108666_14_Lastrapes.qxd:19016_Cato 4/18/18 8:00 PM Page 503

The Costs and Benefits of
Eliminating Currency
William D. Lastrapes
Government-issued paper currency is under fire. Proposals to
eliminate it—or at least to demonetize and no longer issue large
denomination notes—are prevalent (Rogoff 1998, 2016; Sands
2016). Proponents point out that paper notes—circulating bearerbonds that pay a zero (nominal) return—promote underground and
illicit economic activity because of their anonymity, and preclude
“negative interest rate” monetary policy during financial crises and
severe downturns. Taking currency out of peoples’ hands will
increase the costs of bad behavior, and free up the Fed.1
Clearly, doing away with paper currency entails important tradeoffs that must be considered by policymakers. Whereas currency
might reduce the costs of tax evasion, corruption, and drug trafficking, and cause discomfort to central bankers, it has a long history as a
beneficial and popular means of legitimate payment. Whether we
should support proposals to eliminate large-denomination banknotes
or circulating currency altogether depends on whether, overall, the
benefits of doing so exceed the costs. Does ditching currency
improve social welfare?
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1

Current proposals have been around for a while: Recommendation 24 of the
Financial Action Task Force on Money Laundering of the OECD (1998) moves
to combat money laundering by “encourag[ing] the replacement of cash transfers” through better money management. More recently, India has demonetized
(i.e., removed legal tender status of ) its 500 and 1,000 denomination rupee notes,
ostensibly to curb corruption, to mixed reviews (White 2017).
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I argue that there are two essential dimensions to any approach
that seeks an answer to this question. First, the framework for analysis must be one of general equilibrium—all channels through which
such a major policy change affects economic incentives and behavior,
both direct and indirect, must be considered. Second, the analysis
must be quantitative. Pointing out the potential responses to the policy change can give us an understanding of the qualitative nature of
the effects of demonetization, but only gets us so far. Understanding
their overall effect on human well-being requires assessing the
magnitudes of the tradeoffs, how big the costs and benefits are.
Formal models of the overall economy are needed to achieve this
understanding.
The aim of this article is to make an initial pass at measuring the
welfare effects of currency elimination in the United States using the
tools of macroeconomic theory. I rely on a standard dynamic general
equilibrium model extended to allow households to avoid taxes by
not reporting income, where holding and using money helps toward
that end. Money in the model also serves to reduce the costs of legal
transactions in consumer goods. Thus, the model, in a stylized but
general way, captures the demand for holding money both for legitimate purposes and to facilitate tax evasion. For tractability, my model
does not distinguish currency from other forms of transactions
media; the model’s analog to currency demonetization is the analytical assumption that government monetary authorities can control
how productive money is as a tax evasion device. In the model,
reducing the productivity of money for tax evasion is tantamount to
lowering the share of paper money in the nation’s overall money supply. I use this framework to illustrate the basic macroeconomic tradeoffs that eliminating currency would involve, and to quantitatively
predict the overall effects on welfare.2
With only mild apologies, I set up the model to focus on tax evasion as the sole means by which paper currency can be abused, and
ignore the many other illicit uses of cash, such as drug trafficking,
prostitution, money laundering, and corruption. For many of these
activities it would be straightforward to generalize the model to

