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ABSTRACT 
 
 
 
Capital gain taxes are triggered by realizations rather than accruals, as a result of which 
investors have incentives to avoid selling appreciated assets.  This is commonly 
interpreted as an incentive to defer realizations, which is incorrect.  Deferring a 
realization event for an appreciating asset also increases subsequent tax liability. 
Moreover, changing the timing of a single realization event may affect the tax liability 
stemming from future realization events. This paper notes that in important cases 
investors are indifferent between earlier and later gain realizations, or even prefer earlier 
realizations, because what matters most from a tax standpoint is the ability to accrue 
unrealized gains over long periods. The analysis considers the effect of taxation on the 
willingness of investors to avoid realizations, and estimates the effect of capital gain 
taxes on the valuations of alternative investment strategies. 
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1. Introduction 

The taxation of capital gains constitutes an important exception to the usual rule that 

income is taxable when earned.  Investors are subject to capital gain taxes only when they realize 

their gains, which typically entails sale of the underlying assets.  The realization rule implies 

that, in the absence of sales, a long-term investment can accumulate considerable compounded 

returns without triggering any contemporaneous tax obligations.  Of course such tax deferral is 

not the same as blanket exclusion: an investor with growing untaxed capital appreciation also 

accrues a potential tax liability that will come due whenever the capital asset is sold or otherwise 

realized for tax purposes.  But in the meantime the investor has the opportunity to earn 

investment returns on resources that under an accrual-based tax system would have been paid to 

the government in taxes. 

Savvy investors manage their financial affairs in ways that anticipate the tax 

consequences of their actions.  Among tax scholars there is a common understanding that the 

realization-based taxation of capital gains gives investors incentives to delay realizations.1  This 

is not quite right.  Realization-based taxation gives investors incentives to defer the taxation of 

accumulated returns, but this is not the same thing as simply delaying realizations.  A prudent 

investor chooses realizations that maximize after-tax investment values, which commonly entails 

structuring investments to exploit long periods of returns, reinvestment, and asset value growth 

without realizations.  But there are important cases in which the way to maximize value is to 

realize capital gains earlier rather than later. 

The attractiveness of an earlier realization is evident in the case of an investment program 

that (for an exogenous reason) requires a single realization.  If the pretax rate of return to 

investment exceeds the discount rate, then the present value of the investor’s tax liability 

contingent on realization increases over time. Consequently, the investor maximizes after-tax 

returns by realizing gains as early as possible.  The incentive to realize as early as possible does 

not depend on the tax rate, whereas in this example the cost of failing to do so is linear in the tax 

rate.  

                                                
 
1 See, for example, Burman (1999, p. 11), Sahm (2008, p. 744), Gruber (2011, p. 684). 
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A similar logic applies to an investor with a twenty-year horizon, at the end of which all 

capital gains will be realized and subject to taxation.  If the pretax rate of return on investment 

and the tax rate are fixed and positive, then the way to maximize final after-tax value is to avoid 

any realizations until the end of twenty years.  If, however, the investor is required to have an 

interim realization event at some point during the 20-year investment horizon, then the optimal 

timing of the realization will be as close as possible either to the end – or the start – of the 20-

year period.  In an extreme case, realizing investment returns after just ten minutes, and then 

never doing so again for the next twenty years, yields final after-tax value roughly equivalent to 

that produced by never realizing at all before the end of the twenty years, or by delaying the first 

realization until ten minutes before the end.  If, with a 20-year horizon, the investor were faced 

with the choice of realizing gains after ten minutes, or realizing them after ten years, it is clearly 

better to realize gains early, since doing so permits a longer sustained period of realization-free 

accumulation.  So the benefit of early realization does not require that remaining unrealized 

capital gains are untaxed at the end of the investment period. 

The standard prescription that investors benefit from delaying realizations is not so much 

wrong as it is incomplete and therefore potentially misleading.  There are of course many 

settings in which delaying capital gains realizations benefit investors, most obviously cases in 

which realization delay has the potential to become permanent and therefore provide complete 

tax exemption.  But it is important to distinguish these cases from others in which earlier 

realizations are preferable.  Better understanding the incentives created by realization-based 

taxation has the potential to contribute both to the measurement of the effects of taxation and to 

the sensible design of tax regimes.  Incorporating sophisticated investment plans into empirical 

strategies designed to elicit the responsiveness of behavior to taxation is likely to improve the 

precision of the resulting estimates.  And thoughtful policy design requires an understanding of 

the effects of tax provisions on the course of tax revenue and the efficiency of resource 

allocation.   

