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ABSTRACT
Using data from the 1986 through 1997 period, we update the time series evidence on the
response of capitd gainsredizationsto tax rates. In generd, we find higher long-run dadticitiesthan
reported in many previous sudies, but the estimates decrease substantialy when the influence of 1986 is
effectively removed. We explore severd explanations for a diminished behaviord responsein the
period following fundamentd tax reform, finding some suggestive evidence that the response may be
dulled in part by asuccession of rate changesin ardatively short period and the increasing role of

mutua fundsin households' portfolios.



For severd decades, economists have debated the effect on capita gains redizations of tax rate
changes. At issueisthe revenueimpact of lowering the capitd gainsrate: if redizations are sufficiently
elagtic, atax rate reduction could actudly lead to arise in revenue. Combined with theincreasein
investment and economic growth that alower capital gainsrate is perceived to bring, this“ something for
nothing” argument is compelling for many policymakers. Indeed, the post- Tax Reform Act era has
witnessed a number of capitd gainstax rate reductions, most recently in 1997. Even recently Congress
has considered another decrease, to 15 percent from the current 20 percent top rate.*

Despite the attention this topic has received in the tax literature, we fed it is worth revigting for
severd reasons in addition to its current policy relevance. First, condderable uncertainty still surrounds
the long run responsiveness of redizations to tax changes. The exigting literature reaches consensus that
the trangtory capitd gainsdadticity ishigh -- snce households have leaway in the timing of their
redlizations, one expects and finds sgnificant increases in capital gains redizations before or after atax
change? However, estimates of the long-run or permanent elagticity vary widdy.® Aggregate time
series studies such as CBO (1988), Auerbach (1988), and Gillingham and Greenlees (1992) find long
run eadicities ranging from -0.05 to - 1.78, athough with a mass centering around -0.5t0 -0.9. Micro
data studies, such as Burman and Randolph (1994), find low long-run eagticities, or ones not
sgnificantly distinguishable from zero [Auten and Clotfdter (1982)]. Second, we suspect that some
developments in recent decades may contribute to alower response of redizationsto thetax rate. The
share of household equity held in mutua funds has risen, moving more assets out of the hands of
individud investors and into the control of fund managers who may not have the same incentive to be tax

efficient with respect to capitd gainsredizations. Additionaly, the frequent tax changes of the last two



decades may have encouraged people to redize what gains they had, leaving fewer gainsto be
unlocked by afuture decrease in the rlevant rates. This potentid for the amount of redizations to be
dependent on the sequence of previous tax changes has not been previoudy investigated.

We address these issues by estimating aggregate time series redizations regressons, augmenting
previous work by incorporating new data reflecting the many tax changes of the last dozen years. A
longer time series should help, among other things, to more precisdly isolate long-run dagticities”  Thus
it isinteresting and important to see how and whether the parameters estimated from time series models,
which have guided the policy process over the last decade, shift with the addition of new data reflecting
the recent regime changes. We find a higher long-run redlization dadticity than many previous time-
series sudies, typicaly between -0.8 and - 1.3, depending on the richness of the specification and the
instrumenting strategy.® However, like Auerbach (1989) and Gillingham and Greenlees (1992), our
edimate is sengtive to the inclusion of 1986, a year when there was a Sgnificant upswing in gains
redlizations, surdly due to the fact that the rate increasesin the Tax Reform Act of 1986 were
preannounced.® In fact, if we exclude 1986, our basdine estimated dadticity is cut dmost in half to
-0.45. When we attempt to more completely modd the dynamics of redizations, and the effect of
anticipated changes in the capita gainstax rate in particular, we find along-run dadticity of -0.74

Focusing on explanations for potentidly lower responsiveness in the post-1986 period, we find
that capitd gains redizations increase with the share of household equity held in mutud funds, suggesting
that fund managers tend to redlize more gains than would individud taxpayers. Thereisdso some
evidence that a higher mutud fund share lowers the sensitivity of redizations to the gains rate, consstent

with the idea that fund managers are not tax efficient. However, the key estimated parametersin this



regresson are not Satigticaly identifiable from zero. When we look for a dependence of redlization
behavior on the prior sequence of tax changes, we again find consstent evidence.

The rest of this paper proceedsin the following manner. Section one uses time series data to
provide updated and more precise estimates of long-run capitd gainsredization dadicitiesaswdl as
evidence concerning the non-tax factors that may affect these parameters. In section two, we apply
those dadticities to the task of predicting the effect of the capital gainstax rate reductionsin the
Taxpayer Relief Act of 1997 on aggregate revenues, finding that the Act may have lowered revenues
dightly, but could have increased them if the true eadticity was greeter than -0.97. Lastly, section three

briefly condudes.

Time series estimates of capital gains realizations elasticities
We have three gods for our time series estimates of capitd gainsredizations dadticities. Firg, a

number of years and tax reforms have passed since the last time series studies were conducted. The
additiond variation now available may help identify long-run redlization eladticities. Second, we hope to
see whether the trend towards mutua fund ownership in the U.S. has affected capitd gains redizations
as control over saes of gppreciated assets may be leaving taxpayers  hands for those of fund managers.

Findly, we would like to determine whether there is evidence of path dependence in the response of
capita gainsredizationsto changesinthetax rate. That is, arate reduction shortly after the Tax Reform
Act of 1986 may not generate the same redlization response as a comparable rate reduction in 1997
because taxpayers redlized so many gainsin 1986 before TRA86 took effect in 1987 that they would

have had few additiona gainsto redize if the rate were lowered shortly theresfter.



While time series dudies of cagpitd gains suffer from some well-known problems, including
aggregation bias and the difficulty in congtructing one nationa rate to represent the entire tax schedule,
we believe that time series andysisis the best way to estimate long-run redization dadticities.
Taxpayer-level pand data sets do not encompass along enough time period to be able to separate out
long run from trangtory dadticities or to estimate path dependence effects. Also, unlikein thetime
seies it isdifficult with microdata to identify behaviora responses using tax changes. Typicdly, pand
data studies use cross sectiond variation in tax rates, such as across sates [Bogart and Gentry (1994),
Burman and Randolph (1994)] or across taxpayers [Auten and Clotfeter (1982)], to mimic changesin
the long-run capitd gainstax rate. However, the cross-dtate differencesin tax rates may not affect
taxpayers behavior in the same way as a change in the tax rate, especidly if the Sate taxes are
correlated with other characteristics of the State resdents or if capital gainsredlizations are not in
equilibrium.

