




































































reason for this is simple. These transaction costs are levied only on those capital assets which are
transacted in a period, and the amount of these transactions is very small when the transaction cost
is 5%. In contrast, the capital gains tax has a much broader tax base and is therefore capable of

producing much more tax revenue as a percentage of total consumption.

Table 7 also shows how the implementation of the capital gains tax causes serial correlation in the
price of capital. For the reasons described above, this serial correlation is less than would appear

of it were a tax/subsidy scheme, and this is easily seen by comparing Table 7 with Table 3.

Lastly, it is of interest to note how the imposition of the capital gains tax influences the distribution
of capital over time. The lower rate of return on capital encourages existing capital holders to scll
their capital at a quicker rate, and consequently for the experiment conducted in Figure 3, the
distribution of capital holdings would move quicker to that of the steady-state in the presence of

the capital gains tax than it would otherwise.

V. FURTHER REMARKS

It has been the goal of this study to analyze the impact of two distortional fiscal policies on the
behavior of financial market variables. The analysis has been conducted within the context of a
fully articulated stochastic general equilibrium model in which agents’ preferences and trading
opportunities are specified, because it is only within the context of such a model that the effects of
various policies can be studied while taking into account how such policies affect the equilibrium
of the market. The model has been constructed in such a manner so that the fiscal policies can
have an impact on the equilibrium prices and rates of return on capital. Additionally, the model
has the property that distortional fiscal policies influence the dynamic properties of transaction

volume, an analysis which is notably absent in much of the existing literature.

Tssues related to the production of goods or capital accumulation have been ignored in this study.
This is because the fiscal policies in question have their impact primarily through influencing
consumer behavior. Nevertheless, because the.equilibrium interest rates and asset prices are
influenced by such policies, it is clear then that such policies would also influence the amount of
capital accumulation within the context of model which had endogenous production. For exampie,

the implementation of a higher transaction cost analyzed in Section I1I, resulted in a higher price
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of capital and a lower rate of return to capital. It would seem then that such a policy might lead
to greater capital accumulation or investment to ameliorate the rising price of capital, which

naturally reflects its scarcity.

The parameter a, which determined the rate at which agents enter and leave the economy, was set
exogenously so as to mimic the observed average turnover of assets. Holding « constant in this
manner imposes some discipline on the exercises conducted, so that variations in this parameter
cannot influence the nature of the results. Ideally one might wish to somehow endogenize the
behavior of agents who are entering or leaving he economy (see footnote 2). It simply cannot be
a complete story that agents exogenously enter or leave such an economy, but instead they must
do so for a reason. Presumably one reason for entering the market for financial assets is that the
rate of return on financial assets is sufficiently high to induce the participation of such agents. One
might expect that the presence of capital gains taxes might deter agents from participating in the
market, but this would not necessarily be the case if all other assets were subject to the tax as well.

Therefore, it seems sensible to take seriously the results of this paper as a first approximation.

As shown above, various fiscal policies can influence the rate at which agents wish to buy or sell
assets when their goal is to maximize utility. The model does not have the property that agents are
quickly buying and selling different assets in order to capture small expected gains in returns (i.e.
churning). It would seem that having the government levy a transaction tax would have a strong
impact on turnover done for this last reason since expected returns on different assets are unlikely

to differ by an amount sufficient to offset such costs.

One might also ask about the effect of imposing these policies in a model in which agents hiad some
other avenue such as another asset, through which wealth could be held so as to avoid paying either
of the proposed taxes. Of course, in this instance the utility-based costs would certainly be less, but
also the revenue raised for the government would also be less. One might reasonably believe that

the relevant measure should be the utility-based cost per unit of revenue raised. In this case, it is

not clear that in the presence of multiple assets, that this relative measure of costs would be higher

or lower than the present measures.

The results of Section ITT were interpreted as the results of a government policy designed to tax the
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activity of transacting in assets. Alternatively, the opposite experiment could have been conducted
of decreasing the transaction cost and interpreting this as the result of an {(exogenous) financial
innovation which lowers the transaction costs associated with transacting in financial assets. In this
instance, it might be said that these innovations would result in lower average asset prices, higher

average rates of return, and higher transaction volume.