Section 2 of the paper reviews the taxation of capital gains along with available estimates 

of the effect of capital gain taxation on asset sales and investment.  Section 3 presents a simple 

model of investment behavior with capital gain taxes, drawing implications for investor 
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behavior. Section 4 extends the model of section 3 to incorporate a variety of realistic investment 

situations.  Section 5 is the conclusion. 

2. Taxation of Capital Gains 

The United States taxes most income upon accrual, while taxing capital gains only upon 

realization.  Consequently, an investor is able to defer capital gains tax liabilities by not selling 

assets with accrued gains.  When capital assets are sold, gains on investments held longer than a 

year are currently subject to a preferential maximum tax rate of 20 percent.  Realized losses on 

capital investments are deductible against realized gains, and up to $3,000 of net losses on 

capital investments can be deducted against ordinary income each year.  Finally, the basis of a 

capital asset is automatically reset to market value at the death of the owner, thereby effectively 

eliminating liability for accrued capital gains held until death. 

The unusual features of capital gains taxes in part manifest concessions to certain 

practical difficulties of valuing capital assets and imposing taxes on the basis of such valuations.  

In the absence of realization it can be very difficult to know just how much a capital asset has 

appreciated; and some owners could have difficulty obtaining the liquidity necessary to pay taxes 

imposed on unrealized gains.  Executors and devisees may not have access to the financial 

records necessary to establish the basis of assets held by a decedent until death, a problem 

obviated by resetting the basis.  The basis of a capital asset is not adjusted for general price 

inflation, so many apparent gains on long-term investments simply represent inflation, and can 

arise even though an investment loses money in present value.  The low statutory tax rate on 

long-term gains is designed in part as an imperfect concession to the inflationary component of 

gains, and in part to encourage long-term investments.  Of course the literature (e.g., Auerbach, 

1989; Auten and Cordes, 1991; Zodrow, 1993; Burman, 1999) is quick to note that these 

concessions are costly from the standpoints of efficiency and equity, and that arguably superior 

alternative tax treatments are available. 

It stands to reason that taxation upon realization might discourage realizations, a 

phenomenon known as the “lock-in effect.”  Holt and Shelton (1962) and Beazer (1966) model 

the extent to which the lock-in effect discourages assets sales. Stiglitz (1983) argues that 

investors have incentives to realize losses immediately and defer indefinitely realization of any 
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gains, a strategy that if it can be costlessly and relentlessly pursued creates negative effective tax 

rates on new investments.  Constantinides (1983) considers optimal investment strategies when 

investors are subject to random shocks that can force realizations, finding that investors again 

have incentives to realize losses as they occur and to defer realization of gains until forced to do 

so – though Constantinides (1984) notes that a sufficiently low tax rate on capital gains can 

encourage gain realizations that would enable investors to claim deductions against ordinary 

income for any subsequent investment losses.  Significant capital gains earned by specific risky 

investments can create incentives to realize gains in order to rebalance portfolios; these 

incentives considered by Kovenock and Rothschild (1987), Leland (1999), and Klein (2004).  

Lippman and McCall (1981) and Kovenock and Rothschild (1983) analyze the effect of capital 

gains taxes on incentives to liquidate appreciating investments, and Kamin and Oh (2019) call 

attention to the effect of tax rate uncertainty on incentives to realize gains. 

There is ample evidence that realization-based capital gains taxation affects realizations, 

though there is controversy over the nature and magnitudes of tax effects.  Early studies reported 

that higher capital gains tax rates were associated with reduced proclivities to sell appreciated 

stocks (Feldstein and Yitzhaki, 1978) and somewhat lower subsequent stock return performance 

due to incomplete portfolio rebalancing (Yitzhaki, 1979).  Subsequent studies offer evidence of 

considerable realization tax sensitivity (Poterba, 1987; Bogart and Gentry, 1995; Landsman and 

Shackelford, 1995; Ivkovic, Poterba, and Weisbenner, 2005; Dowd, McClelland, and 

Muthitacharoen, 2015), including gain realizations made in anticipation of higher subsequent 

rates introduced by the Tax Reform Act of 1986 (Auerbach, 1988; Burman, Clausing, and 

O’Hare, 1994).  Auten and Joulfaian (2001) note that estate taxes limit the extent of lock-in 

produced by basis step-up at death, and Burman and Randolph (1994) offer evidence that 

transitory capital gains realization elasticities may be considerably larger than permanent 

elasticities, though Auerbach and Siegel (2000) challenge some aspects of this interpretation. 