With severd sgnificant capitd gainstax rate changes having taken place ance 1985, we begin
by examining whether this new variation sheds any additiond light on the long-run capitd gains
redizations dadticity. Table 1 reports the results of estimating some basic regressons for the period
through 1985 and aso up through 1997. The left-hand-sde variable is the logged aggregate amount of
long-term gains net of short-term losses. On the right- hand- S de, besides the weighted average capitd
ganstax rate, we include the GNP deflator as a measure of the price level, the red vaue of corporate
equities held by households as a proxy for the stock of unredized capitad gains, and GNP and GNP
growth to reflect economic conditions. We chose these specificationsto beidentica to somein

Auerbach (1988) to maximize the comparability of our results with those in previous work.
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The datain these regressons are derived from the aggregate capital gains redizations and the
weighted average margind capita gainstax rate series reported by CBO (1988) for 1954 through
1985. We extend the datato 1997 using the IRS Statistics of Income public use microsample and
unpublished data from Treasury. The data are described more fully in the appendix.

As Auerbach (1988) points out, redlizations, GNP, and corporate equities may not be
stationary variables and may be trending together over time. In fact, augmented Dickey-Fuller tests
cannot regect the hypothesis that the variables in our regressons have a unit root, even when we account
for alinear time trend. However, amilar tests dso cannot rgject anull of no cointegration in the data.
Since taking firg-differences diminates the unit root, we estimate dl specifications usng differenced
data.

Table 1 shows that the estimated capita gains redizations dadticity is substantively different
when the data are updated to include recent tax law changes. For the 1954 to 1985 period, the
estimated redizations dadticity is a moderate -0.64 (with a standard error of 0.36) when evaluated at
the sample mean capitd gainstax rate.” When we extend the time frame through 1997, the estimated
redlizations dadticity risesto -0.81 (0.26).2 The other estimated coefficients are virtualy unchanged
when the most recent 12 years of data are included. A one percent increase in the price deflator
corresponds to nearly atwo percent risein redizations. If the value of households' corporate equities
were to rise by 10 percent, redizations would increase by dightly more than six percent. Also, a higher
level of GNP leads to more redizations, bu this effect is not Satisticaly sgnificant.

Since extending the sample increases the estimated redizations dadticities, one naturaly

wondersif the results are unduly influenced by one observation. In particular, the period around



TRAB86 was marked by unusud redizations dynamics. Since the capitd gainstax rate increase that

took effect in 1987 was announced in advance, taxpayers had the opportunity to shift their redizationsa
few months earlier in time and pay the lower 1986 gainstax rate. After redlizing arecord $165.5 billion
of gainsin 1985, taxpayers went on to redlize $317 billion in 1986. In 1987, when tax rates were
higher, redizations fell back to $142 billion. To the extent that some of the growth in redizationsin
1986 was due to taxpayers timing the tax change, our estimated dadticity will not measure the long-run
respongveness to the tax code very well. For example, shifting redizations that would have taken place
in 1987 forward one year to 1986 would make it appear that low-tax rate periods have high redizations
while high-rate periods have low redizations when dl that has occurred is areshuffling of when
redlizations occur with no effect on the aggregate amount.

The leadt redtrictive way of deding with thisissueis to include adummy varigble for 1986,
effectively removing that year from the regresson. When we do exactly that for the differenced
specification in the first column of table 2a, the estimated redlization dadticity is cut dmogt in haf to
-0.45 (0.21). Thus, if we exclude this one year from the andysis, adding recent history to the regression
lower s the estimated responsiveness of redlizations to the tax rate, an effect congastent with the view that
the importance of 1986 isdue, a least in part, to the shifting into 1986 gains that would otherwise be
redlized in subsequent years. This sengtivity islimited to 1986. Including additiond indicator variables
for 1985, 1987, or both has no effect beyond that obtained with the 1986 dummy. Unfortunately,
removing 1986 from the regression is not a panacea since the data point may convey important
information regarding capitd gains dadticities. Instead, the sengtivity to the incluson of 1986 suggests

that we are failing with our base specifications to properly capture the dynamics of redizations. Table 3



will address this issue further.

Another year that may be disproportionately affecting the results is 1997, when the top capita
ganstax rate fel from 28 to 20 percent. Although the change did not take effect until May, we assgn
the new, lower tax rate to dl redizationsin 1997, overdtating the tax rate reduction. Thus, the amount
of redizations will be too low relative to our measured tax decrease, a mismeasurement that will bias our
estimates of the redization elagticity towards zero. The data bear this hypothesis out. 1n the second
column of table 2a, including a dummy varidble for 1997 increases the estimated redlization dadticity to
-1.04 (0.34). However, when 1986 is excluded, removing 1997 as well has no additiona effect on the
esimated capital gainsdadticity. Whilerelating dl redizationsin 1997 to the lower tax rate is surely
problematic, the aternatives to this approach are equaly unappetizing.®

The congtruction of the tax rate variable potentialy creates an econometric problem. Since the
average tax rate isweighted by predicted gains, in years where overd| gains are greater we will
overweight the top tax bracketsif the gains are not distributed proportiondly across income classes.
Thus higher redlizations might leed to alarger measured tax rate if high-income taxpayers have a
disproportionate increase in gains, inducing a pogitive correation between the tax rate variable and
redlizations that will bias our estimated coefficient towards zero.