2

My model extends the work of Rogoff (1998: Appendix A) to a general equilibrium setting. Rogoff (1998: Appendix B) develops a more realistic model with two
currency denominations, but I have used the simpler model here.
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account for their role, but for my purposes doing so would excessively
complicate things. Perhaps more importantly, though, tax evasion in
the United States is, according to Rogoff (1998: 59), “truly massive”
and is an important, if not the most important, underground use of
cash in the United States. Thus, the costs and benefits of policies to
diminish tax evasion—like currency demonetization— are relevant
and worth studying. At the same time, while tax evasion introduces
its own distortions and inequities, unreported income can also be an
efficient response to tax distortions and can create incentives for
work and production, which affects the cost-benefit calculus. It is also
not clear how to appropriately incorporate some illicit activities, like
the drug trade and prostitution, into the analysis when simply legalizing these activities would probably be a first-best solution. Finally,
the model in this article has nothing to say regarding the negativeinterest-rate argument for eliminating cash; I simply note that there
are many ways to pay negative interest rates on cash, as described by
Kimball (2017) for example, so that the potential benefit of currency
elimination has less importance for monetary policy than its supporters might suggest.3
Here is a rough sketch of the relevant interactions in the model.
Holding currency, by encouraging tax evasion through unreported
income, reduces the effective income tax rate of the average household. Thus, cash holdings increase after-tax returns to labor and capital, which in turn increase the supply of inputs to firms, increase
output, and increase the tax base. Whether tax revenues rise with
money and tax evasion depends on the relative strength of the opposing movements in the effective tax rate and the tax base. Government
spends resources on public goods, which directly improves welfare
and which also increases factor productivity (think of infrastructure
expenditures, like roads). Government policy that reduces the effectiveness of money as a tool for tax evasion—like eliminating largedenomination notes—can therefore have complicated effects on
welfare by affecting work (and leisure), production, consumption, tax
revenues, and government spending. The model accounts for all of

3

One more reason for my limited focus on tax evasion is that Rogoff (1998: 2)
claims that “the effect of curtailing paper currency on tax evasion alone would
likely cover the lost profits from printing paper currency, even if tax evasion fell
by 10–15 percent.” My approach is one way to directly assess claims like this.
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these effects and feedback loops. The model also accounts for the
likelihood that policies to eliminate cash or large-denomination notes
also unavoidably negatively affect the ability of money to reduce
transactions costs for legitimate purposes.
There is a large literature on tax evasion; for surveys see Slemrod
(2007) and Alm (2012). Balafoutas et al. (2015) is a recent attempt to
measure the costs of tax evasion, while Mazhar and Mon (2017)
empirically consider the impact of the underground economy and tax
evasion for developing and developed economies. Gordon (1990) is
an early theoretical effort to examine the role of currency for tax evasion but is not a general equilibrium analysis. Camera (2001) moves
in the right direction with a search-theoretic, general equilibrium
framework that specifically models interactions between illegal activities and alternative media of exchange. Yet his model is complex and
there is no quantitative welfare analysis. Much work in this area uses
currency demand to estimate the size of the underground economy,
as in Cebula and Feige (2012). This work is useful, but none of these
papers or those cited in the surveys provide direct estimates of welfare effects of currency demonetization, which motivates my paper.
Without question this model is too stylized and restrictive to provide confident policy advice. For example, not only do I ignore other
factors besides tax evasion where the use of currency can impose
costs to society, but I also do not account for other exchange media
that can aid tax evasion. Yet the model remains a reasonable way to
examine the questions at hand if we simply assume that alternative
media reduce the capability of the government to restrict cash’s productivity for tax evasion. The main strength of the model is that the
general equilibrium effects are coherent and can be quantified. To
obtain magnitudes, I calibrate the model’s parameters to plausible
values and compute the implications for the steady-state values of
consumption, employment, output, and welfare. Ignoring short-run
dynamics is another important shortcoming of the article that needs
to be dealt with in future work.
As will be seen below, for the benchmark parameterization, as well
as for some alternatives, social welfare goes down when money’s taxevasion productivity falls owing to government action on the order of
magnitude of what a large-note demonetization in the United States
might entail. The loss in welfare from the resulting increased tax burden and reduction in output and consumption is not offset by the
gains from an increase in public goods and infrastructure spending.
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Nonetheless, this finding is sensitive to the calibration and the model
specification, so I make no claims here on the optimal policy stance.
The modest goal of this paper is to describe a feasible approach for
assessing the potential welfare gains to society of eliminating
currency.

