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ABSTRACT

This report discusses the short-run effects on output and prices from the imposition of
different formsof fundamental tax reform, including theval ue-added tax, theretail salestax,
and theflat tax.



Short-Run Macroeconomic Effects of Fundamental Tax
Reform

Summary

Fundamental tax reform continuesto receive attention from lawmakers, private
advocacy groups, and tax analysts. Preeminent among the proposals is the
replacement of the current income tax with some form of a consumption tax. Much
of the discussion of the merits of consumption taxes relative to income taxes is
centered on thekindsof incentivesand efficienciesthat thetwo kinds of taxesexhibit
inthelong run. Increasingly, however, analysts have begun to explorethe transition
(short-run) effects associated with shifting from an income tax to aconsumption tax.

Some of these transition effects are common to all consumption tax proposals.
For exampl e, ashift to any consumption tax wouldinvolve somesectoral dislocation,
the most important of which would be a shift of resources out of housing and into
other sectors. All consumption tax proposals impose a one time tax on existing
capital, as well. In al likelihood, a shift to consumption taxes would entail a
temporary rise and then a decrease in interest rates.

Potentially more serious transition problems occur when taxes are imposed in
their indirect form (aretail salestax or avalue-added tax). Theshift from adirect tax
(imposed largely on individua wage-earners) to an indirect tax (imposed on
businesses) could cause a significant economic contraction if wages are “ sticky”
downwards, as most economists believe to be the case, because many firms would
not have enough resources to pay the taxes. In this case, a one-time price increase,
in the neighborhood of 20 to 25 percent, would berequired to allow firmsto passthe
tax on to consumers and avoid a serious recession. The money supply would need
to rise by asimilar, or perhaps even larger, amount.

Our ahility to formulate an appropriate monetary response to deal with ashock
of thismagnitudeisquestionable. Not only arethere considerabl e uncertaintiesabout
the empirical magnitudes of crucia relationships needed to guide the monetary
adjustment (even uncertainties about the definition of money), but there are also
direct effects of the tax change on variables, such asinterest rates, that are normally
used to guide monetary policy. The magnitude of these interest rate effects is
uncertain. A transitory riseinfrictional unemployment, dueto sectoral shifts, would
alsobelikely. Inaddition, actionstakenin anticipation of thetax change could cause
temporary effects on aggregate demand and the interest rate.

These problems would be greatly diminished in the case of the flat tax, which
isimposed asadirect tax. Evenin this case, there would be short-run unemployment
costs associated with sectoral dislocations, but the shock would be less severe than
in the case of the retail sales tax or value-added tax. However, the price rise that
would be needed to avert acontraction is also the mechanism that causes the lump-
sum tax on old capital to be shared by debt as well as equity. Without the price
increase, the lump sum tax would fall only on equity capital, and could impose tax
burdens that are larger than net asset values in cases where assets are heavily
leveraged.



Contents

Types of Consumption Tax Proposals . .. ... 3
Sectora Effectsand Demand-Side Shifts ............... .. ... ... L 5
INterest RatES . .. .. ..o 6
Effects on the Compositionof Output ... ........................... 7
Short-Run Macroeconomic Effects .......... ... ... . i 8
Short-Run Demand-Side Effects ........... ... i 8
Short-Run Supply-Side Effects ............. ... ... 9
The Role of Monetary Accommodation ..................c.iiinien... 11
The Chalengein AdjustingtheMoney Supply . ...t 12
Normal Uncertainties Besetting Monetary Policy .................... 12
Additional Uncertainties Posed by a Consumption Tax ............... 14
Timing Difficulties Posed by aConsumption Tax . .. .. ............... 15
Distributional Consequences of Price Accommodation . .................. 16

Mathematical AppendiX . . ...t e 19



Short-Run M acroeconomic Effects of
Fundamental Tax Reform

Fundamental tax reform continuesto receive attention from lawmakers, private
advocacy groups, and tax analysts. Preeminent among the proposals is the
replacement of the current income tax with some form of aconsumption tax. Much
of the discussion of the merits of consumption taxes relative to income taxes is
centered on thekindsof incentivesand efficienciesthat thetwo kinds of taxesexhibit
inthelong run. Increasingly, however, analysts have begun to explorethetransition
effects associated with shifting from an income tax to a consumption tax.

The transition effects differ from long-term effectsin that they are temporary,
and in that some effects occur only when a switch from one type of tax to another
occurs. Consequently, the decision to institute a consumption tax de novo is
somewhat different from a decision to replace an income with a consumption tax.
For an emerging economy in eastern Europe or Asia looking to impose an entirely
new tax, some of these transition issues would not exist. Consequently, the merits
of aconsumption tax relative to an income tax could be decided to a greater degree
on the basis of their comparative efficiency, equity, simplicity, and other
characteristics. For a country that already has an income tax, the decision to
substitute a consumption tax must take into account any additional costs associated
with the changeover itself, and these temporary transition costs might well offset any
other advantages of a change. Hence, it is possible for a consumption tax
simultaneously to be superior to anincometax for countriesimposing thetax for the
first time, but economically undesirable for a country that already has in place an
income tax.

Many economistswho judge aconsumption tax to be superior to anincome tax
arein fact skeptical about the advisability of making the change because of these
transition effects. Some of these transition effects have been dealt with in
considerable detail, such as the burden that falls on existing capital assets, and the
various sectoral shifts in demand (such as the reduction in demand for owner-
occupied housing) that might affect asset prices in the short run. Despite the
extensive analysisof the economic effects of fundamental tax reform, however, little
attention has been devoted to potential short-run contractionary effects, particularly
of proposals that would shift the liability for tax payments from individuals to
businesses.

The consequences of these short-run effects are highlighted in two of the nine
model simulations of ashift from anincometax to aflat tax or VAT in the Joint Tax
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Committee Modeling Project.! While most of the studies assumed constant full
employment, these two studies used macro modelsthat focus, in large part, on short
run unemployment effects (the DRI/M cGraw-Hill model and Macroeconomics, Inc.).
While other studies found positive output effects from shifting to these new tax
systems, those model s that allowed unemployment showed initial declines, in some
cases in significant amounts.

Simulations using the DRI model projected output declines of about 1% in the
first few years following the adoption of aflat tax. Inthe case of the VAT, output
declines were much larger, beginning at 2%, rising rapidly, peaking at a decline of
over 12% by thefourth year, and continuing to be significantly negativefor theentire
ten years of the ssimulation. The simulation with the Macroeconomics, Inc. model
only examined the flat tax; GDP was projected to decline about 2%, but only in the
first two years and then to rise.

