates with Asymmetric Tax Treatment
of Gains and Losses” Journal of the American Taxation Association 11, 51-67.

Singer, R. (1979) “Endogenous Marginal Income Tax Rates, Investor Behavior and the Capital
Asset Pricing Model” The Journal of Finance 34, 609-616.

Stiglitz, J. (1969) “The Effects of Income, Wealth, and Capital Gains Taxation on Risk-Taking”
The Quarterly Journal of Economics 83, 263-283.

Taylor, R. (1986) “Risk Aversion versus Expected Profit Maximization with a Progressive
Income Tax” American Journal of Agricultural Economics 68, 137-143.

Tobin, J. (1958) “Liquidity Preference as Behavior Towards Risk” The Review of Economic
Studies 25, 65-86.

Waterson, M. (1985) “On Progressive Taxation and Risk-Taking” Oxford Economic Papers 37,
510-519.