The Model
I imagine an economy consisting of many identical households,
many identical profit-maximizing firms, and a government sector.
Households earn income by supplying labor and physical capital to
firms in competitive factor markets; firms in turn use these inputs to
produce a consumer good based on a common production technology. The produced good is sold by firms to households and the government sector in competitive markets as well. All actors in this
economy take prices—wages, interest rates, and the overall price
level—as given when making allocation decisions. These prices
adjust to ensure that input and output markets clear, households
maximize their utility, firms maximize their value, and the government taxes and buys its share of output, all obeying the economy’s
overall resource constraint.
Households are forward-looking and infinitely lived, and have
perfect foresight about the future.4 They maximize lifetime utility,
derived from current and future consumption of the produced good
and from leisure, subject to a resource constraint. This constraint
depends on households’ lifetime flow of income generated by supplying labor and capital to firms, for which they earn wages and profits
net of income taxes paid to the government sector, and the ability to
accumulate new capital in financial markets. Households hold and
accumulate real (fiat) money balances because cash reduces transactions costs incurred when consumer goods are purchased and serves
as an input into a “tax evasion” technology (more on this below).
Money is also subject to storage costs, which are increasing in the
quantity of money. Households’ utility maximization ultimately
determines the demand for consumption, the supply of labor (which

4

Since my analysis focuses on the economy’s “steady state,” which rules out, by
assumption, the possibility of unpredictable shocks, perfect foresight is an
innocuous assumption here.
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is the households’ only alternative use of time besides leisure), the
demand for money, and the accumulation of capital through saving,
all as they evolve over time.
Firms produce output according to a constant-returns-to-scale
production technology. Because firms hire labor and rent capital
from households, maximizing the value of the firm (discounted lifetime profits) is tantamount to maximizing profits each period. This
objective generates firms’ demand for labor and capital and determines the supply of consumer goods. The model’s equilibrium is the
predicted outcome of household and firm interaction in competitive
markets, as prices ensure that supply and demand are equal in all
markets. This outcome determines quantities for household consumption, employment, capital accumulation and total output of the
produced good (GDP).
The government sector purchases a share of produced goods,
financed by collecting lump sum and flat rate income taxes, and by
issuing new nominal money balances, which provides seigniorage.5
To simplify, I assume that the government sets the nominal money
supply to grow at a constant rate, and ignore countercyclical monetary policy that is not needed in a full-employment steady state. The
government, without cost, converts its purchases of produced goods
to public goods that provide utility directly to households and
increase the productivity of labor and capital. Equilibrium in the
model also requires that the real supply of money provided by the
government equal the demand for money arising from households’
optimal decisions, and that the government always satisfy its budget
constraint.6
To better understand the model and to quantify its predictions, it
is necessary to formalize it. Exposition of the model’s formal structure is aided by ignoring prices and treating the competitive economy
as being directed by a fictitious central planner who chooses optimal
consumption, employment, capital accumulation, money holdings,

5
Debt and lump sum taxes are equivalent by the assumptions of Ricardian
Equivalence; therefore, I do not model nonmonetary debt explicitly
6
The economy’s price level will adjust to ensure that real money supply equals
real money demand, even if the nominal money stock is exogenously determined
by a central bank. Rogoff (1998: 298–99) provides weak conditions for price level
determinancy in this model.
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and output given full information about preferences and technology.7
The formal model is given by the following equations:
(1)

max V 


t0

u(c t , n t , g t )
(1  ) t

mt1
(2) i t  1    ct  yt  [Tt  (mt)yt]  v(mt)ct  bm2t
t
(3)

yt  Agat kt n1
t

(4)