In the models presented above an agent’s behavior is motivated by consumption-smoothing, or
which is the same thing - utility maximization. An obvious question is how the results would change
if a different utility function were employed. Consider instead of agents having preferences

described by equation (1), they were of the following relative risk-aversion variety

f}f*(cf‘“), pe(l, )

Then the logarithmic case of equation (1) should be interpreted as the case corresponding to p =
1. Ifinstead p > 1, then it is well known that the agent finds it more important, in a welfare sense,
to smooth consumption across periods. In this instance, one might expect the welfare costs of
Section III are certainly to be magnified the larger is p. There is some evidence to suggest that
agents do not substantially substitute consumption intertemporally, and perhaps the numbers
presented in Section III then underestimate these costs to some degree. Similarly, if p < 1, then

these costs would then be smaller.
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APPENDIX

The exact form of the value function associated with the problem given in Sections II and
I is

VI(P, + r)x] = m, + m log{(P, + r)xl,

where
- ()

and

N

[1~B(f - a)}[mg{m(l:ﬁm

E, Iog[f".lg o ]H“l i 3(11 _ a)]-*

where p = 0 for the problem described in Section IL. Similarly, for new entrants to the
economy the value function is written as

Viw,] = my + mloglw, ],

where , and 7, are as defined above.
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FOOTNOTES

1. It should also be noted that Auerbach (1992) presents a stimulating discussion of the effects of
a capital gains tax, and also studies the effects of such a tax within the context of a three-period
economy.

2. It does not have to be that the same number of agents leave and enter the economy at the same
time. However, this assumption makes these disturbances idiosyncratic, and thereby does not
permit this exogenous to produce aggregate shocks.

It should also be noted that the expectation operator in the preferences above reflects, among other
things, the fact that in any period with probability « the agent may be leaving the economy.

3. There are many interpretations of the parameter a in this context. This could be interpreted
as the rate at which agents enter and leave the capital market of this economy. In other words,
(1/a) is the average number of time periods that agents spend in this capital market before
liquidating all their assets. More generally, one might expect that an agent’s decision as to leave
or enter such a capital market is not an exogenous decision, and is instead motivated by their own
decisions based on factors in the environment. That is, it could be that agents might leave the
capital market because there exists some privately held (and not publicly observable) technology
to which they alone have access, such as a housing market, which will yield a much higher rate of
return than they anticipate receiving in the capital market. It would be straightforward to
incorporate such a feature into the present model, but would merely serve to complicate the
resulting analysis. The fact that here the same number of agents enter and leave the economy in
each period merely makes the a shocks idiosyncratic and abstracts from aggregate disturbances to
the number of agents participating in the capital market.

4. The exact form of the value function is shown in the Appendix.

5. Of course, when a = 1, the model is one in which the population is one of two-period lived
overlapping generations.  Similarly, when a = 0, the model is one of an infinitely-lived
representative agent. The decision rule (4) conforms with what would arise from these respective
models.

6. It is assumed that there cannot exist a firm that buys up all the assets and issues its own equity
in an attempt to lower the potential transaction costs associated with buying or selling capital.
Alternatively, it can be assumed that even such a firm’s shares are subject to transaction costs, and
so there would never be any need for such a firm.

It should also be noted that equation (6) implies that if in any period the purchases of assets by new
entrants equals the amount sold by agents leaving the economy, then existing agents are neither
purchasing or selling assets.

7. It is easy to show for the stochastic as well as the non-stochastic versions of the economy that
there exists a unique distribution for the distribution of capital holdings across the population.
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8. The problem with employing the usual type of convex transaction cost technologies, such as
quadratic, is that the marginal cost of altering an agent’s portfolio is increasing in the number of
units transacted. This is counterfactual. If anything, brokers give quantity discounts so one could
more accurately argue that these costs should be concave. Employing concave transaction costs is
very problematic since the agents’ optimization problem then ceases to have convex constraints.
Nevertheless, it is hoped that the constant costs used in this paper will help to give some insight
as to how various tax policies might influence the behavior of the asset market variables.