Lower capital gains tax rates have the potential to encourage capital investment and 

reduce inefficiencies associated with lock-in effects.  Auerbach (1989), Kiefer (1990), Auten and 

Cordes (1991), Hendershott, Toder and Won (1991), Zodrow (1993), Mariger (1995), and 

Burman (1999) review evidence of the effects of capital gains tax rates on allocative efficiency, 

government tax revenue, and the distribution of tax burdens, applying this evidence to consider 
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the effects of potential capital gains tax reforms.  Schizer (1998) argues that in the absence of 

government commitment to future tax rates, the taxation of capital gains only on realization 

credibly limits investor tax burdens and thereby encourages capital investment; Coyne, Fabozzi 

and Yaari (1989) calculate effective tax rates on new investments.  Auerbach (1991) and 

Auerbach and Bradford (1994) analyze the features of alternative tax regimes that would tax 

capital investments on realization without encouraging investors to delay realizations. 

 

3. Investment Value with Realization-Based Capital Gains Taxation 

This section considers the case of investments that earn an unchanging (positive) rate of 

return g per period.  Realized gains are subject to taxation at rate . The initial investment is $1, 

so if an investment is sold after  time periods, the tax due at that time is , and the 

remaining after-tax investment value is , or .  Note 

that this posits that investors pay taxes out of investment proceeds, so they do not add or extract 

resources over the life of an investment.  With after-tax investment funds continually reinvested, 

it follows that after N realization events occurring at intervals , the after-tax investment 

value, , is given by: 

(1) . 

In equation (1), the value of the investment portfolio, , is a function of the tax rate, the 

investment growth rate, and the vector of intervals between realizations. 

3.1 Properties of investment valuation. 

There are several noteworthy features of investment valuation as expressed in (1).  The 

first is the obvious point that value is increasing in each of the s: accumulating positive returns 

over a longer time period yields greater terminal value.  The second feature is that value in 

expression (1) is insensitive to timing: with unchanging tax and growth rates, a 20-year 
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investment produces the same terminal value whether gains are first realized after the end of 17 

years, and then annually for the next three – or else annually for the first three years, and then not 

again until year twenty.  In both cases the final value is the product of basis and after-tax returns 

for three one-year intervals and a single 17-year interval, and it does not matter in what order 

they arrive.  This timing insensitivity is responsible for the general proposition that later 

realizations need not maximize after-tax investment value; and it is evident simply from 

inspection of expression (1).  Of course, delaying a realization during investment interval i will 

increase , and would thereby increase terminal investment value if all realization intervals other 

than i are kept unchanged.  This is the sense in which investors can benefit from delayed 

realizations.  But in situations in which the choice of one realization interval event may affect the 

lengths of others, it can easily be the case that investors prefer earlier realizations.  

A third implication of (1) is that investors prefer fewer realizations.  Removing the 

realization between intervals i and j would replace intervals i and j with a new interval of length 

(i + j), making investment returns equal to 

(2) . 

Subtracting (1) from (2), and denoting this difference by  , produces: 

(3) . 

Since the expression in (3) is positive, it follows that it is always better to avoid realizations 

whenever it is possible to do so without changing the timing of other realizations or sacrificing 

returns.  Furthermore, in many realistic settings delaying a realization may mean that the 

realization can ultimately be avoided, which is another sense (not captured by (3)) in which the 

common prescription against early realizations has some justification. 

The effect of a realization interval on valuation is evident from differentiating (1) with 

respect to : 
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(4) . 

Since  this expression is positive, reflecting that valuation is larger if assets can accumulate 

returns for longer.  Furthermore, the value of a longer holding period as expressed in (4) is also 

clearly (and intuitively) increasing in g and decreasing in .  A more interesting issue is the 

extent to which lengths of holding times since previous realizations may affect valuations 

produced by extending holding times.  Differentiating (4) with respect to  produces: 

(5) . 

It is clear from (5) that , so the valuation of an investment is convex in the 

length of a given realization interval.  And as shown in Appendix A, it is more broadly true that 

the valuation function  is strictly convex in . 