gt  Tt  (mt)yt 

mt1
1t

Equation (1) is the representative household’s lifetime utility function, which depends on consumption (c), leisure (1  n, where n is
labor supply given a unit time endowment), and the provision of public goods by the government (gt). Future utility is discounted to the
present at the rate of time preference, . The household chooses
time paths for ct, nt, kt1 (physical capital) and real money balances
(mt  Mt /Pt, where M is the nominal stock of money, Pt is the price
level, and t  (Pt  Pt1)/Pt1 is the inflation rate) to maximize
(1) with respect to the sequence of constraints in equation (2), presumed to hold for each period in the planning horizon. In equation
(2), it is gross investment in physical capital, is the constant rate of
price level inflation set by the government, yt is total output of the
produced good (GDP), Tt are lump sum taxes, (mt) is the effective
income tax rate where money can be used to shield taxable income,
v(mt) is the proportion of consumption expenditures used up in
transactions, and the last term is a quadratic storage cost function for
currency. Equation (3) is the production function that I incorporate
directly into the household’s constraint owing to the central planner
assumption: is the elasticity of output with respect to the capital
stock, and a is the elasticity of output with respect to government

7

The central planner in this model is only an expositional device that has no policy implications. Under the conditions of the model the fictitious planner’s allocation will precisely mimic that of a multiagent, competitive market economy in
which prices coordinate choice.
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spending.8 The final equation is the government’s budget constraint,
which shows that government spending is financed by income taxes
and money growth. All lowercase variables, except labor, are real (as
opposed to unit of account) values and measured in terms of the consumer good. Labor is simply the number of hours worked.
The important innovation in the model, due to Rogoff (1998) and
essential for the aim of this article, is the effective tax rate function,
(mt). I restrict the function so that as m increases the effective tax
rate falls, although it is assumed to fall at a declining rate. The function accounts for the potential value of cash as an anonymous transaction medium that enables households to underreport income to
the government, which reduces their effective tax rate. I parameterize the function to be (mt)  e mt, where  0 and  is the
is the semielasticity of the
constant statutory income tax rate.
household’s effective income tax rate with respect to its holding of
real money balances, and can be thought of as the marginal value of
money for tax evasion.
The key parameter of the analysis is . I assume that the government sector has some control over its value. A policy that reduces
will make money less valuable as a means for avoiding taxes, and will
also lower money’s value in reducing legitimate transactions costs. I
implement the latter assumption by making v(mt) depend negatively
. Reducing
is the model’s analog to proposals to eliminate
on
currency or large-denomination banknotes, and is the policy change
I examine in this article.
What does the model predict will happen, economy wide, under
such a policy? A decrease in increases the effective tax rate for a
given level of cash holdings and thus increases tax revenues for a
given tax base. All else the same, government spending rises with the
increase in tax revenues, which will increase household welfare
through additional public goods and output through enhanced factor
productivity. At the same time, however, there is downward pressure
on output because, since the return to labor and capital falls with the
increase in effective tax rates, labor and capital inputs fall. More
resources are also wasted through higher transactions costs for consumption. As employment falls and leisure rises, welfare increases.
8

Note the public good nature of government spending—the same quantity can
directly add to household utility and improve input productivity.
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But as output falls, so do consumption and welfare. Also, the equilibrium response of tax revenues, and therefore government spending,
is ambiguous because of the offsetting movements of tax rates and
the income tax base. The ultimate effects on output, consumption,
and welfare are complex and subtle, and depend on the magnitudes
of the model’s parameters. The value of a numerical simulation,
performed in the next section, is to quantitatively evaluate these general equilibrium effects on the basis of plausible calibrations of the
model.
Clearly, the model is highly stylized and misses important channels through which altering the composition of the money supply, by
eliminating currency, will affect economic activity and welfare.
However, the mechanisms built into this model are general enough
to shed light on the channels of influence. For example, in the model
I have considered only one type of money—currency—and have
assumed away bank deposits and the importance of the composition
of the money supply. However, interpreting money in the model as
M1 (currency and checkable deposits) would simply scale down the
value of , and eliminating currency altogether could still be interpreted as a reduction (perhaps of smaller magnitude) in money’s tax
evasion elasticity. Similarly, the existence of alternative tax evasion
media, like gold or bitcoin, could be accommodated by suitable scaling of . In the end, richer models than the one used here are
needed to confidently understand the costs and benefits of currency
elimination in the United States. However, the simple model of this
paper is a reasonable start.