9. The value function associated with this problem is given in the Appendix.

10. The cases of p > 0, and p < 0 are considered separately here. Although the agent gets to
indirectly decide whether p is positive or negative by his decision to purchase or sell assets, he
obviously does not influence the magnitude of |u|. Throughout the numerical results, the
following approach is adopted. First p > 0 is postulated and it will then be investigated to see if
the agent’s behavior is consistent with this assumption (i.. whether they actually purchase assets).
Then p < 0 is postulated, and it is seen if the agent’s behavior is consistent with this assumption.
It turns out that in equilibrium for the numerical models under study, the agent’s behavior is always
consistent with the assumption p < 0, but never with p > 0. That is, for the proposed parameter
specification, in equilibrium, if p > 0 is postulated, the agent then chooses to sell assets, which is
inconsistent with & > 0. On the other hand, if p < 0 is postulated, the agent then chooses to sell
assets (but of a different quantity), which is consistent with p < 0.

11. This was the value chosen by Aiyagari and Gertler (1991) as well. Of course the rate of
turnover or velocity is not the same for all assets, but this serves as one empirical counterpart to
the variable determined by the model. Of course, this should serve as an estimate of the upper
limit of the rate of turnover. In the model agents do not trade in assets so as to change their
portfolio structure, since there is really only one asset. In a world where there are many assets,
taxing transactions in one asset would likely lead to increased trade in other assets in which the
transactions were not taxed.

12. Furthermore, it is not clear exactly what the empirical counterparts to these variables should
be.

13. It should be noted that there appears to be an inverse relationship between the required values
of & and B8 in the table. This occurs because if the agents discount factor B is raised, this makes him
care more about his future utility and he will then wish to save more in the way of assets. To
generate the required level of trade in assets, the parameter a must then rise in order to encourage
the agent to save less to offset the rise in the discount factor.

14. 1t is important to note here that the value of p = -8 is less than zero, and that an increase in
the transaction tax amounts to a further lowering of . This leads existing agents to sell less of
their capital holdings, and hence raises the price of capital. However, the elasticity of P, with
respect to either w, or r, is independent of p. Hence the volatility of P, that results from changes
in either w, or r, will not depend on the level of p.

15. Of course, the longer the agent holds the asset, the closer will be the return net of transaction
costs, to the return ignoring transaction costs.
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16. Note that since this initial tax does not distort any future decision, it could be interpreted as
a lump-sum tax.

17. This type of tax is slightly different from what one might observe actual governments
implementing. In the present context, if the price of capital rises, the agent immediately pays a tax
on the increase in the value of their asset holdings. In reality, the agent might be able to postpone
paying the tax until the assets had been sold. However, modelling and studying this latter policy
is very problematic since there would be an explosion in the proliferation of state variables for the
agent’s optimization problem. It would then be necessary to keep track of each agent’s assets, and
when they were purchased, and at what price. Purchase of assets would then depend on how they
would influence the tax liability much later in the agent’s life under all states of the world. It is
hoped that the approximation employed in this paper will yield some insights into the impact of
other versions of capital gains taxes.

However, it can be shown that the scheme analyzed in this paper is equivalent to a tax which is paid
only when assets are sold, providing the government charges/pays interest on all previous capital
gains and losses throughout the agent’s life. In fact, such a scheme presently does exist. Investors
who purchase long-term discount bonds, for which the return is fully in the form of capital gains
since there is no interest, must pay tax on the implied interest on the bond over the tax year.

18. Another interesting feature is that if the stochastic process for w, and r, are such that these
variables individually follow martingales, then the price given by (7) will also be a martingale.
However, if a capital gains tax is introduced, then the price as given by equation (14) will in general
not be a martingale.