In table 2b, we tackle thisissue by ingrumenting with the top margind tax rate on capitd gans.
When we use the entire sample, the estimated capitd gains dadticity in the instrumentd variable
regression is-1.21 (0.32), much larger than the -0.81 estimated using OLS. However, thisincreasein
eadticity may not be due to solving the endogeneity problem; rather, by ingrumenting with the top

margind tax rate we may be enhancing the fit in the years when the tax change primarily affects high-



income, relatively dadtic, taxpayers and reducing the fit otherwise, thus increasing the influence of the
years when redizations were most responsve. Since we cannot distinguish between these two cases,
we will continue to report estimates from both OLS and 1V regressions. Removing 1986 or 1997 from
the sample has the same qualitative effect as when we used OLS. Absent 1986, the estimated
redizations dadticity fdlsto -0.75 (0.25). If we eliminate 1997, the eadticity estimaterisesto -1.75
(0.45). Removing both 1986 and 1997 yidds an intermediate estimate of -1.01 (0.40).

The dramatic effect of 1986 on the estimated redlization dadticity suggests that our basdline
regression may be misspecified. When taxpayers redized that capitd gains rates would go up the
following year, they increased their redizations in response. 1n essence, we attribute an effect to the
relatively low prevailing rates in 1986 that, in fact, is due to the knowledge that higher rates will comein
1987. Auerbach (1988, 1989) included the change in tax rate between the current year and the next
as an explanatory variable to capture such expectation-driven timing effects. In addition, this regressor
a0 proxiesfor the incentive to deay redizations ayear if lower rates are expected. The coefficient on
the current tax rate in such specifications measures the “ permanent” or long-run responsiveness.

Table three adds these variables reflecting changes in rates relative to adjacent periods, both
prior and subsequent. Following Auerbach, lagged redlizations are added to the explanatory variables
in an effort to capture changes to the stock of unredlized gains. The estimated long-run redizations
eladticity risesto -1.31 (0.50) from -1.04. Unlike in Auerbach (1988), the long-run responseis
sgnificantly different from zero. As anticipated, when the tax rate is expected to increase the next year,
redlizations are estimated to increase in the current year in the OLS regressonsin column 1. An

increase in tax rates since the previous year is estimated to raise, not lower, current redizations.



However, neither of the estimates of these timing effects are datistically sgnificant. When we instrument
using the current top margind tax rate on capitd gains and the change in the top rate from the previous
year and to the next year, we obtain the resultsin column 2. The long-run redizations dadticity is
amogt exactly the same. An expected increase in rates encourages shifting redizations forward in time,
and unlike in the previous column, an increase in tax rates from last year leads to higher redizations this
year. None of these point estimates are statigticadly distinguishable from zero.

This expanded specification does not completely control for the impact of 1986, however. In
results not reported here, adding an indicator variable for 1986 to the OL S specification in table 3 ill
reduces the estimated redlizations elagticity congderably, to -0.80 (0.38). InthelV regresson, the
edimated dadticity falsabit less, to-0.94 (0.52). This pattern may persist because our measure of
expected change in tax rates, which isthe actua change, may be poor since severd recent changesin
capita gains tax rates were not widely anticipated, and other regime changes which were expected
faled to materidize. Our results would then estimate too large of atiming effect when the tax change
was not announced in advance and too smal when it was, leaving room for the 1986 dummy to have an
effect.”

To address thisissue, the third column of table 3 decomposes the expected change in capital
gainstax rates into potentia increases and decreases. Since tax increases during our sample period
were generdly preannounced while tax decreases were enacted retroactively, the two types of tax
changes could generate different behaviora responses and pooling them in the regression could mask
their effect. Indeed, we find alarge effect of anticipated tax increases and no effect for decreases. Our

estimated coefficient on the change in tax rate between the current period and the next, if pogtive, is



6.45 (1.44), indicating that an expected 8 percentage point increase in the weighted average margina
tax rate, such aswhat occurred between 1986 and 1987, would lead to a 52 percent risein redlizations
in the year prior to the change. Separating increases from decreases in this way aso reducesthe
estimated current tax eladticity to -0.74 (0.39). However, given the relative paucity of tax rate increases
during our sample period, incorporating the expected change in taxes if an increase may just proxy for
the 1986 dummy variable. Oneindication that this hypothesis may be correct is that when we exclude
1986 from the regression in column three, the estimated coefficient on the change in tax rate if pogitive
fdlsto agatidicdly inggnificant 2.68 (3.98) while the estimated current tax dadticity isvirtualy
unchanged.™*

In the last two decades, anew phenomenon has potentidly affected the responsiveness of
capitd gainsredizationsto the tax rate: the proportion of household equity held in mutud funds has risen
from 5 percent in 1980 to 28 percent in 1997. Since fund shareholders cannot choose when their
funds redlize gains and fund managers may not have incentives to minimize capitd ganstaxes, this
portfolio shift may lead to an increase in overdl redizations and a decrease in the sengitivity to capitd
gansraes. On the other hand, shareholders may choose tax-managed funds or enter and exit fund
ownership in atax efficient way, reducing the effect on redizations.®

We invedigate the effect of the rise in mutud fund holdings on capitd gainsredizationsin table
4. Inthefirst column, we add the proportion of household equity held in mutua fundsto reflect the
amount of the portfolio that may be outside the household' s control with respect to tax strategy. The
positive and significant coefficient, 4.21 (1.97), suggests that when the proportion of equity in mutua

funds rises by one percentage point, from 20 to 21 percent for example, capita gains redizations will
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increase by more than four percent. Since one percentage point in this example trandates into afive
percent increase in the mutud fund share of equity, the estimated elasticity would be around 0.8. These
results suggest that mutud funds indeed are redizing more capitd gains than individuads would have if
they were managing their own portfolios directly. However, it does not gppear that the growth in mutud
fund ownership was creating a Spurious correation with the capitd gainstax rate variable as the
estimated redizations dadticity is basicdly unchanged when the mutud fund varible is added.