These model outcomes showing recession following the adoption of these tax
proposals, and of a pronounced and lengthy one following theimposition of aVAT,
arerelevant to the debate over the merits of fundamental tax reform. Thusfar, there
has been little attention to this issue, and where it has been addressed, often it has
been deemed rel atively unimportant, or easily handled by astrai ghtforward monetary
accommodation.?  Some researchers have suggested that no monetary
accommodation would be appropriate, or even needed.?

The discussant of the studies that predicted unemployment at the JCT
symposium, however, suggested that monetary authorities, while recognizing the

'Roger Brinner, “Modeling the Macroeconomic Consequences of Tax Policy” and Joel
Prakken“ Simulationsof aFlat Tax with the Washington University MacroModel,” In Joint
Committee on Taxation Tax Modeling Project and 1997 Tax Symposium Papers,
Washington, D.C.: U.S. Government Printing Office, November 20, 1997.

A number of recent studies of fundamental tax reform either failed to mentionthe potential
problem of unemployment or gaveit cursory mention assuming that any problemsthat arose
could be handled by the monetary authorities. See Economic Effects of Fundamental Tax
Reform, ed. Henry J. Aaron and William G. Gale, Washington, D.C: The Brookings
Institution, 1996; Frontiers of Tax Reform, Ed. Michael J. Boskin, Standard: Hoover
Institution Press, 1996; George Zodrow, The Transition to a Consumption Tax in Tax
Conversations: A Guide to the Key Issuesin the Tax Reform Debate, ed. Richard Krever,
Boston: Kluwer Law International, 1997; Jodl Slemrod and Jon Bakija, Taxing Ourselves:
A Citizen’ sGuideto the Great Debate over Tax Reform, Cambridge, TheMIT Press, 1996;
David E. Bradford, Fundamental 1ssuesin Consumption Taxation, Washington, D.C., The
AEI Press, 1996; U.S. Congressional Budget Office, The Economic Effects of Fundamental
Tax Reform, Washington, D.C., U.S. Government Printing office, 1997. Only the CBO
study explicitly addressed short-run unemployment, although the mention was brief.

3See for example, Nicholas Bull and Lawrence B. Lindsey, “Monetary Implications of Tax
Reforms,” National Tax Journal 49 (September 1996), pp. 359-378; Daniel R. Feenberg,
Andrew W. Mitrusi, and James M. Poterba, “Distributional Implications of Adopting a
National Sales Tax.” In Tax Policy and the Economy, ed. James M. Poterba, National
Bureau of Economic Research, Cambridge, MIT Press, 1997.
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need for a price rise, may find it difficult to engineer such a policy.* Foreign
experience with aVVAT provides some evidence, although many of these countries
were replacing existing indirect taxes with a VAT. Moreover, some of these
countries used price controls, an approach that the U.S. government might be
reluctant to undertake.” Researchers examining the response to a shift in the share
of indirect taxesin the U.K. and the U.S. found some evidence that it was followed
by both higher prices and reductions in output.®

Thefirst section of thispaper describesthe basi c types of tax proposalsand how
they vary in collection source, which is crucia to assessing the need for a price
increase. The second section describesthe reaction of interest rates and some of the
sectoral effects(e.g. out of owner-occupied housing) that woul d be expected to occur
when aconsumption tax issubstituted for anincometax. Thethird section describes
the potential macroeconomic effect of a switch to consumption taxes with emphasis
on the effects on the overall price level. The next section explains how monetary
accommodation — in theory at least — can prevent the shift to certain types of
consumption taxes from causing a short-run decline in economic activity. The
following section outlinesthe problemsthat would arisein actually making the such
amonetary adjustment. The final section examinesthe distributional consequences
of not experiencing an accommodated price increase — i.e., how either having a
general priceincrease or not affects the distribution of the tax burden.

Types of Consumption Tax Proposals

Severa different types of fundamental consumption taxes have been proposed,
but one differenceis crucial for considering macroeconomic effects. whether taxes
arecollected from businessesor individuals (that is, whether they arelargely indirect
or direct).

A type of consumption tax familiar to most peopleis aretail saestax (RST),
atax commonly used by the states. Goods sold for final useto consumersare subject
toatax. Inthiscase, theliability for thetax isimposed on the busi ness establishment
that makes the final sale.

An dternativeto theretail salestax, and atax used by many other countries, is
the value-added tax (VAT). A VAT is the economic equivalent of the RST
(assuming both are administered correctly), but the tax is collected at each stage of
production. When all of the taxes on agood are added up, they are the same asthe
one-stage tax paid under the RST. Under aV AT, atax isimposed on the difference

“See comments of David Reifschneider, in Joint Committee on Taxation Tax Modeling
Project and 1997 Symposium Papers, pp. 291-293.

°See Alan Tait, Value Added Tax: International Practice and Problems, Washington, D.C.,
International Monetary Fund, 1988.

€James M. Poterba, Julio J. Rotemberg, and Lawrence H. Summers. “A Tax-Based Test for
Nominal Rigidities.” American Economic Review, val. 76, September 1986, pp. 659-676.
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between business salesand purchases. abusinessaddsup al of itssalesand subtracts
purchases of materials, inventory, and assets (but not wages); the resulting base is
subject to atax.’

One difference between these taxes that is not important in an economic sense,
but that is very confusing, is how the tax rate is stated. Retail sales taxes are often
stated astax-exclusiverates, while subtraction method VATS are often stated in tax-
inclusiverates. Thedifferenceissimple. If agood costs $100, a20% tax-inclusive
rate collects $20. However, atypical salestax rate would be 25%: merchandisethat
costs $80 is subjected to a 25-percent tax of $20, for atotal price of $100. It also
means that if prices are to rise to cover atax, they would have to rise by 25%.

It isaso possible to split the VAT into two parts and collect them at different
places, resultingin atax caled theflat tax. TheVAT baseiscomposed of two parts:
wages and other labor compensation, and business cash flow (the difference between
profitsand investmentsin capital). Theflat tax allowsthefirm to deduct wagesfrom
its base; individual recipients of wages pay a tax on their wage income. This
convertsthe VAT to amostly direct tax, similar to the current incometax inits point
of collection.

All of these taxes are equivalent in economic termsand all result in achangein
therelativeattractivenessof different typesof investment. All areconsumptiontaxes
that impose no tax on the return to new capital investment, because in all cases
investments are deducted from the tax base (asin the VAT and flat tax) or are not
subject totax at al (asinthe RST). Consumption taxes are taxes on wages and old
capital; that is, when consumption purchases are made with wage income or when
capital assets are sold to finance consumption, atax isimposed. Basically, thereal
purchasing power of capital assetsisreduced in all of these taxes, imposing afixed
tax on old capital (although, as discussed subsequently, thedistribution of that lump-
sum tax among owners of capital is not necessarily the same). New capital
investments are effectively exempt because they are deducted or excluded from the
consumption base when made.