19. In this case, this rate of return is calculated as if the asset were purchased at the beginning of

one year, and held for exactly four quarters and then sold and the required taxes were paid on the
assets.
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TABLE 1

Change the transaction cost (8) from 1% to 3%

B = .999%

! a = .0760
% change in 14.3%
average price of

l capital
% change in -12.6% -12.7% -13.0% -133%
average volume
% change in st. -9.3% -94% -9.5% -10.0%
dev. of volume
change in R, -5% -5% -5% -5%
change in st. 0.1% 0.1% 02% 0.0%
dev. of R,
change in R, -4.6% -4.6% -4.6% -4.6% “
change in st, 0.9% 0.9% -1.0% 0.9%
dev. of R,
average
transaction Costs 0.42% 0.39% 0.28% 013%
as % of total
consumption

R, refers to the annual rate of return ignoring transaction cosis.

R, refers to the annual rate of return net of transaction costs.
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TABLE 2

Change the transaction cost (8) from 1% 10 5%

% change in
average price of
capital

H

R W

g = .9900
a = .0716

a = 0251

l % change in -25.8% -27.1% "
Il average volume
% change in st. -20.0% 21.4%
dev. of volume
change in R, -1.0% -1.1%
change in st. 0.2% 0.1% f
dev. of R,
change in R, -9.1% -91%
{I change in st -1.8% -1.7%
dev. of R. 1
average
transaction costs 0.66% 022% -
as % of total
| consumption

R, refers to the annual rate of return ignoring transaction costs.

R, refers to the annual rate of return net of transaction costs.

TABLE 3

Different welfare costs of various transactions costs

L

Welfare cost’
(average revenue as a
percentage of total
consumption)

0=.03

2.69%

(2.53%)

4.40%
(4.12%)

a = 0716, 8 = .99,

* _ Welfare cost is measured as the equivalent tax on initial wealth that would leave the agent equally well-
off, but in an environment in which there were no transactions costs at all, resulting in a different distribution
of rates of return since the transactions costs are absent.
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TABLE 4

Effect of different capital gains 1axes and subsidies

I =05 r= .10

F % change in average Price of “ -022% -045% I
Capital
Change in the % variability of -3.1% -4.8%
the Price of Capital
% change in average volume : 0.28% -032%
| % change in st. dev. of volume 300% , 474%
change in average R, -0.84% -123% '
change in st. dev of R, -0.84% -1.23%
change in average R, -1.06% -1.60%
| change in st. dev of R, -5.69% -9.04% i

a = 0665, 8 = .99.
R, refers to the annual rate of return ignoring taxes.

R, refers to the annual rate of return net of taxes.

TABLE §

Serial correlation resulting from the capilal gains taxes and subsidies.

| |I r =040 r=05 =010 J
Serial correlation of 0.0
the price of capital

« = 0665, B = .99.
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TABLE &

Effect of different capital gains taxes alone

consumption

l | 7= 05 r=.10
% change in average Price of -3.78% “
Capital
Change in the % variability of -2.70%
the Price of Capital
L% change in average volume -0.95%
% change in st. dev. of volume 745% (
change in average R, -0.35% -0.55%
change in st. dev of R, -2.29% -3.86%
I change in average R, -0.84% -147%
change in st. dev of R, -0.84% -1.47%
average tax revenue as a 21% 3.6%
percentage of total “

equivalent wealth tax 0.48% (3.38%)

(resulting revenue)’

0.44% (3.08%)

||

a = .0665, 8 = .99.
R, refers to the annual rate of return ignoring taxes.

R, refers to the annual rate of return net of taxes.

* This is the average tax revenue as a percentage of aggregale consumption that arises from applying the
relevant tax rate to the initial wealth of all newly entering agents in the economy.

TABLE 7

Serial correlation resulting from the capital gains taxes alone

0.0 7 = 005

Serial correlation of 0.0 0.125

the price of capital

|
|

——— e ————
e e

r=0.10 |
0.221 ‘

a = 0665, 8 = .99.
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