To test the hypothesis that aggregate redizations are less regponsive to tax changes when the
mutua fund shareis gregter, we interact the proportion of equity in mutua funds with the capitd gains
tax rate. Unfortunately, in the time series collinearity between the interaction term and the tax and
mutud fund share variables causes the standard errors to increase tremendoudy. However, the point
edimates are dill interesting. The estimated redlizations dadticity if no equity were hed in mutud funds
is-1.02, higher than the -0.85 estimated without the interaction term. Asthe proportion of equity in
mutual funds increases, the redizations eagticity declines. If we were to extrapolate out-of- sample that
al equity were hdd in mutua funds, the redizations dadticity would fdl to -0.14. 1t takes a 20 percent
mutua fund share to obtain the -0.85 dagticity obtained earlier. Thisis one possible reason why, absent
the 1986 blip, the estimated redlizations dadticity fals when we extend the sample. Between 1954 and
1985, the proportion of equities in mutua funds was only 5.8 percent. After 1985, the average mutua
fund share was 22.8 percent, raising the sample average to 9.9 percent. Thisincrease could have
accounted for 4 percentage points of the declinein éadticity. In addition to being less respongive to tax
changes, investors il redize more gains when they own more mutud funds — a one percentage point

increase in the mutua fund share is estimated to yield an 3.35 percent increase in redizations.
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Another potentidly important factor affecting the response of capitd gainsredizations to the tax
rateisthe amount of extant gains. Although Gillingham and Greenlees (1992) find that a measure of
unreglized gains has a pogitive effect on redizations but has little impact on the redlization eadicity, the
literature has not made much of thisissue possibly because no policy instrument is thought to directly
control the amount of unredized gainsin the economy.

However, tax rate changes themsdaves may affect the aggregate level of unredized gains. Ina
modd where there is a cost to rebaancing one's portfolio, namely the capitd gainstax, a mass of assets
may build up just below the threshold where investors would be willing to sl them and pay the gains
tax. A changein thetax rate, such as a decrease or an announced increase, may trigger awindfall of
redizations. Once assets are s0ld, they are marked to market, not only reducing the aggregate amount
of unredlized gains, but aso shifting the mass of assats away from being on the margin of being sold.
Thus a subsequent tax change might have less of an unlocking effect because there is both less
unredlized gain in the economy and fewer portfolios in need of rebdancing. This effect would be
especidly important in the 1980s and 1990s when tax rate changes were frequent.

A large portion of this effect could be captured if we could accurately measure unredlized gains.
However, that is difficult to do convincingly and such a strategy would miss the effect of changesin the
digribution of “out-of-baance’ portfolios due to previous movementsin the gainsrate. Instead, in table
5 we present some suggestive evidence that the sequencing of tax changes has an effect on the amount
of redizations. This gtrategy should capture the influence of the stock both of appreciated assets and of

out- of-balance portfolios on the redization of gains, dthough it does not distinguish between these

effects. Inthefirst column, we add the number of years since the most recent statutory tax change. If
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the act of changing the gains rate did not affect the digtribution or aggregate amount of cgpitd gans
beyond what would be expected from the new rate itsdf, the length of time since the tax change should
have no additiond effect. Instead, the estimated coefficient is 0.04 (0.02), indicating that redizations
increase as the tax change moves further into the past. Thisresult is consstent with capital gains
unlocking that diminishes with the frequency of tax changes.

Column two provides a check on the reasonableness of the results by exploiting our expectation
that only decreasesin gains taxes should unlock gains and reduce the level of future potentia redlization
windfdls. When we divide the number of years snce the last datutory change into two categories --
one when the last tax change was atax increase and the other where the tax rate was lowered -- we
find thet the levd of redizationsisnot a dl affected by the length of time since the last tax increase but
redizations rise over time after atax decrease.™

Findly, we attempt a more direct test of the path dependence hypothesis.  If atax change
encourages people to unlock their gains, leaving lessto redize a the next rate reduction, we should find
that decreasing the tax rate soon after another change should yidd less of an increase in redlizations than
if there had been alonger spdll in between. We test whether the response to a decline in the capita
ganstax depends on the length of time since the last tax change by adding an indicator variable for the
year after atax decrease, a variable that measures the length of time between the most recent tax
decrease and the previous tax change, and the interaction between the two. If thereis no path
dependence, we would expect azero coefficient on the interaction — the length of time ance the last
datutory tax change should have no effect on the windfall from the current tax change. A postive

coefficient indicates that the effect on redlizations increases as the stock of capitd gainsisrebuilt. The
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last column of table 5 shows that there is some suggestive evidence for path dependence. The
coefficient on the interaction term is positive and significantly different from zero, supporting the idea that
alonger time between tax changes leads to bigger windfalls. However, the coefficient on the capitd
ganstax rate variable goes away completdly in this pecification, suggesting that the interaction termis
highly corrdlated with the tax rate variable for some reason — perhaps because tax rate changes are

greater if rates have not varied in awhile.

The predicted effects of TRA97 on realizations and revenue

One ussful gpplication of our resultsisto predict the revenue cost of acapital gains tax reform.
While our time series results describe the effect of atax change on the amount of redlizations, they are
insufficient for computing revenue becauise while redizations depend on the margind tax rate, revenueis
determined by the amount of redlizations times the average tax rate.>  While decreasesin margina
rates surely increese redizations, this effect is not necessarily sufficient to offset the inframargina loss on
redizations that would have occurred without the change in the tax regime but which are now taxed at a
lower rate.

In this section, we evaluate whether the capitd gainstax decrease in TRA97, from aweighted
average margind tax rate of 27 percent in 1996 down to 18 percent at the end of 1997, was costly or
increased revenue.® We use arange of esimated redlization elasticities that bracket most of our results
in order to provide bounds on the possible effects. Also, we smplify the exercise by assuming in effect
that every household faces the nationd average margind and average gains rates.

Unambiguoudly, the capital gains rate reduction in TRA97 should have increased capitd gains
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redizations. We begin with our basdine case from Table 1 where the estimated redizations eadticity is
-0.81. Multiplying the changein margina gainstax rate between 1996 and 1997 by its estimated
coefficient of -4.14 predicts that gains redlizations should have increased from $252 billion to $340
billion were no other factors to change between those two years. However, the average tax rate,
weighted by predicted 1996 redizations, fell from 23.4 percent to 16.5 percent dueto TRA97. This
leads to aloss of $17.3 hillion of revenue from 1996's estimated $59 billion of gains tax receipts.
However, that revenue drop is mostly offset by the $14.5 billion in taxes received on the $88 hillion in
additiond gains from the decline in margind rates. The net revenue loss would have been $2.8 hillion
per year, dmost 5 percent of the 1996 capita gains revenue.’’