Simulation
Given specific functional forms, the model above can be solved for
the variables of interest in a straightforward manner using standard
techniques. I ignore transitional dynamics and focus on the model’s
steady state—the time-invariant equilibrium quantities of household
consumption, employment, capital stock, money holdings, and government expenditures and their implications for household welfare,
to which the system converges over time. These values are functions
of the model’s parameters, which I calibrate to force the steady state
to roughly match U.S. experience. I then compare initial steady-state
magnitudes to the new steady state for a policy-induced change in
parameters. In particular, I consider the effects on steady-state
511
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quantities and welfare of a reduction in the value of money for tax
evasion, which I take to proxy for currency or large-note elimination.
The appendix provides technical details about the model, its solution,
and its steady state. The appendix also reports the calibrated parameter values used to simulate the model.
Figure 1 illustrates the form of the model’s effective tax rate function, (mt), which helps explain the nature of the policy experiment.
(the semiEach curve in the graph shows, for a given value of
elasticity of the effective tax rate with respect to money), the effect
on the household’s tax rate of varying its real money balances. If
 0, households’ effective tax rate is a constant 25 percent, the
value of  used in the simulation, regardless of the quantity of real
balances held. As rises, say to 40 percent (as in the figure), the tax
rate falls for any given level of money holding, as indicated by a shift
down in the curve, and continues to fall (though at a diminishing
rate) as real money balances rise. The downward slope of the curve
FIGURE 1
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thus represents the ability of holding and using cash to reduce effective income tax rates by hiding income from the tax authorities. A
value for as large as 10 means that even small increases in m cause
substantial declines in effective rates for small money holdings. The
“productivity” of cash as a tax evasion device thus rises and falls with
.
My aim is to consider the welfare effects of eliminating currency,
which I represent here as government action to reduce . In particular, I simulate the steady-state solution of the model assuming 
0.5, then resimulate in the face of an exogenous reduction in this
parameter to 0.4. I take this to be the model’s analog to a policy of
eliminating large-denomination notes. I consider a baseline parameterization in which government spending has no effect on productivity and so set a  0; in a second model I let a  0.05, which assumes
government spending capital goods is 15 percent of the productivity
of private capital. I also consider sensitivity to changes in the direct
utility contribution of government spending through public goods.
Table 1 shows the simulation results for the two model parameterizations, the baseline case in the first panel and the case where
government spending is productive in the second. The first column

TABLE 1
Simulation Results
a0
 0.5



 0.5

27.044 25.657 5.13% 28.619
16.313 15.348 5.91% 17.674
0.328
0.323 1.53%
0.324
1.040
0.915 12.02%
1.080
4.030
4.458
10.61%
4.179
196.161 172.555 12.03% 193.072
0.603
0.598 0.50pp
0.618
0.149
0.174
2.47pp
0.146
0.038
0.036 0.28pp
0.038

Y
C
N
M
G
K
C/Y
G/Y
M/Y
V(
V(

 0.4

a  0.05

g
g

 0)
 0.035)

0.722
0.770

0.705
0.757

2.20%
1.68%

0.754
0.804

 0.4



28.230 1.36%
17.111 3.18%
0.321 0.70%
0.982 9.12%
4.775 14.26%
184.177 4.61%
0.606 1.14pp
0.169
2.31pp
0.035 0.30pp
0.745
0.800