Eliminating the tax on investment aso eliminates differentials in the tax
treatment of different types and forms of investment, which can lead to important
behavioral effects. All three of these approaches al so havethe common characteristic
of not imposing taxes on flows of financia capital. Thus, there is no taxation of
dividends, interest, and capital gainson corporate stock at theindividual level. Also,
unlike the treatment under the present income tax, interest paid by firms is not
deductible. (Salesof businessassetsare subject totax, but thisisnot strictly acapital
gainstax, since the entire sales price of the asset isincluded in income). Itisaso
possible, however, to have a direct consumption tax, that includes financial flows,
loans would be included in income and deductions would be allowed for financial
investments. The USA tax, originally proposed by Senators Nunn and Domenici,

" This method is used for a subtraction-method VAT. Most other countries actually use a
credit method, where each firm pays atax on itstotal sales but takes a credit for taxes paid
by its suppliers. The distinction between a credit and subtraction method does not matter
for the issues addressed in this paper.
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was of that general form, although it had many modifications from the pure
consumption base.

Thesetaxes differ in avariety of ways. For example, it is quite easy, using the
flat tax approach, to alow progressivity at the individual level by alowing an
exemption. It would also be easy to graduate the wage tax rates. These adjustments
are more difficult and complicated withthe VAT and RST. The ability to enforcea
tax isprobably greater withthe VAT and theflat tax than in the case of the RST, for
avariety of reasons.

An important difference between these types of proposals, for the purposes of
analyzing macroeconomic effects, isthelocation of thetax, and the changesin prices
and wages that need to occur to permit the payment of the tax without output |osses.
The RST shiftsthe entire legal burden of the tax to retail establishments, and asales
tax is often much larger than thefirms’ existing profit margins. In order to have the
funds to pay the tax, product prices must rise and/or input prices (both to business
suppliers and to workers) must fal. If input prices to retailers fall, then each
intermediate supplier in the economy must a so be able to reduce his own wages and
supply prices. Hence, al of the wagesin the economy must fall by thetax rateif the
tax is to be passed back proportionally to labor and business net cash flow.

TheVAT shiftsthelegal burdento al businessesin accordancewith their value
added. These firms must either pass the tax forward in higher prices for output, or
backwards in lower supply prices. The flat tax imposes a cash flow tax that has a
base that issimilar to the current incometax, so thereis not an enormous shift in tax
liability; most firms could probably continue to pay the tax without altering wage
rates or prices very much.®

Sectoral Effects and Demand-Side Shifts

A shift from income to consumption taxes would produce sectoral and long-
term economy-wide changes. Thesehavebeen addressedinanumber of other papers
and reports.® There are several, however, that have relevance to the short-term

8 Theflat tax does disallow abusiness deduction of some fringe benefits, most importantly
health insurance, which shifts some of the burden of the tax on wagesto firms, so that there
would probably be aneed for some price or wage adjustment. Firmswill also differ in other
ways. The size of the cash flow tax versus the existing income tax reflects offsetting tax
savings (lower rates and expensing of investments) and increases (loss of deductions for
interest and depreciation on existing assets). Firms that rely heavily on debt and are
growing slowly (have lower rates of new investment) would pay higher taxes, whilefaster-
growing firmsthat rely heavily on equity would have lower taxes.

°See Martin Feldstein, The Effect of a Consumption Tax on the Rate of Interest, National
Bureau of Economic Research Working Paper 5397, December 1995; this paper makes a
casethat theinterest rate will rise, largely on grounds of comparing debt and equity returns.
See Robert E. Hall, Potential Disruption from the Move to a Consumption Tax, American
Economic Review, vol. 87, May 1997, pp. 147-150 for a case that interest rates will fall,

(continued...)
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macroeconomic effects that are discussed later in the report. These changes would
directly alter output and prices, including interest rates.

Interest Rates

As discussed subsequently, direct effects of tax changes on interest rates will
complicate the task of the monetary authorities who rely on the interest rate as a
signal. Interest rates have the potential to change because of savings responses,
portfolio shifts, and effects arising from theimperfect measurement of income under
the current system. (They may also be influenced by expectations during the
legislative consideration of thetax switch; expectations are discussed subsequently.
This discussion refers to the direct and permanent effects of the tax substitution).

To illustrate these effects, consider first a simple world where all capital is
financed by debt, where all income and deductions are measured correctly and where
the capital stock (and the savings rate) is fixed. In that case, moving to a
consumption tax would not affect the interest rate. Although firms are taxed on
profits under an income tax, they are also alowed deductibility of interest, so there
is no tax on debt-financed capital at the firm level. Thus, firms have no change in
their demand for capital and, if individuals do not increase their savings, there will
be no change in the interest rate.

In fact, however, both debt and equity finance investment. Under the current
incometax system, equity-financed investment istaxed moreheavily than investment
that is debt financed. Consequently, a shift to a consumption tax, which eliminates
thisdisparity inthetaxation of debt versusequity financing, shouldinduceaportfolio
shift toward more equity financing. Holding the capital stock (and therefore the
average pretax return to capital) fixed, this switch to equity will likely be
accompanied by afall in the before-tax cost of equity and arise in the cost of debt
(theinterest rate).™

At the same time, the amount of interest or dividends that an individual keeps
after taxes rises with a shift away from income taxes. If individuals increase their
savings as a consequence, this effect alone (absent a portfolio shift) causes interest
ratesto fall.

%(...continued)

largely on the grounds of increased savings response. Alan J. Auerbach, Tax Reform,
Capital Allocation, Efficiency and Growth, in The Economic Effects of Fundamental Tax
Reform ed. Henry J. Aaron and William G. Gale, Washington D.C., The Brookings
Institution, 1996 also suggested afall intheinterest rate. Jane Gravelle, The Flat Tax and
Other Proposals: Effects on Housing, Congressional Research Service report 96-379,
Library of Congress, April 29 1996, indicates that interest rates could also be affected by
mismeasurement of income and deductions.

19\ odeling the debt/equity decision is not straightforward; see (name redacted), The Flat
Tax and Other Proposals: Effects on Housing, for amathematical model whichincludesan
allocation of demand by firms and supply by individuals.
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Another important complication, however, isthe fact that income and expense
is not measured correctly under the current tax system. The most important aspect
of this mismeasurement is that nominal interest (which includes an inflation
component) is deducted from income, while only the real return to capital (roughly)
istaxed.'* Asaresult, rather than no tax on debt financed earnings at the firm level,
there is currently a subsidy. When a shift is made to consumption taxation, this
subsidy is lost, which means that the cost of debt goes up. Therefore, when this
measurement effect istaken into account, holding other effects constant, the interest
rate has to fall to keep the overall cost of capital the same.