The convexity of investment valuation carries important implications for investment 

strategy, rewarding investment plans that have long intervals without realizations.  With an 

unchanging ultimate investment horizon, lengthening an already-longer investment interval at 

the expense of a shorter investment interval, while keeping unchanged the sum of the times 

elapsed, increases final investment value.  Expression (2) captures the value gain of one example 

of such a variation, since eliminating a realization event is analogous to extending as far as 

possible one of the realization intervals while shortening the other.  In fact, (5) implies that any 

combination of extending a longer holding period and shortening a shorter holding period will 

increase after-tax investment value.  In concept, this process can continue to augment investment 

value until a single holding period spans all of the investment horizon, with other realizations 

concentrated at the beginning and the end.   
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It is noteworthy that the incentive to lengthen longer holding periods at the expense of 

shorter holding periods does not depend on when during the investment program the holding 

periods occur, so may well have the effect of encouraging earlier realizations.  Consider, for 

example, a 20-year investment program in which the first realization occurs after four years, the 

second after 16 years, and the third at the end of 20 years.  Clearly the investor would benefit 

from extending the twelve-year middle investment interval at the expense of either of the four-

year intervals at the ends – and the effect on valuation is the same whether the investor shortens 

the first interval, entailing an earlier realization, or shortens the second, entailing a later 

realization.  Furthermore, if the first interval were any shorter than the third, then the investor 

would have a stronger incentive to make the first realization earlier. 

 

3.2 Comparison to retirement accounts and no basis offset 

Retirement accounts are in some respects similar to the after-tax terminal portfolio value 

function, Ψ(𝜏, 𝑔, 𝒕). That the order of the intervals in Ψ(𝜏, 𝑔, 𝒕) does not matter is reminiscent of 

the counter-intuitive equivalence of traditional IRAs, in which all taxes are deferred, and Roth 

IRAs, which require up-front tax payments. The after-tax value of $1 after T years in either a 

traditional or a Roth IRA is (1 + 𝑔)*(1 − 𝜏)—when growth rates and taxes are constant, it does 

not matter if the tax is paid at the beginning or the end. However, the equal after-tax value of a 

retirement account is also the same if the tax payment is made in the interim. Say that an investor 

rolls a tradition IRA into a Roth IRA after 𝑡- years. Then after T total years, the after tax value of 

the retirement account is (1 + 𝑔)./(1 − 𝜏)(1 + 𝑔)*0./ = (1 + 𝑔)*(1 − 𝜏).2 All other things 

being equal, it does not matter when an investor converts a traditional IRA to a Roth.  

The timing of realization events also does not matter the investor is not permitted to 

offset basis when computing tax liability. Assume an investor places $1 into a fund that will have 

a realization after T years and also an interim realization event at 𝑡-. The terminal portfolio value 

will be (1 + 𝑔)./(1 − 𝜏)(1 + 𝑔)*0./(1 − 𝜏) = (1 + 𝑔)*(1 − 𝜏)2. Comparing Ψ(𝜏, 𝑔, 𝒕) to a 

                                                
 
2 When rolling over a traditional IRA to a Roth IRA, an investor may use money outside of the retirement account to 
pay the associated tax bill. This effectively increases the amount of investment benefitting from a tax advantage. 
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portfolio in which the investor may not offset basis demonstrates how basis changes the after-tax 

terminal portfolio value. When there are only two intervals, 𝑡- and 𝑇 − 𝑡-, Ψ(𝜏, 𝑔, 𝒕) =

(1 + 𝑔)./(1 − 𝜏)(1 + 𝑔)*0./(1 − 𝜏) + 𝜏(1 − 𝜏)[(1 + 𝑔)./ + (1 + 𝑔)*0./] + 𝜏2 =

(1 − 𝜏)2(1 + 𝑔)* + 𝜏(1 − 𝜏)[(1 + 𝑔)./ + (1 + 𝑔)*0./] + 𝜏2. The first term is the after-tax 

portfolio value when there is no basis offset and the second and third terms are the increase in 

after-tax portfolio value attributable to the basis offset.  

The interaction of multiple realizations and basis offset give Ψ(𝜏, 𝑔, 𝒕) the properties 

discussed above, including that having equally long intervals between realization is the worse 

investment strategy, when the number of realizations and the total term of the portfolio are fixed. 