Naturally, the predicted effect on revenue depends on the redlizations dagticity one uses™® The
lower bound of our estimated parametersis the case of -0.45 eadticity, which assumes that the
redizations bulgein 1986 isdl due to timing of gains and no net new redizations were cregted. In that
case, TRA97 would have increased redlizations by $48 hillion for arevenue loss of $9 billion per year.
Although using the specifications in table 3 to measure the revenue effect is dightly more complicated
snce they predict that the effect on redizations may vary over time, we compute the present vaue of
revenue gains or losses discounted at the one-year Treasury bill rate of 5.63 percent. Using the
parameters from the first column of table 3 we predict that redizations in 1997 would be 28 percent
higher then if there had been no tax decrease and in 1998 redizations would be 52 percent greeter.
After 1998, annud redizations quickly convergeto at alevd 47 percent above what would have been
the case absent the tax change.  However, the present vaue of the revenue gain from the tax change is

only $1.3 hillion since the lower average tax rate post- TRA97 nearly completely offset the increasein
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redizations.

Conclusion

The present project seeks to ascertain the effect of an additiond twelve years of data, spanning
the 1986 through 1997 period, on the time series evidence concerning the behaviorad response to the
capital gainstax rates. For avariety of reasons, this twelve year period might be expected to provide
interesting ingghts. During the period, behavior readjusted after the perturbations caused by TRAS86,
eadly the most comprehensive tax reform of the post-war era. In addition, the nineties saw along bull
market, which drew much new money into the equity markets either directly through investment in
individud stocks or through purchase of mutua fund shares.

In fact, lengthening the sample period does appear to sgnificantly modify the results reported by
Auerbach (1988). Induding the additional data increases the magnitude of the implied eagticity
obtained using the benchmark differences specification from -0.64 to -0.81. However, thischangeis
driven entirdy by the pivota year of 1986. Effectively excluding this sngle year from the andyss
reduces the eadticity to -0.45. When we attempt to better model anticipated changes in the capita
ganstax rate, wefind along-run dadicity of -0.74.

This result motivated further anadyssto investigate this evident decrease in reponsveness to tax
rates. One hypothesisinvolves the path dependence of rate responses. In particular, one might believe
that successve changes in the taxation of capita gains have diminishing effects, asthe stock of gains
which may be redlized, either in anticipation of arate increase or following arate reduction, decreases.

For example, anticipation of the 1987 rate increase motivated taxpayersto redize gainsin 1986, leaving
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asmdler overhang of unredized gainsto be “unlocked” by subsequent tinkering with thetax code. Ina
politica environment where further decreasesin the tax rate gpplied to long-term capitd gainsis often
cited as ameans to increase tax revenue in the short term, this effect may be important not only from the
gtandpoint of pure intellectud interest. Our efforts to find evidence of this path dependence were
suggestive but not definitive. The number of years Snce the most recent decrease in rates has the
expected pogtive and datigticdly sgnificant effect on redizations, suggesting that the stock of unredized
gans accumulates over time. However, attempts to isolate this effect more precisely usng more
intricate specifications lead to inconclusve results.

A second possible explanation for the decrease in responsiveness estimated using the
augmented time series (when exduding 1986) liesin the growth of mutud funds as an investment
vehide. Investing through mutua funds, at least before the very recent focus on tax efficiency,
effectively shifts control over redizations from the taxpayer to the fund manager whose objective
function may place alow weight on the tax consequences to shareholders. Thus we hypothesize that an
increase in the percentage of household equity held through mutua funds will blunt the response to tax
rate changes.

Again, the evidence a this stage is suggestive but far from definitive. Adding to the benchmark
regresson the percentage of equity held through mutua funds produces a positive and sgnificant
coefficient, implying that this holding vehicle tends to increase rediizations. The estimated coefficient on
an interaction between the percentage of equity held through mutual funds and the tax rateis aso
positive, dthough not gatigticdly distinct from zero.

On the whole, due to the sengtivity of our results to how we modd 1986, the project has
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reinforced our view that the highest margina benefit to future research will come from utilizing micro
datain amore structura framework to mode redlizations dynamics. We plan to teke astep in that
direction by looking at individud redization decisonsin detail using the 1985-forward SOCA panel.
Unfortunately, the politica establishment did not take into account the timing of SOCA when it
produced fundamenta tax reform only ayear after the sart of that pand and, in particular, before
adequate evidence on pre- TRAS8G6 patterns had been collected. Therefore we eagerly await additiona

data concerning the rate changes indtituted in 1997 to pursue this and related issues further.
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Endnotes

We are grateful to Alan Auerbach, Jerry Auten, Chris Mayer, James Poterba, participants in the
NBER's 1999 Conference on the Economic Effects of Taxation, and two anonymous referees for
helpful comments and suggestions. Donghoon Lee provided excdlent research assstance, while James
Cilke and Gordon Wilson provided invauable ass stance with the tax data. The Smith-Richardson
Foundation and the NBER provided research support. The views expressed are those of the authors
aone, and do not necessarily reflect the positions of the U.S. Department of the Treasury.
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Table 1: Extending the Sampleto 1997 Yields a Higher Realizations Elasticity

1955-85 1955-97
-3.60 -4.14
Margina capitd gainstax rate (CBO) (2.04) (2.35)
CG tax dadticity (at sample mean) -0.64 -0.81
CG tax dadticity (at 19.6%) -0.70 -0.81
1.74 1.71
Log GNP deflator (1.12) (1.53)
0.60 0.66
Log red vaue of household equity (0.13) (0.18)
3.01 3.70
Log rea GNP (1.42) (2.93)
0.79 0.75
Firg difference of log red GNP (0.91) (2.29)
-0.09 -0.12
Constant (0.09) (0.12)
Adjusted R 0.5385 0.4058
Durbin-Watson 2.63 2.60

Standard errors in parentheses.