It is difficult to project the effects on interest rates from the combination of
portfolio and saving effects, particularly given uncertainty about the response of
saving and the substitutability of debt and equity. But the effect that resultsfrom the
mismeasurement of incomeunder the current incometax system isunambiguous, and
likely of greater magnitude than thefirst two. Theinterest rate would haveto fall to
allow firms to break even on a new investment. The effect would obviously vary
depending onthe level of expected inflation. With atax rate of 35% and an inflation
rate close of 3%, the subsidy isapproximately one percentage point (0.35 times.03);
thus, an interest rate fall of 1% would result from the shift to a consumption tax.

Effects on the Composition of Output

A second major effect of the adoption of a consumption tax would be a
reallocation of resources. The sector most likely to be strongly affected in thisregard
is owner-occupied housing, which islikely to be single-family. Under the current
income tax, investment in owner-occupied housing is favored over business
investment because the rental value of housing isnot included inincome. A shift to
a consumption tax, by ending this preference, would be expected to reduce the
demand for owner-occupied housing, which could cause unemployment in the
construction industry and in industries that supply that activity. These contractions
would occur more qui ckly than demand might be restored through the accompanying
increase in business investment.

It is difficult to estimate the magnitude of that demand shift, but the DRI
simulations referred to earlier showed significant declines in housing construction
even in the case of the flat tax where the overall negative effects on the economy
wererelatively small. These contractionswerein the 12% to 16% rangeinitially for
the flat tax.

There are other activities that would be depressed or stimulated by a
consumption tax, although noneis probably so important as the shift out of housing
construction. Activities that might be depressed potentially include health care
(whose favorable treatment would be reduced by the loss of tax subsidies to

YAt moderate inflation rates, the overstatement of income due to failure to index
depreciation is approximately offset by accelerated depreciation methods. A rise in the
inflation rate increases both the size of the interest deduction and the understatement of
depreciation, but the former effect is larger. Hence, there is dways a subsidy, and it is
larger the higher the rate of inflation.
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insurance), state and local construction (which would lose the advantage of tax-
exempt interest), activities carried out by non-profits that rely on charitable
contributions, and business activities of firms that tend to be heavily leveraged or
growing more slowly. The transmission routes for financial funds would also be
affected as pensions and insurance companies lose their tax favoritism.

Short-Run M acr oeconomic Effects

Typically one would not expect the substitution of one tax for another to have
a significant macroeconomic effect if the change were revenue neutral. This is
because the fiscal effect of imposing atax is offset by the fiscal effect of removing
an identical amount of taxes. (There could be a contraction in demand, likely to be
dight, if atax substitution increasesthe private savings rate, which could occur with
a shift to a consumption tax, however. This point is set aside in the following
discussion because such a shift isuncertain in direction and likely to be modest).

Short-Run Demand-Side Effects

On the demand side of the economy, the imposition of a tax affects output,
employment and prices because of its effect on the government’s deficit and the
bal ance between investment and saving. Whentaxesareincreased, thegovernment’s
borrowing requirements are reduced. Tota saving in the economy (i.e., output that
isnot consumed), whichincludes government saving, isfreed upto beinvested (i.e.,
devoted to thefuture). Initially, becausethereislessdemand for goods and services,
output tends to decline, and the increase in availability of resources for investment
tends to push interest rates down.

But in the case of substituting atax for another tax, total demand istypically not
affected. Thereisno effect on the government’sdeficit. Thetax saving freed up by
collecting more in consumption taxes is offset by the reduction in income tax
collections. Disposableincomeisunchanged. Thereisno changeinthe demand for
consumption, and the savings and investment balance is unaffected. Viewed from
the demand side alone, no change in output, employment, or interest rates would be
expected.

But in addition to the fiscal effects of the government’ s budget, demand isalso
influenced by any monetary effects induced by the tax change. Monetary effects
concern the supply and demand for exchange media, i.e., the currency, deposits, and
other financial instruments that are used to engage in transactions. A tax change
typically does not influence the underlying demand for or supply of exchange media
(money). Neither the government’ s provision of money or the public’s demand for
it changes due to a tax shift. Consequently, one does not ordinarily expect a tax
reform — even if it is not revenue neutral — to have monetary effects on demand.

The need for transactions media in the economy, however, may be somewhat
more complex thanisoften believed. Ingeneral, itisassumed that — all other things
equal — an increase in income leads to a proportionate increase in the demand for
money, regardless of the form that incometakes. But some analysts have suggested
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that different components of Gross Domestic Product generate different transactions
patterns. In particular, it has been suggested that the government may not have the
same need for money balances in its revenue and expenditure transactions as the
private sector does in consumption and investment outlays.*

A switch to a consumption tax from an income tax does not involve a larger
volume of government outlays or receipts. But it may (depending on the type of
consumption tax) affect the amount of money needed for transactions because of a
changein the manner in which thetax iscollected. Whenincometaxesare collected
primarily by means of withholding, the receipts are remitted quickly to the
government without ever having to pass into the hands of consumers. Inthe case of
consumption taxes such asthe VAT and RST, the amount of thetax ispresent in the
price of goods rather than being absent from paychecks. Hence, the public may need
greater cash balances to pay a consumption tax than an income tax of equal value.

It is not at al clear whether the means by which the tax is collected really
influences money demand, or if it does by how much. If there is such an effect, it
would be contractionary. That is, the switch to a consumption tax would tend to
increase the demand for money, which, if not forthcoming from the monetary
authorities, would tend to drive up interest rates and depress economic activity and
raise unemployment in the short run.

Short-Run Supply-Side Effects

At worst, the demand side of the macroeconomic equation might react to the
switch to consumption taxes with areduction in demand, depending on the relative
reguirements for money to pay taxes through withholding or by consumers. At best,
thereis no adverse reaction at all. The supply side of the macroeconomic equation
is another matter. It is here that analysis indicates that a switch from income to
certain types of consumption taxes would have significant macroeconomic effects.

Under either a VAT or RST, firms have a tendency to increase their prices by
theamount of thetax. Inthe caseof the VAT, thisoccursat each stage of production
asthe tax in the amount of a percentage of value added is passed on. In the case of
the RST, the price increase represents the tax imposed at final sae.

Of course, in the case of both these taxes, the elimination of the income tax
creates some offset to input costs that the firms pay. However, there is good reason
to expect that the principal input cost, wages and salaries, would not immediately
decline in response to the tax substitution. In addition, other input costs may be
resistant to downward revision as well.