 

3.3 Investor strategy. 

Investors may face situations in which it is possible to avoid realizing capital gains, but 

doing so is costly.  Naturally, if the cost is small compared to the potential benefit then an 

investor is apt to avoid a realization, thereby producing the valuation increase described in (3), 

albeit at a cost.  The benefit of avoiding a realization is clearly a function of the tax rate, since at 

a tax rate of zero, or a tax rate of 100 percent, any benefit disappears. But at intermediate tax 

rates it is not clear from expression (3) whether a higher tax rate increases or decreases the 

incentive to avoid realization. 

One can readily identify two opposing considerations in evaluating the effect of small tax 

rate changes on the benefit of avoiding a realizations.  The direct effect of a higher tax rate is to 

increase the tax due upon realizing any given amount of capital gain, which clearly makes 

avoiding realizations more attractive.  Furthermore, if at least a portion of the costs of avoiding a 

realization is itself deductible at the capital gain tax rate, then higher tax rates also reduce the 

cost of avoidance.  But the indirect effect of higher tax rates is to reduce the value of an 

investment program, including the component of value that does not change when one realization 

is avoided.  A higher capital gain tax rate reduces the returns that investors earn before and after 

any given capital gain realizations, and thereby reduces the return to manage that interval in a 
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way that avoids one or more realizations.  It is possible that this indirect effect is sufficiently 

large that higher capital gain tax rates would not be associated with reduced realizations. 

These considerations become apparent by differentiating (3) with respect to , which 

produces:  

(6) . 

There are two components to (6), the first of which, , is positive, so the sign of 

depends on the sign of the expression in curly brackets.  The first term in brackets 

is positive if  , whereas the second is negative.  Hence it is immediately clear that if

 then higher tax rates reduce incentives to avoid realizations – reflecting the reduced 

value of the investment profile.  More generally, the effects of higher tax rates on incentives to 

realize depend on the extents to which investment plans entail deferred realization, with greater 

deferral dampening the impact of taxation.  Consider, for example, the extreme case in which an 

investor realizes just twice prior to the completion of the investment profile, so that in the 

summation in (6) there is a single k.  Then if   becomes sufficiently small, due to a 

combination of large values of g and , (6) becomes , 

and higher tax rates reduce the value of avoiding realizations unless . 

 An alternative is that the investment profile consists of N equal-length intervals between 

realizations.  Then in equation (6) , in which T is the total investment horizon, and 

offers a lower bound on  , and therefore replacing  in (6) with 
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produces a lower bound on the absolute value of the summation on the right side of (6).  Making 

this substitution, (6) becomes .  Clearly, 

as N increases the second term in brackets increases in absolute value, ultimately converging to 

Tg.  If the investment profile is heavily taxed due to frequent realizations, then higher tax rates 

are less likely to incentivize avoiding additional realizations. 

 

3.4 Investment incentives.   

Capital gains taxation and the pattern of realizations also influence incentives to make 

investments ex ante.  In order to understand the investment effects of taxation it is necessary to 

incorporate the compounding of capital gain taxes when an investment profile includes multiple 

realizations.  Differentiating (1) with respect to  produces:  

(7) . 

Since the right side of (7) is clearly negative, it follows that higher tax rates reduce 

valuation and thereby discourage investment.  Furthermore, these tax effects are nonlinear, as 

indicated by further differentiating (7) with respect to :  
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(9) . 

Since all of the terms on the right side of (9) are positive, it follows that if  then 

.  The effect of higher taxes on valuation diminishes in magnitude as tax rates 

rise, and this declining tax effect depends on patterns of realization, not appearing at all if there 

is just a single realization, in which case .  If all realizations are equally 

spaced, then  , implying that  

, the second term of which converges to 

as T grows.  Consequently, there is the prospect of considerable decline in the 

magnitude of  as increases, so any empirical assessment of the effects of capital 

gain taxation on investment should bear in mind the curvature implied by (9). 

 

4. Extensions and Applications 

Investors also can face situations in which they are forced to realize investments, as in the 
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there may be circumstances in which it benefits asset owners to realize their gains early if by 

doing so they can forestall future realizations with even less advantageous timing. 