All variables are in firg differences.

Left-hand side variable is log capitd gains redizations.

The sample mean capita gainstax rate for 1955-85 is 17.9 percent; for 1955-1997 it is 19.6
percent.

A owbdpE
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Table 2a: OL S Results are Senditive to Excluding 1986 and 1997

Y ear(s) excluded: 1986 1997 1986 and 1997
-2.28 -5.28 -2.18
Margind capitd gainstax rate (2.07) (1.72 (1.44)
(CBO) [-0.45] [-1.04] [-0.43]
1.50 1.37 153
Log GNP deflator (2.14) (1.56) (2.19)
Log red value of corporate 0.53 0.67 0.53
equity (0.14) (0.18) (0.14)
3.15 3.59 3.16
Log read GNP (1.45) (1.93) (1.47)
1.04 0.86 1.03
Firg difference of log red GNP (0.97) (2.29) (0.98)
0.59 0.59
1986 indicator (0.12) (0.12)
-0.26 0.02
1997 indicator (0.25) (0.19)
-0.16 -0.10 -0.09
Constant (0.10) (0.11) (0.08)
Adjusted R 0.6659 0.4080 0.6565
Durbin-Watson 214 2.50 2.15
1 Standard errorsin parentheses.

N

Left-hand side variable is log capitd gains redizations.

3. Eladticities evaluated at the sample mean capita gainstax rate of 19.6 percent arein square

brackets.

»

Sample period is 1955-1997.
5. All specifications are in differences.
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Table 2b: IV Results are Sensitive to Excluding 1986 and 1997

1986 and

Y ear(s) excluded: None 1986 1997 1997
-6.16 -3.80 -8.91 -5.13
Margind capitd gainstax rate (1.61) (2.29) (2.31) (2.05)
(CBO) [-1.21] [-0.75] [-1.75] [-1.01]
1.50 1.37 0.72 1.06
Log GNP deflator (1.57) (1.18) (1.67) (2.27)
Log red vaue of corporate 0.64 0.53 0.64 0.54
equity (0.19) (0.19) (0.20) (0.15)
3.59 312 3.33 3.05
Log rea GNP (1.99) (1.49) (2.05) (1.56)
0.91 1.12 1.16 121
Firg difference of log red GNP (1.33) (1.00) (1.37) (2.04)
0.54 0.49
1986 indicator (0.12) (0.13)
-0.58 -0.24
1997 indicator (0.29) (0.24)
-0.11 -0.08 -0.05 -0.06
Congtant (0.12) (0.08) (0.12) (0.09)

Adjusted R 0.3701 0.6474 0.3348 0.6152
Durbin-Watson 2.55 2.28 2.26 214
6. Standard errorsin parentheses.
7. Left-hand 9de variable is log capitd gans redizations.

8. Eladticities evauated at the sample mean capita gainstax rate of 19.6 percent arein square
brackets.

0. Sample period is 1955-1997.

10.  All specifications arein differences.

11. Instrumentd variable is the top margind tax rate.

26



Table 3: Extending Data Through 1996 L eads to Different Dynamics

Margina capitd gainstax rate (CBO)

Changein capitd gainstax rate from
previous period

Change in cagpitd gainstax rate to next
period ahead

Change in tax rate to next period
ahead if an incresse

Change in tax rate to next period
ahead if adecrease

Log GNP deflator

Log red vaue of corporate equity
Log rea GNP

Firgt difference of log red GNP

Lagged log capitd gainsredizations

Congant
Adjusted R

Durbin-Watson

OLS \Y oLS
-6.66 -6.53 -3.77
(2.52) (3.62) (1.98)

[-1.31] [-1.29] [-0.74]
262 -2.56 1.54
(2.34) (4.02) (1.87)
0.21 0.57
(1.46) (1.84)
6.45
(1.44)
-0.73
(1.41)
1.54 0.65 1.90
(1.61) (1.87) (1.26)
0.63 0.65 0.59
(0.19) (0.22) (1.49)
5.38 253 4.22
(2.37) (3.07) (1.87)
0.08 1.60 0.82
(1.50) (1.83) (1.18)
-0.23 0.03 -0.08
(0.18) (0.24) (0.14)
-0.14 -0.03 -0.13
(0.12) (0.14) (0.09)
0.3704 0.1857 0.6181
2.09 2.18 1.96

12. Standard errorsin parentheses.

13. Left-hand side varidble islog capitd gains redizations.

14. Eladticities eva uated a the sample mean capitd gainstax rate of 19.7 percent are in square
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15.
16.
17.

brackets.

All specifications are in differences.

Sample period is 1956-1996.

Theingrumenta variable isthe top margina tax rate on capita gains.
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Table4: Greater Mutual Fund Holdings Reduce the Tax Sensitivity of Realizations

Margind capitd gainstax rate (CBO)

Log GNP deflator

Log red vaue of corporate equity

Log real GNP

Firg difference of log red GNP

% of equity in mutud funds

% of equity in mutua funds* capital gainstax

rate

Congant
Adjusted R

Durbin-Watson

0.4579
2.75

-4.31
(1.30)
[-0.85]

2.54
(1.51)

0.74
(0.18)

3.03
(1.85)

0.79
(1.23)

4.21
(1.97)

-0.19
(0.11)

-5.18
(3.52)
[-1.02]

252
(153)

0.75
(0.19)

3.08
(1.88)

0.76
(1.25)

3.35
(3.77)

4.48
(16.67)

-0.19
(0.11)

0.4435
2.74

18. Standard errorsin parentheses.

19. Left-hand side variable islog capitd gains redizations.
20. Eladticities evauated at the sample mean capita gainstax rate of 19.6 percent are in square

brackets.
21.  All spedifications are in differences.
22.  OLSregressons.
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Table 5: Some Evidence for Path Dependence in Capital Gains Realizations