2N. Gregory Mankiw and Lawrence H. Summers, “ Money Demand and the Effectsof Fiscal
Policies,” Journal of Money Credit and Banking, vol. 18, November 1986, pp. 415-429;
Daniel R. Feenberg, Andrew W. Mitrusi, and James M. Poterba, “ Distributional Effects of
Adopting a National Retail Sales Tax.” Tax Policy and the Economy, vol. 11, edited by
James M. Poterba, National Bureau of Economic Research, Cambridge, MA, MIT Press,
1997.
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Briefly, when the incometax is eliminated, workers should be willing to work
for alower pretax wage. Thisisbecause the difference between aftertax and pretax
incomeiseiminated. Under aVAT or RST, thewageaworker gets after taxesisthe
wage the firm pays — no tax is taken out of it. If the firm lowered its wages and
salaries by the amount of the income tax removed, the worker would still get the
same income.

But wages and salaries are set by both formal and informal agreements. These
agreements— many of which are set in contracts— are not easily changed. In many
if not most instances, afirmwill unlikely be ableto get its employeesto accept lower
wages and salaries, even if potentially they are no worse off after the reduction.

In addition, the prices of intermediate goods reflect the wages and salaries that
producers pay their employees. These prices are also subject to agreements and
contracts. Evenif afirm isableto reduceits cost of labor by persuading workersto
reducetheir pretax wage by theamount of thetax, it may still attempt to hold theline
on the prices it charges for its output, where these prices are set in legally binding
contracts.

An array of contracts, agreements, and understandings underpins virtually all
commercia activity. Many of the provisions of these agreements are unspoken and
unspecified. All are geared to the specific circumstances of normal trade and do not
contain provisionsfor all contingencies. A changein conditionsassignificant asthe
switch from income to consumption taxes is not envisioned in existing trade
relationships. Some agreements may be renegotiated, some vendors will attempt to
hold fast to the prices set in their contracts. In general, however, the incentive for
workers and sellers of intermediate goodsto accept lower wages and pricesisweak.

Even without contracts or other agreements that make it difficult to renegotiate
prices, workers and suppliers may be reluctant to accept a cut in wages and prices if
they have reason to think that other workers and suppliers will not. For if firms
cannot pay lessto their suppliers, they will attempt to charge more for their output.
Higher aftertax wages will be needed to pay the higher prices. It only makes sense
to accept alower wageif everyone else doestoo. In short, the possibility that wages
and prices are sticky makes the probability of stickiness greater. Because the
consumption tax might be passed through in prices, it makes sense for suppliers and
workers not to accept lower wages and prices; they may need that incometo pay the
higher prices that may result from others refusing to accept wage and price cuts.

The existence of sticky wages and prices thus has implications for the
economy’ ssupply-sideresponsetothe VAT or RST. If thefirmscannot lower wages
and input pricesin the short run, they must either raise their prices by the amount of
the tax, or reduce their output. In short, the aggregate supply of output in the
economy goes down: producers require a higher price for any given level of output,
or conversely, they are willing to produce less output for any given price level.
Interaction with demand results in both higher prices and lower output.

In short, the removal of the income tax does not create an offsetting effect
because wages are set in pretax terms. The elimination of the income tax would
increase the workers' after-tax income, so that they could take a pretax wage cut



CRS-11

without being made worse off. But the existence of contracts, implicit agreements,
and traditions would cause any such cut to come slowly, yielding a short-term
contraction in output. If wages and prices were flexible in the short run, then the
decrease in aggregate supply in the economy would not occur. However, the
evidence of short-run stickinessis overwhelming.

The Role of Monetary Accommodation

The previous analysis indicates that the reduction in supply caused by the
imposition of aVAT or RST unambiguously causes output to decline and pricesto
rise in the short run. There may aso be a demand effect if more cash balances are
needed to remit salesor VAT taxesthan to remitincomestaxes. Thisdemand effect,
if it occurs, would reinforce the output decline (but tendsto offset dlightly the price
effects).™® Thus, whether by itself or in combination with ademand effect, the supply
effect of substituting a VAT or RST for an income tax tends to depress economic
activity in the short run. (See the appendix for a mathematical treatment of these
iSSUESs).

The story is not complete, however, without including the effects of monetary
policy. If monetary policy is aimed at keeping output from falling below capacity,
then the monetary authorities can be expected to expand the money supply to keep
output and employment from falling. They would lower interest rates to encourage
investment and increase aggregate demand to restore capacity output and full
employment.

If they did so, they would aso drive up the price level. Essentialy, the
monetary authorities validate the higher prices that firms try to impose, making it
possiblefor consumersto buy thefirms' output at higher prices. If theone-timeprice
increase were not accommodated, the result would be a money supply too small for
full employment. The price increase “purchases’ a quicker and less painful return
to capacity.’* Note that the price effects from the monetary policy are the same
regardless of which hypothesisis true about the relative need for cash balances for
paying taxes under the two different systems, but the monetary expansion required
to maintain full employment would differ.

If the authorities did not accommodate the supply shift with a more
expansionary monetary policy, the economy would experience arecession. After a
period of adjustment, theeconomy will returnto full employment and capacity output

BCuriously, Feenburg, Mitrusi, and Poterba point out the potential demand effect of the
differing need for cash balancesbut get theimplicationsfor monetary policy reversed. They
argue that if greater balances are needed to pay the RST or VAT, it could help offset the
contractionary effects of the supply reaction. In fact, because the demand effect would be
to increase money demand and depress economic activity, even more monetary stimulus
would be needed to maintain the economy at full employment.

¥“This is not an inflation-unemployment tradeoff or “Phillips Curve.” Nothing in this
analysisimplies any kind of permanent tradeoff between prices and economic activity.
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without a price increase.”® However, the magnitude of the tax shift involved
indicates that the macroeconomic disruption would be severe. A single shift inthe
supply of output by the economy equivalent to a20% or 25% increasein pricesin a
singleyear or lesswould be an economic shock outside of contemporary experience.

In short, the analysis concludes that the switch to a VAT or RST will result in
a recession unless offset by monetary policy. The only way this would not be the
case is under the implausible assumption that wages and prices are flexible in the
short run.*® The conclusion isunaltered even if it isuntrue that greater cash balances
are needed to pay a consumption tax than an incometax. The result does not ensue
from all consumption-typetaxes; it does not occur, for example, in the case of aflat
tax when taxes are collected directly from wage earners.’” If accommodated by
expansionary policy, theresult will beahigher pricelevel. Thiswould beonly aone-
timeincreasein prices, however, and not the continuously rising level that constitutes
inflation.

The Challengein Adjusting the Money Supply

Typically, discussions of the short-run stabilization problems posed by an RST
or VAT are dealt with simply by pointing out the above: the unemployment and
output effects could be avoided by an appropriate monetary policy, and the price
effect would be one-time only, not an inflation that continues year after year.
Unfortunately, the theoretical ability to implement such a monetary program is not
the same as formulating one in practice.

Normal Uncertainties Besetting M onetary Policy

The basic principle of monetary management isto maintain a supply of money
consonant with the demand for money that occurs when an economy is fully
employed. More money than this would overheat the economy and drive up prices.
Less money would tend to push up interest rates and depress economic activity.