The timing of realizations may have a material effect on portfolio value, especially when 

an investor faces a terminal date at which the investor must divest from all assets, which is the 

circumstance most venture capital or private equity firms face. These investment management 

firms offer funds with a fixed investment horizon to investors. The firms allocate the investors’ 

capital until the term of the fund is up and then return the capital.3  

In many cases, these funds invest in start-ups, distressed firms, or other businesses from 

which premature divestment would entail a substantial loss. While start-ups often generate high 

returns in expectation, in the short-term most start-ups suffer substantial losses until their 

business model gains traction. Similarly, investing in a distressed business may be profitable but 

only if the investor is willing to hold the investment long enough to see the business through the 

turnaround. In both cases, the expected return may be substantial because the risk is high and the 

investment requires forgoing liquidity in the interim because information asymmetries cause the 

market for unmatured assets to be small or fail. Funds that specialize in these investments 

diversify over a pool of similarly risky assets, hoping to realize the high expected returns. 

It is useful to consider a two-realization variant of (1), in which  is the first investment 

interval and the total investment horizon is , so the second investment interval is : 

(10)  

 

The following two subsections explore variants of (10) in plausible practical settings. 

 

4.1 Choosing investment type 

                                                
 
3 In some cases, the funds may be extended for a few additional years.  

1t
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Consider a venture capital fund with a term of ten years. The venture capital fund may 

invest in three different types of businesses. The first is a mobile phone app. Since apps can be 

developed quickly, this investment matures in two years. The second is new business software. 

Business software takes longer to develop, meaning that this investment matures in five years. 

The third is an e-commerce website. An e-commerce website takes eight years to mature because 

it requires not only writing code but also developing a customer base. Despite these different 

maturities, assume that each business type grows at the same rate.  

Assuming the fund does not pull out of any investment early and assuming the fund 

prefers capital to grow, there are four possible portfolio allocations that add up to ten years. 

 

Portfolio Allocation Realization years Terminal Value of $1 
A E-commerce website; mobile phone app 8 and 10 $4.92 
B Business software; business software 5 and 10 $4.80 
C Mobile phone app; e-commerce website 2 and 10 $4.92 
D Mobile phone app repeatedly  2, 4, 6, 8, and 10 $4.52 

 

The results in section three suggest the following. First, portfolio D has the lowest 

terminal fund value because it has more realization events than the other portfolios.4 Portfolio A 

and portfolio C have equal terminal fund values because they have equal intervals of 

uninterrupted growth. Portfolios A and C have higher terminal fund values than portfolio B 

because A and C have longer periods of uninterrupted growth.  

The rightmost column shows what the terminal portfolio value of a $1 investment would 

be with an annual growth rate of 20% and a tax rate of 20%. Switching to the optimal portfolio, 

in this case either A or C, from B increases the terminal value by 3% and from D increases the 

terminal value by 9%, showing the impact of taking realizations into account when developing a 

fund strategy.   

                                                
 
4 In more extreme cases, additional realization events may be preferred to suboptimally timed realization events. For 
example, over a 100 year horizon, with a 10% growth rate and a 20% tax rate, three uninterrupted intervals of 98 
years, 1 year, and 1 year yield a terminal portfolio value of $10,627.48. Reducing the number of intervals but 
making them equally long (i.e. two 50 year intervals) yields a terminal portfolio value of $8,857.20.  
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4.2 Choosing optimal investment exit 

As a second example, consider a fund with a term length of T and two realization 

events—one terminal and one interim. If the fund has a 20 year term and two realization 

events—one terminal and one interim, the fund grows pre-tax at 20% per year and faces a 20% 

tax rate. Then the following graph shows the after-tax terminal fund value of $1 initial 

investment as a function of the interim realization event time.  

 

 

Now assume that the fund is initially invested in an asset that grows at rate 𝑔6. This rate 

is guaranteed for an interval of length 𝑡6. After 𝑡6, the asset will continue to grow at 𝑔6 with 

probability p or stop growing with probability p - 1. Once the asset falls to its no growth state, it 

remains there. If the asset remains high-growth for the following year, it will again have a p 

probability having another year of high growth. After 𝑡6, the investor may switch the investment 

to a low-growth investment which grows at 𝑔2 < 𝑔6 

After finding out whether the asset will be high growth or no growth for the next year, the 

investor must decide whether to keep the investment in the asset or move the investment to 

another asset which has the lower growth rate asset. If the investor knows that the initial asset 

has fallen into a no growth state, the investor will move the investment into the lower-growth 
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asset. If the investor sees that the initial asset will remain in its high-growth state for the 

following year, the investor may have to tradeoff between the high return of initial asset for at 

least an additional year against worse timing of realization events.  