1.20%
0.57%

513

108666_14_Lastrapes.qxd:19016_Cato 4/18/18 8:00 PM Page 514

Cato Journal

in each panel reports steady-state values for the six endogenous variables, the implied ratios of consumption, government spending and
money balances to overall income, and the level of household welfare, all when  0.5. The second column contains the same information for a reduction in to 0.4. As shown in the first panel for the
baseline case, the calibrated parameters imply reasonable steadystate values for the income ratios: consumption is just above 60 percent of GDP, and government spending is just below 15 percent. The
ratio of money to income is 3.8 percent, which puts it in the neighborhood of the average U.S. currency–to–GDP ratio (Judson 2012:
Figure 3), and very close to the ratio of large denomination notes to
GDP. Because the scale of the variables in the model is arbitrary,
equilibrium levels of output and consumption cannot directly be
matched to the data, but the implied ratios provide support for the
calibrated parameters. Likewise, the fraction of time spent
working—33 percent in the baseline model—is also reasonable and
consistent with U.S. experience.
Some back-of-the-envelope calculations can help to interpret the
quantitative nature of the paper’s policy experiment. Judson (2012:
25–26) estimates that, as of 2011, $340 billion in $100 and $50 bills
were held domestically in the United States, or 40 percent of the
$780 billion total in circulation. If large bills have a velocity for unreported cash transactions of 3, and the average (marginal) tax rate is
25 percent, then completely eliminating large notes would add
$255.5 billion to U.S. tax coffers, or roughly 1.4 percent of GDP. In
from 0.5 to 0.4 increases households’ effecmy model, reducing
tive tax rate from around 14.5 percent to 16 percent (evaluated at the
initial steady-state value of m), a 1.5 percentage point increase. Thus,
reducing the semielasticity of money by the amount in this experiment is similar in magnitude to eliminating large bills in the United
States.9
Consider first the baseline model of panel 1, in which a  0.
Eliminating large-denomination notes (according to the model’s
analog) causes households’ effective tax rate to rise from 14.9 percent
9
Rogoff (1998: 60), citing work by Slemrod (2007), notes that the “net tax gap” of
uncollected taxes relative to expected taxes was 2.7 percent of U.S. GDP in 2006.
The experiment considered here reduces this gap by more than half, which is feasible and plausible. The tax gap estimates in Cebula and Feige (2012) for 2009 in
the United States are a bit larger than Slemrod’s.
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to 17.3 percent (which is essentially the government’s share of output) and output to decline by over 5 percent. This decline comes
about because employment falls by 1.5 percent and capital falls by
over 12 percent, owing to the lower incentives to supply inputs in the
face of higher marginal tax rates. Not surprisingly, the demand for
real money declines, in this case by 12 percent, since cash has less
value on the margin after the elimination of large notes. Tax revenues
rise, leading to a reallocation of output from the household to the
government sector—consumption falls by almost 6 percent and government spending rises by almost 11 percent, with the output share
of the former falling slightly.
Given these equilibrium adjustments in response to the policy
change, the overall effect on household welfare is negative. As shown
by the last rows of the table, steady-state utility falls by 2.2 percent
because of the large decline in consumption, while the implied
increase in leisure, as labor supply falls, does not offset the consumption effect. If we allow government spending on public goods to
directly affect utility with weight of g  0.035 (10 percent of the
weight given to private consumption), the general equilibrium costs
of the policy still outweigh the benefits, with welfare declining by
1.7 percent.
Does infrastructure spending by the government improve the case
for large-note elimination in the model? The second panel simulates
the steady state assuming the parameter a is 5 percent, instead of 0.
As might be expected, equilibrium output is higher than the baseline
case regardless of the tax evasion parameter, and its decline is also
dampened with the policy move, falling by only 1.4 percent. Yet,
while the decline in consumption is also weaker than the baseline
case, so is the fall in labor supply and the net effect on household welfare remains negative. Even when government spending directly
adds to utility, welfare falls with the note-elimination policy by
0.6 percent, noticeably smaller but welfare-reducing nonetheless.
The threshold for g in the second parameterization that just makes
households indifferent to the policy is a value of 0.2.