However, the demand for money is only imperfectly known, the central bank
controlsonly part of the money supply, the definition of money itself isin question,
and no one knowswith certainty what full employment really is. These problemsare
compounded by the fact that long and variable lags intervene between the time the
monetary authorities undertake an action and when output and prices respond to it.

Indeed, if money demand does change in response to the tax switch, an unaccommodated
substitution would result in alower pricelevel after all the contractionary effectswork their
way through the economy.

These effects could, in theory, be greatly moderated by a slow phase-in of the tax
substitution to allow time for adjustment. Even in this case, behavioral responses in
anticipation of the change could be disruptive to the economy.

"Theflat tax could cause contractionary effects because fringe benefits aretaxed at thefirm
level; in addition, there could be effects from sectoral demand shifts.
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TheFedera Reserveconductsitspolicy largely by meansof aseries of cautious
adjustments. Asan operating target, it uses short-term interest rates (specificaly, it
uses the federal funds rate, which is the rate at which banks lend reserves to each
other). Over aperiod of six weeks between meetings of the Federal Open Market
Committee (FMOC), the Fed buys and sells Treasury securities in quantities
sufficient to keep the federal funds rate close to the determined target. At each
FOMC mesting, the interest rate target is reevaluated in terms of the level of
economic activity the Fed istrying to achieve. Thetarget itself isbased on what the
Fed has learned through experience will move the economy in the direction of full
employment — the output level believed to be consistent with astableinflation rate.

The level of full employment is based on previous experience. But a rate of
unemployment that yiel ded accel erating inflation in the previous busi ness cycle may
yield deceleratinginflationinthe current cycle. Heavily dependent ontheunderlying
frictions in the economy, the unemployment rate associated with stable inflation
changes over time, and can never be known with certainty. Similarly, the interest
rate that will yield a given economic growth rate changes within a business cycle.
Early in an expansion when optimismisstill tentative, thereisrelatively lessdemand
for loans, and interest rates must be very low to stimulate more borrowing and
investment. Near the top of a business cycle when business managers, consumers,
and investors are sanguine, borrowing is heavy and ratestend to rise. Consequently,
theinterest rate that yields only a2% growth rate in the early stages of the expansion
— and therefore istoo low to bring the economy to full employment — may bring
5% growth when the economy is fully employed — and therefore dangerously
overheat the economy.

Because of the lags in reaction to policy changes, it is difficult to adjust
incrementally to the goal of full employment. If a decrease in interest rates boosts
output, the authorities may not know until 4 to 9 months down the road. If in the
meantimethey have grown impatient with thelack of reaction and have added further
stimulus, the result can be too much expansion. Thereaction of pricesto amonetary
stimulus may take up to two years. If the authorities embark on a policy of
expanding the economy until price pressures emerge, with the intention of cutting
back at that point, their cutback will come too late. Inflation will already be under
way, and to arrest the increase they will have to do more than just end the stimulus.
They will have to contract.

Asaresult, the Fed must act preemptively with respect to inflation. But it must
base its preemptive moves on the levels of interest rates and unemployment that
yielded stableinflation in the past — level sthat may have changed in the meantime.
Consequently, monetary policy will be most successful intimes of relative stability.
When full employment remains the same from cycle to cycle, when interest rates
induce the same type of behavior in one cycle as they did at the same stage of the
previous cycle, and when the economy is not subject to significant outside shocks,
the authorities are more likely to be able to make the right moves and gradually
adjust toalevel of output consistent with stableinflation. Consequently, big discrete
changes in economic rel ationships create big problems for the monetary authorities.
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Additional Uncertainties Posed by a Consumption Tax

A shift from income to a consumption tax — if the latter takes the form of a
VAT or RST — would imply avery large shock to the system to be accommodated
with monetary policy. A 20% increase in prices to be accommodated is beyond the
size of any supply shock the Fed has ever had to deal with. It would set in motion
changes that would also alter all the relationships that the Fed depends on in
formulating its policies, including the level of full employment and the level of
interest rates associated with stable inflation.

Presumably, a 20% increase in prices overall would require a 20% increase in
the money supply (with a larger required increase in money supply if there are
demand-side effects aswell). However, the money supply has been an increasingly
difficult target to deal with in the last decade. The Fed no longer usesit in policy
making. First of all, therelationship between bank reserves— which iswhat the Fed
actually has control over — and the money supply has been changing and is not
currently stable or predictable. In addition, there are different measures of money;
and at various times in the business cycle, these different measures send
contradictory signals. If, for example, M1 were increased by a given amount, M2
would change by some other amount, perhaps even shrink.’® Consequently, no
baseline money growth can be established as a benchmark to increase by 20%; and
unless one knows how much the money supply should increase or decrease in the
absence of the tax switch, one cannot know to what levels to change it.

As explained earlier, the Fed currently uses an interest rate as its operating
target. In normal circumstances, it may be possible to continue using it in
incremental stepsto keep the economy ontrack. But nothing in the experience of the
Fed could provide the information necessary to know how much the rate would have
to change to fully offset the contractionary effects of a shift to a consumption tax.

Even incremental changes in interest rates would take on different
characteristics due to the changes in interest rates engendered by the tax switch.
Thus uncertainties regarding the magnitude of the effect of a tax switch on the
interest rate further complicate the problems of the monetary authorities. For
example, even if the Fed decided to accommodate the priceincreases resulting from
the tax substitution, monetary expansion might fall well short of what was needed as
the monetary authorities mistake a fal in interest rates as a sign that they have
loosened, wheninfact theinterest rate declineissimply the consequence of achange
in the tax treatment of debt finance. In that case, their actions could worsen a
contraction.

Interestingly, because of the use of interest rates as an operating target for the
Fed, even a shift to the flat tax might set in motion certain macroeconomic
dislocations. Although the flat tax does not create the kind of supply-side and price
effectscharacteristic of the RST and VAT, itseffect on interest rates could send very

M1 is the sum of currency, demand deposits, travelers checks and other checkable
deposits. M2 is M1 plus money market mutual funds, savings deposits (including money
market deposit accounts) and small time deposits.
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misleading signal sto the monetary authorities, who might contract the money supply
in reaction to thefall in interest rates, thereby inducing a downturn in the economy.

Theinterest rate effectswould not bethe only problem created by thetax switch
for monetary policy. As explained, interest rates are adjusted in order to achieve a
level of output associated with sustainableinflation, i.e., full employment. The Fed
must base its notion of full employment and sustainable growth on past experience.
Y et, one of the effects of a shift to a consumption tax would be a reallocation of
economic activity. And such areallocation would tend to decrease potential output
for aperiod of time.