Conditional on the asset still being high growth, if the investor switches at time 𝑠, the 

after-tax terminal portfolio value is  

(11) [𝜏 + (1 − 𝜏)(1 + 𝑔6)9][𝜏 + (1 − 𝜏)(1 + 𝑔2)*09 

 

Conditional on the asset still being high growth, if the investor decides not to switch at 

time 𝑠, the expected after-tax terminal portfolio value is 

(12) 𝑝*0906[𝜏 + (1 − 𝜏)(1 + 𝑔6)*] + (1 − 𝑝)∑ 𝑝<[𝜏 + (1 − 𝜏)(1 + 𝑔6)9=6=<][𝜏 +*0902
<>-

(1 − 𝜏)(1 + 𝑔2)*09060<] 

 

By the properties of Ψ(𝜏, 𝑔, 𝐭), the investor should never switch if 𝑡6 ≥
*
2
. Moreover, if 

the investor should switch at s, then the investor should also switch at s-1.5  

Below we simulate after-tax terminal portfolio value, varying 𝑡6, when p is .15, the tax 

rate is 20%, 𝑔6 = 20%, 𝑔2 = 18%, and 𝑇 = 20. The graph below plots (1) the expected 

terminal portfolio value of keeping the investment in the initial asset as long as it does not reach 

its low-growth state as a function of 𝑡6 and (2) the terminal portfolio value of switching as a 

function of 𝑡6 with a strategy of always switching as soon as possible. 

 

                                                
 
5 Proof in the works.  
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The results in section three show that, all other things equal, the investor benefits from having 

the interim realization event either earlier or later. The larger 𝑡6 is, the longer the initial asset has 

high growth. However, a larger 𝑡6 also forces the investor to defer the interim realization. The 

graph highlights two items of interest. First, investors are worst of with 𝑡6 = 3 because at lower 

values of 𝑡6 the investor receives are larger benefit from realization timing and at higher values 

of 𝑡6 the investor experiences the high growth rate for longer and also has a growing likelihood 

of experiencing the interim realization at a much later year. Second, the investor is better off 

switching to the low-growth asset with 𝑡6 less than or equal to 3. In those years, the benefit of a 

guaranteed better realization timing exceeds the benefit of an expected higher average growth 

rate. 

 

5. Conclusion 

The taxation of capital gains on realization rather than accrual affects both incentives to 

invest initially and incentives to realize subsequent investment gains, but not necessarily in the 

way that these incentives are commonly understood.  The reason why is that investment profiles 

entail repeated sequences of investments and realizations, so higher capital gain tax rates depress 

investment incentives in a highly nonlinear way, with ultimate investment valuations convex in 

tax rates.  Furthermore, the taxation of capital gains on realization need not reward or encourage 
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delayed realizations, since earlier realizations can deliver greater investment value.  Furthermore, 

in reducing investment valuations, higher capital gain tax rates lower the returns to economizing 

on realizations.  As a result, there are broad ranges of circumstances in which higher capital gain 

tax rates will be associated with greater, not fewer, realizations.  The considerable empirical 

evidence of higher capital gains tax rates nonetheless being associated with reduced realizations 

serves therefore to illustrate the diversity of taxpayer situations, and offers a reminder not to 

equate aggregate behavior with the actions of all rational investors. 
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Appendix A: Proof that  is strictly convex in  
 
Lemma 1:  is strictly convex in . 
 
Proof: 
 
Take the log of  

 
 
Differentiate with respect to  
 

 
 
 
Differentiate with respect to  
 
For : 
 

 
 
For : 
 

 
 
The Hessian of  has only positive terms along its diagonal and zeros everywhere 
else. Thus  is convex. 
 
Lemma 2:  is strictly convex is x. 
 
Proof: 
 
Take the derivative twice.  
 

 
 

 
 
Thus is strictly convex and strictly increasing in . 
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Lemma 3: If  is multivariable and strictly convex and  is strictly increasing and strictly 
convex, then the composition  is strictly convex. 
 
By the chain rule, the derivative of  is 
 

 
 
By the chain and product rules, the second derivative of  is 
 

 
 
Because  is positive definite and  is positive, is positive definite.  is an  
matrix. Pre- and post-multiple  by an arbitrary vector, .  is a sum of squares. If  
is non-zero, then  is positive. Thus  is positive definite. Since  is positive, 

 is also positive definite. Adding two positive definite matrices together yields a positive 
definite matrix. Thus  is positive definite and  is strictly convex.  
 
Since , the three lemmas show that  is strictly convex. 
 

 