-5.68 -2.61 2.15
Margind capital gains tax rate (CBO) (1.61) (2.00) (3.02)
CG tax easticity (at sample mean) -1.19 -0.55 0.45
CG tax elasticity (at 19.6%) -111 -0.51 0.42
Y ears since most recent statutory tax 0.04
change (0.02)
Y ears since most recent positive statutory 0.01
tax change (0.04)
Y ears since most recent negative statutory 0.13
tax change (0.07)
-0.01
Last tax change was negative indicator (0.39)
Y ears between most recent and previous -0.24
stat. tax changes (GAP) (0.08)
Indicator for year after decline in statutory -0.09
tax rate (POSTDEC) (0.13)
0.17
Interaction of GAP*POSTDEC (0.07)
0.67 0.41 1.09
Log GNP deflator (2.03) (1.91) (2.04)
0.51 0.39 0.47
Log real value of corporate equity (0.22) (0.22) (0.23)
4.58 2.86 3.79
Log read GNP (2.61) (2.55) (2.51)
1.23 1.69 0.95
First difference of log real GNP (1.93) (1.83) (1.86)
-0.09 -0.03 -0.07
Constant (0.19) (0.19) (0.19)
Adjusted R 0.4382 0.5119 0.5037
Durbin-Watson 2.26 2.04 164

Notes: Standard errorsin parentheses. Left-hand side variable islog capital gainsrealizations. All specifications are
in differences. Sample period for the first two regressionsis 1968-1997 and 1969-1997 for the last regression. All
regressions are OLS.
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Appendix: Data Construction and Definitions

Aggregate capital gains redizations and the weighted average capitd gainstax rates for 1954
through 1985 are obtained from CBO (1988). For the more recent years, we used the Statistics of
Income public-use microsample for 1986 through 1995 and unpublished data from the Treasury
Department for 1996 and 1997. Aggregate redizations in 1986- 1997 were estimated by totaling the
weighted amount of long-term gains net of short-term losses across al observations in the samples.

To estimate the weighted average capitd gains tax rates for 1986-1997, we replicated CBO's
(1988) methodology. We began by computing the total long-term gains net of short term losses,
adjusted gross income excluding gains, and interest and dividend income for each of the income
brackets used in the pre-1986 Statistics of Income publications. (In the post-1986 printed SOI
publications, the income bracket definitions were changed and long-term gains net of short term losses
was no longer reported. Thus we congtructed tables smilar to the pre-1987 ones using the micro data.)
We compute the average taxable income in each bracket by taking average AGI, assuming every family
is married with two children, and everyone itemizes with deductions equd to 20 percent of AGI. The
margina capitd gainstax rateis assgned to each income bracket using the average taxable incomein
the bracket and assuming that the taxpayers are married filing jointly. Finaly, we predict capitd gains
redlizations by income bracket in each year by regressng net long term redizations on AGI excluding
gans and dividend income and computing the fitted vaue. The weighted average margind capitd gains
tax rate is computed using the predicted amount of redlizations by each income bracket as weights.

This congtruct clearly isanoisy measure of the true tax rate -- income bracket definitionsarein

nomind dollars and so move down the real income digtribution over time, the dendity of taxpayersin

31



each group varies over time, the coarseness of the income bracket boundaries means that some phase-
outs and notches are not captured in our aggregate tax rate, and family structure varies acrossthe
income digtribution. While we easlly could have congtructed less noisy measures using the micro data,
severd congderations kept us from doing so. Firs, the micro datais only available annudly back to
1970 and biannualy to 1960. We did not think that provided along enough time series. Given that, we
wanted to make our new series as consgstent as possble with the CBO series both so we could utilize
their data and also so our results were comparable and thus we adopted their methodology. Second,
we think that any error we are introducing is dwarfed by the fact that we are creating one capitd gains
tax rate for the entire economy when many exist. We are confident that our tax rate series reflects the
gross changesin the tax level on capitd gains.

One year that requires highlighting is 1997. Unlike previous capitd gainstax changes, the
Taxpayer Rief Act of 1997 took effect midway through the year. Since we observe capital gains
redlizations only annualy, a question arises asto what tax rate to assign to 1997. We chose to apply
the new, lower capita gains ratesimposed by TRA97 to the entire year’ s redlizations under the
hypothesis that much of the redizations would have been deferred to the latter hdf of the year in
anticipation that the lower tax rates Congress was debating would be enacted.

The top capital gainstax rate isthe margina rate on the highest income bracket. It assumes that
the highest income filer is no longer subject to deduction and exemption phase-outs. We consider the
overdl gatutory capital gainstax rate to have changed when the top Satutory rate changes.

The remaining variables are obtained from standard sources. Household equity and mutua fund

holdings are end-of- year vaues obtained from the Federal Reserve Board's Flow of Funds. All dollar
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vaues are expressed as red amountsin the regressions, deflated by the GNP deflator. This was done

for consstency with earlier papers.
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Appendix Table Al: Capital Gains Realizations, Tax Rate, and Equity Data