Thereason is straightforward: there are always some resources in an economy
that are unemployed because of frictions. Disruptions shift demand away from some
industries (creating unemployment there) while new demands elsewhere create
vacancies and input shortages. But vacancies and the unemployed are not always a
good match; price signals take some time to direct inputs to where they are needed.
Frictional unemployment, therefore, represents the continuing balance between the
tendency of incentivesto direct unemployed resourcesto wherethey are needed and
the changes in tastes and technology that create those unemployed resources in the
first place. In periods of volatile sectora shifts, frictional unemployment can be
expected to increase. The sectoral shifts described earlier in the report would be
significant and potentially large enough to cause a temporary fall (or slowdown in
growth) in potential output.

The relative fall in potential output would further complicate the Fed's task.
Whileit is possible to use monetary policy to ameliorate the contractionary effects
of thetax switch that were described earlier, monetary policy cannot reducefrictional
unemployment. Consequently, the Fed would not only have to deal with the
problems associated with shifts its operating target, but also with a change in its
medium-term output goal.

Timing Difficulties Posed by a Consumption Tax

Ignoring the obvious difficulties associated with determining the magnitudes of
the changes needed to offset the contractionary effects of atax switch, the timing of
amonetary accommodationwould becrucia. Thepriceand output effectsassociated
with a switch in tax regimes would not commence immediately and fully with the
implementation of the new tax.

The anticipation of aVAT or RST would be expected to generate changesin
economic behavior immediately upon passage (indeed, as passage becomes likely).
WithanimpendingVAT or RST, consumerswould make major purchasesbeforethe
tax isimposed. If aVAT isanticipated, firmswould begin accumulating inventory
to reduce the tax on their inputs. Both effects would tend to significantly boost
demand. It is unclear whether the authorities would want to begin anticipating the
price increase with accommodation, or would try to moderate the demand increase
with contractionary policy until the tax is actually imposed and a looser policy is
needed. Thetiming required for the latter is beyond the capabilities of the system.
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In addition, the expectation of a price increase would affect capital markets.
Sincethepriceincrease— evenif itisaone-time surge— would be expected, short-
term interest rates would reflect the expectation. Thus, before the switch to a
consumption tax could have its permanent effect of lowering interest rates, it likely
would havethetemporary effect of raising them, further confusing the signal that the
Fed gets with respect to interest rates.

Finally, it is not clear that a single increase in the price level redly can be
accommodated cleanly without affecting future priceincreases. In general, thereis
no reason to believe that a one-time price increase due to the new tax — if fully
understood — would engender expectations of additional price increases. Thisis
especialy true if due allowance is made to avoid double-compensation through
escalator clauses. But the formation of expectations is imperfectly understood. In
general, they are believed to depend at |east partly on experience.

Inall likelihood, whether the public expects a price increase to continue would
depend on whether inflation has been a recent problem. If the economy has been
experiencing inflation to asignificant degree, it ismore likely that the public would
take any significant upsurgein prices as asignal that more increases would follow.
In thisrespect, the current favorabl e inflation environment makesit morelikely that
the price increase caused by the tax switch would not generate significant
expectations of more price increases, that it would truly be a one-time price surge
with inflation soon resuming itslow path. Nonetheless, the prospect for an increase
in inflation expectations, and all the economic effects that such an increase setsin
motion, would create a whole new set of concerns for the Fed.

Distributional Consequences of Price Accommodation

The contractionary effects of the shift toa VAT or RST could be huge. If not
dealt with, they could result in adverse employment and output effects not
experiencedinthepost war period. However, the practical problemsassociated with
offsetting them with appropriate monetary policy are formidable. The adjustments
that would be required of the monetary authorities are outside of any recent
experience. It is virtually certain that the monetary response would prove either
significantly inadequate or overdone.

In terms of short-run macroeconomic stability, transition would be easier with
the flat tax version of the consumption tax than approaches such as the VAT and
RST.* But the issue of prices and price accommodation isintimately tied up with
another important issue: that of the incidence of the tax. Without a price
accommodation, all of the lump-sum tax on assets would fall on equity capital.

*The short-run macroeconomic effects, however, are only part of the transition. Other
advantages and disadvantages are not dealt with here. For example, theflat tax more easily
incorporates relief for lower-income individuas, and the more indirect forms of the
consumption tax reduce the number of taxpayers, permitting economies in the collection
process.
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Asexplained, aconsumption tax is equivalent to atax on wage and old capital .
But, depending on the price effects, some forms of capital would bear a greater
burden than others. Theincreasein pricesthat results from an accommodated RST
or VAT would be the route through which the tax would be imposed on bonds and
other forms of wealth denominated in fixed dollar amounts, by means of a decrease
intheir real valueviainflation. If no price increase occurred, bonds, bank accounts
and other similar financial instruments would bear none of the tax. Indeed, the fall
ininterest rateswould increase the value of bonds. Thetax on old wealth would tend
to fall on equity, and especially hard on leveraged equity.

For individualswith highly leveraged investments, the tax could be larger than
the actual net value of the asset. Consider, for example, the consequences of theflat
tax and the case of an unincorporated business. For illustration, suppose an
individual hasarental building withamarket value of $100,000, a$90,000 mortgage
and an undepreciated basis of $95,000. Under the current income tax, when the
building issold, theindividual paysacapital-gainstax on the difference between the
sales price of $100,000 and the basis, or on $5,000. Suppose this tax is 20%; the
individual has a $1,000 tax which can easily be paid out of his net sales proceeds
after paying off debt.

Under the flat tax, however, the entire sales price would be subject to tax, so
that individual would have atax liability of $20,000. He has bornethetotal asset tax
burden on his equity share, and actually does not have enough cash from the sale to
repay the mortgage, whilethe mortgage holder has escaped tax. Thus, inthe absence
of an accommodated price increase, the tax on old assets would be borne entirely by
the equity owner. Inthe case of corporate assets, this effect would be transmitted to
stock market values, where, at least intheory, virtually all of the value of stock might
be lost for some heavily leveraged firms.®

Suppose, instead, that prices had been increased to accommodate the tax, as
would likely be the case under aVAT. A 25% tax exclusiverateis equal to a 20%
tax inclusive rate. In this case, al prices in the economy, including asset prices,
would rise by 25%, so the price of the building would be $125,000 and the tax would
be $25,000. In that case, theindividua would realize anet of $35,000 from the sale
after repaying the $90,000 loan; after paying the tax, he would have $10,000.
However, the purchasing power of this$10,000in consumption goodsisonly $8,000,
given the new higher prices, so the equity holder would bear the asset tax only on his
share. The owner of the debt claim also would lose 20% in purchasing power.