Conclusion
This article takes a first step to providing quantitative estimates of
the welfare effects of proposals to eliminate currency or largedenomination currency notes in the United States. Importantly, the
515
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model is one of general equilibrium, so costs and benefits are clearly
specified, coherent, and complete (within the context of the model).
My findings indicate that a currency ban might negatively affect overall welfare, which is consistent with the conjectured cautions of
Camera (2001: 405).
I have been upfront regarding the many limitations of this
study. Models that more precisely distinguish among currencies of
different denominations, that incorporate other illicit uses of cash
besides tax evasion and allow for alternative transactions media
like bitcoin, that more carefully calibrate the model to developed
and developing countries, and that pay attention to short-run transitional dynamics are needed before sensible assessments of policy
proposals can be made. I leave these important extensions to
future work.

Appendix
The complete model, including the household problem and the
government budget constraint, and where all functional forms are
specified, is given by
max V 


t0

t

[

[ct (1  nt)1]1  1

1 

]

gln(gt)

subject to kt1  (1  )kt  mt  (1  e mt)ct  Tt
mt1
 (1  τ e τ mt)yt  bmt2  1
t
yt  Agat kt n1
t
g t  τ e

τ mt

 Tt 

Mt  Mt1
Pt

Mt  (1  )Mt1
where all variables are as defined in the text. Note that the competitive market model is written in terms of a fictitious central planner where prices are implicit. The functional forms are common.
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Using standard techniques for optimization yields the following
dynamic equilibrium conditions:
1  τ e
1
ct
 1  e
1  nt


(


c t 1(1  nt1)1
ct (1  nt)1

[

 (1  e


τ mt

)

mt

]

1

ct  τ e

c t 1(1  nt1)1
ct (1  nt)1

[

]

mt

ct (1  e
ct1 (1  e

mt

)

mt1

)

τ mt

τ yt

1

ct (1  e
ct1 (1  e

[

 (1  )  (1  τ e

 2bmt)(1  t1)

yt1
kt1

τ mt1

)

yt  kt1  (1  )kt  (1  e
gt  τ e
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(1  ) n
t

]

mt

)

mt1

)

1

)ct  gt  bm2t

mt

mt1
1t

τ mt

yt 

Together with the production function, these equations determine
optimal paths for c, n, m, k, g and y, taking initial values for k and m
as given and lump sum taxes, T as exogenous. The model admits a
steady state in which the endogenous variables are constant and the
rate of inflation t  . Because T is exogenous, changes in income
taxes and seigniorage, which are endogenous, necessarily determine
government spending. The model’s steady state is:
1 c
1  τ e
 1  n  1  e
  (1  e

[

m

c  τ e

τm

 (1  )  (1  τ e

τm

m

τy
τm

y
(1  ) n
 2bm)(1  )

)

]

y
1
k
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APPENDIX TABLE 1
Model Parameters and Values
Parameter

Description



coefficient of relative risk aversion
utility share of consumption
utility share of government spending
elasticity of output with respect to capital
capital depreciation rate
intertemporal discount factor
money storage cost factor
lump sum component of taxes
steady-state inflation
steady-state total factor productivity
elasticity of output with respect to
government spending
proportional transactions costs
semielasticity of v(m) with respect to
real money
statutory income tax rate
tax rate semielasticity of money


g




b
T
A
a
v

v

τ

Value

1.0
0.35
0/0.2
0.33
0.025
0.99
1.0
0.0
0.01
10.0
0/0.15a
0.05
0.25
0.25
0.4/0.5

Note: See DeJong and Dave (2007) for justification of the model’s
standard parameters.

y  k  (1  e
g  τ e

m

m

)c  g  bm2

[ ( )]

y T

1

m

Appendix Table 1 lists the parameters, their description, and the
values used in the calibration. As is typical, I assume time is measured
quarterly.
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