End-of-Year Equity

Nominal Weighted Average Proportion of

Year Reali;gtions Marlginal Capital Top (;Zsilt?a;tgains Sgllfsigr?glgg Household Equity in
($ billions) Gains Tax Rate ($ billions) Mutual Funds
1954 7.0 0.173 0.25 198.8 0.030
1955 9.7 0.177 0.25 248.2 0.030
1956 9.6 0.180 0.25 271.0 0.032
1957 8.2 0.172 0.25 244.5 0.034
1958 9.3 0.173 0.25 322.3 0.039
1959 12.9 0.171 0.25 357.3 0.042
1960 11.7 0.167 0.25 359.8 0.045
1961 15.7 0.171 0.25 443.2 0.049
1962 13.6 0.168 0.25 431.2 0.046
1963 14.5 0.169 0.25 469.9 0.050
1964 17.0 0.162 0.25 544.1 0.050
1965 20.8 0.161 0.25 616.1 0.053
1966 21.8 0.162 0.25 548.3 0.058
1967 27.3 0.167 0.25 682.1 0.059
1968 35.8 0.186 0.27 815.3 0.057
1969 32.6 0.188 0.28 587.4 0.066
1970 21.3 0.195 0.30 572.5 0.066
1971 28.2 0.199 0.33 650.9 0.069
1972 36.1 0.201 0.35 813.7 0.059
1973 35.8 0.195 0.35 597.5 0.060
1974 30.0 0.195 0.35 373.4 0.070
1975 30.7 0.201 0.35 499.0 0.064
1976 39.2 0.219 0.35 637.4 0.054
1977 44.4 0.222 0.35 542.5 0.062
1978 48.9 0.227 0.34 550.3 0.062
1979 71.3 0.181 0.28 674.9 0.055
1980 70.8 0.186 0.28 894.3 0.049
1981 78.3 0.168 0.24 800.7 0.055
1982 87.1 0.148 0.20 858.3 0.063
1983 117.3 0.144 0.20 969.3 0.083
1984 135.9 0.140 0.20 898.7 0.104
1985 165.5 0.139 0.20 1106.7 0.152
1986 317.0 0.157 0.20 1394.0 0.193
1987 141.8 0.237 0.28 1359.0 0.219
1988 152.0 0.272 0.28 1619.0 0.199
1989 139.5 0.264 0.28 1942.5 0.195
1990 114.1 0.261 0.28 1778.3 0.208
1991 98.2 0.241 0.28 2554.4 0.187
1992 112.2 0.255 0.28 2895.5 0.201
1993 138.8 0.250 0.28 3190.8 0.237
1994 141.4 0.258 0.28 2990.4 0.260
1995 162.6 0.253 0.28 3994.8 0.241
1996 251.8 0.269 0.28 4528.4 0.259
1997 356.1 0.186 0.20 5333.2 0.278




1.Wall Street Journal, “ Archer Proposes Cut in Capita-Gains Tax,” July 8, 1999. The proposed rate
reduction included a proportiond decrease in rate for taxpayers that do not face the highest margind tax
rate.

2.Burman, Clausing, and O’ Hare (1994).
3.Auten and Joulfaian (1999) provide a nice summary of the exigting literature.

4.Without adoubt, along panel data set would be preferable. However, it is not clear how many years
such apanel needs to be able to separate permanent (Iong-run) and individud trangtory effects. Burman
and Randolph (1994) finesse the short length of their pand data by using state taxes as an instrument for
the permanent tax rate. Auten and Joulfaian (1998), in preliminary work, use a 13-year panel with the
permanent tax rate denoted as the find statutory tax rate after any phase-in.

5.Namely, higher than CBO (1998) and Auerbach (1988, 1989), but lower than Gillingham and
Greenlees (1992).

6.The evidence for some drategic element to the high redizationsin 1986 is strong. Burman, Clausing,
and O’ Hare (1994) note that many of the gains were realized at the end of 1996, after the
announcement but before the tax increase.

7.0ur results are close to those of Auerbach (1988) when we use the same specifications and data, but
we cannot match them exactly due to data revisions in the household equity and GNP series.

8.Some of theincrease in estimated dadticity is due to the sample mean tax rate risng to 19.6 percent
from 17.9 percent. When evaluated at a constant (19.6 percent) tax rate, the estimated eladticity rises
to -0.81 from -0.70 with the addition of the post-1985 data.

9.We considered taking the average tax rate for the year, weighted by the proportion of the year each
ratewasin effect. This strategy yields an estimated coefficient on the current tax rate of -4.90 (1.51),
corresponding to an eladticity of -0.96. Since we expect more redlizations in the second hdf of the year
when the rate was lower, this approach would have been equally ad hoc. We are unable to weight by
actua redlizations snce we do not know when during the year the redlizations occur. However, the true
eladticity probably lies between one estimated assuming dl 1997 redlizations occur after the tax rate
change and one estimated using the time-weighted average 1997 tax rate.

10.Auerbach (1988) proposes instrumenting for the forward difference with lagged exogenous variables
since the true change in rates will be a mismeasured estimate of the expectation. Our experiments with
thisyield qualitatively smilar results with large standard errors, so we do not report them here.

11.We have ds0 tried distinguishing between postive and negative tax changes from the prior year to
the current one. The estimated coefficients are satisticadly indistinguishable from each other and from
zero and have little effect on the variable measuring a positive tax change between the current year and
the next. The estimated current gains eadticity falsto -0.43.
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12.Source: Federa Reserve Board, Flow of Funds. See Appendix table A.

13.Dickson and Shoven (1994, 1995) provide some suggestive evidence that mutua fund managers
aren't as tax efficient asthey could be. They show that many mutud funds are tax inefficient, in that they
redize and digtribute too many capitd gains. They dso demondrate that there is a potentid, at least for
an index fund, to be more tax efficient. Chevdier and Ellison (1997) demondrate that there are agency
problems between mutud fund managers and their fund' sinvestors. Thisis not to say that individua
investors are necessarily tax efficient. While Congtantinides (1983, 1986) and Stiglitz (1983)
demonstrate how, in the absence of transactions costs, capitd gains can be avoided, Poterba (1987)
and Auerbach, Burman, and Siegd (1997) show that most taxpayers are not successful at avoiding
ganstax for long.

14.1f we omit the indgnificant “Lagt tax change was negative indicator” varigble, the estimated
coefficients on “years Snce most recent positive statutory tax change” and “years since most recent
negative statutory tax change” are unchanged and the standard errorsfall to 0.02 and 0.04,

respectively.

15.Under the assumption that the average and margind tax rates are equa, aredizations dadticity of -1
impliesthat capitd gains tax changes are revenue neutrd.

16.We will pretend, for the sake of expogtion, that the rate reduction in TRA97 took effect January 1
S0 it was in effect for the entire cendar year.

17.1f we dlow the increase in redizations to raise families tax lighilities, rather than holding their taxable
income constant at 1996 red levels, the revenue loss declines to $2.0 hillion.

18.TRA97 would have been revenue neutrd if the redizations dadticity were -0.97, pretty closeto the
common rule of thumb of -1.
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