Thismechanismisdlightly different for aretail salestax, wherethereisno price
risefor capital goods, and no tax imposed on the sale of a capital asset. Inthiscase,
the individual has $10,000 in proceeds from the sale after paying the mortgage off,

2|n the case of a corporate investment, this asset price effect would be reflected in stock
market prices. A 20% tax would be expected to cause stock market values to fall by 20%
if afirm has no debt. If afirm has debt equal to a third of total assets, the stock market
would be expected to fall by 30%; if the firm has debt equal to half of assets, the stock
market would be expected to fall by 40% See (name redacted), The Flat Tax and Other
Proposals: Who Will Bear the Tax Burden? Congressional Research Service Report 95-
1141, Library of Congress, Washington, D.C., November 29, 1995..
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but the purchasing power of this amount in consumer goods is only $8,000.
Similarly, the mortgage holder has lost purchasing power. The same real effects
occur asin the case of the VAT.

Thisproblemwiththeflat tax’ sasset tax falling only on equity claimswould not
ariseinaconsumption tax that included financial aswell as physical investments (as
in the USA tax). In that case, the $100,000 would be included in income, but the
$90,000 mortgage repayment would be deductible to the building owner and
includable in the income of the recipient. Again the tax would be shared by equity
and debt holders. The problem with including financial investments in the
consumption tax base, however, is that it would greatly complicate the tax
calculations, causing each individual taxpayer to have to keep a balance sheet that
accounts for assets and liabilities, and their changes.

Price accommodation has some other potentially important distributional
consequences. Without price accommodation, none of the tax burden would fall on
transfer payments, while transfer payments would be unaffected by the tax with a
price accommodation only if they were indexed to the price level.

Some economists have suggested that asset price effects in the shift to
consumption taxes could be relieved by allowing recovery of basis and by allowing
firmsto continue to depreciate assets. There are limitations to this approach. First,
such relief would be costly in revenue and require much higher rates. In addition, it
would be imperfect because depreciation would only alow the present value of
depreciation to be recovered, which would burden firms with long-lived assets
relative to firms with short-lived assets. Secondly, it is the lump-sum tax on old
assets that is responsible for much of the savings response to a consumption tax in
the short run. The entire asset tax could be eliminated by shifting to a wage tax
rather than a consumption tax, but such a shift would require much higher tax rates
and many models do not project such a shift asincreasing savings and output in the
long run.
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Mathematical Appendix
Thefollowingisaformal treatment of the effects of a shift to aretail salestax,
using asimple IS-LM analysis.

To demonstrate these points, we use a simplified four-equation money wage
model, with the conventional treatment of the transactions demand for money as:

(1) y=cy-T) +(r) +g
(2) MIP=1(r) +k(y)

(3) h(N) = (PI(1+v))f(N)
(4) y=y(N,K)

Equation (1) is the IS equation where y is income, T is taxes, c(y-T) is
consumption, i isinvestment, r isthe interest rate, and g is government spending.

Equation (2) isthe LM equation, where the demand for real money balancesis
afunction of liquidity demand and transactions demand.

Equation (3) equates wage rates in labor supply and demand, where N is the
labor supply, and v is the tax exclusive rate of indirect tax (sales or value added
taxes) imposed on firms.

Equation (4) is the economy’s production function, with output a function of
labor and capital (K).

If we hold K constant for a short run production function, this system is four
equationsinfour variables(y, r, N, and P). TheexogenousvariablesareM, g, T and
v, with T being the sum of v times consumption net of tax and any other taxes.

We obtain the following by differentiating the equations and setting the initial
value of v to zero.

(5) dy = ¢/(dy-dT) +i'dr + dg
(6) (PdM - MdP) = I'dr + K'dy
P2

(7) WdN = PF'dN + f(N) (dP - Pdv)

(8) dy=ydN

The caseto be considered isthe replacement case, where dv changesbut dT is
zero. Spending (g) isaso fixed so that dg = 0.
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Consider first what must happen to P if output is held constant. If dy is zero,
then dN iszero. Therefore, equation (7) becomes simply:

(9) dP=Pdv
Thus, the price change to hold income constant must be equal to the tax.

Now consider what is required of the money supply to obtain this constant
incomeresult. WhendT iszero (thereplacement case), thedr isalso zero (asshown
in equation (5), since dy is set a zero. Therefore, equation (6) is:

(10) dM/M = dPIP = dv

Theproportional changeinthemoney supply isequal to the proportional change
in the tax rate (and the price level).

Consider the aternative specification for equation (2), where the transactions
demand for money is a function of private spending:

(28) M/P=1(r) +k(c(1+v) +)
When (2a) is differentiated (again setting initial v to zero) theresult is:

(63) (PAM - MdP) = Idr + K'(dc +cdv +di)
P2

If dgisequal to zero, and dy is equal to zero, then the sum of dc and di isequal
to zero. Similarly, by equation (5), dr is equal to zero, if dT is equal to zero.
Therefore (noting that dP/P = dv):

(108) dM/M = dv (1+kcPIM)

This effect could be quite large. For example, in the case where liquidity
demandisvery insensitiveto theinterest rateand transactionsdemand i sproportional
to private transactions (the LM curve is vertical), the term in parentheses is on the
right hand side is (1+c/(c+i)). Since c is alarge fraction of private demand, the
required increase in the money supply isamost twice as large.

Similarly, by setting dM = to zero, we can see the effects on output and price.
In the case of the traditional transactions demand:

(11) dy = -(i1")(M/P) dv
(1- ¢ + KN +{)(M/P)(H-PEY(PEN)Y))

Sincec’ islessthan 1 and bothi” and |” are negative, the effect on output is negative
aslong as labor supply is upward sloping.
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By substitution:

(12)dPIP=___ 1-d+iKIl dv
(1- ¢ + VKN +{ Y (MIP)(H-PF)I(PIN)Y))

Thus, the price level aso rises, but not as much as in the case of monetary
accommodation.

In the case where transactions demand is a function of private spending,
including the tax, the negative effect on incomeis greater:

(11a8) dy = -(i'N"(M/P+ K'c) dv
(- + KT+ 1) (MIP)(H-PEY(PE(N)Y))

and the effect on pricesis smaller.

(128) dPIP=___ 1-¢ +i'KN'-c'KIV dv
(1-C + KN +@ ) (MIP)(H-PEY(PEN)Y))

It might be somewhat easier to characterize these relationships by elasticities.
Define Es asthe aggregate supply elasticity (percentage change in quantity supplied
divided by percentage changein price) and Ed as the absol ute value of the aggregate
demand elasticity, then dy/y = -(EsEd/(Es+Ed))dv and dP/P= (Es/(Est+Ed))dv in the
case of the traditional function. Where money demand is dependent on aggregate
private transactions, dy/ly = -(1+k'Pc/M)(ESEd/(Es+Ed))dv and dP/P= (1-
Edk’'Pc/M)(ES/(Es+Ed))dv. Theseadditional termsmakethe output effect larger and
the price effect smaller.
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