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Abstract

This paper estimates the amount by which the effectiveness of monetary
policy in changing real output has declined due to the increased size of the
federal government debt.

1 Introduction

It is well known that the U.S. federal government debt as a percent of GDP has risen
substantially since 1980. For example, the debt as a percent of GDP rose from 16.9
in 1980:1 to 39.0 in 1990:4. Much of this increase was financed by U.S. households.
One consequence of the increasing size of the government debt is that the size of the
income effect of interest rate changes on demand is increasing relative to the size
of the substitution effect. The larger is the debt, the larger is the change in interest
payments of the government (and thus the interest receipts of those holding the debt)
for a given change in interest rates. This means, for example, that household income,
which includes interest receipts, is falling more over time for a given fall in interest
rates because of the increasing holdings of government debt by households. A fall
in income from a fall in interest rates has a negative effect on demand, which offsets

at least some of the positive substitution effect. The ability of the Federal Reserve



to, say, stimulate the economy by lowering interest rates may thus be decreasing
over time due to the increasing size of the income effect relative to the substitution
effect. The purpose of this paper is to try to estimate how large this decrease in the
effectiveness of monetary policy has been since 1980.

The macroeconometric model of the U.S. economy in Fair (1984) is used to
examine this question. The model is first used to estimate what the economy would
have been like between 1980 and 1990 had the federal government debt not risen so
much. Call this economy the “alternative” economy. The model is then used to run
the same monetary-policy experiment for both the actual and alternative economies.
The difference in results for the two economies is an estimate of how much the
effectiveness has been changed as a result of the rise in the government debt. The
model is briefly discussed in Section 2; the creation of the alternative economy is
discussed in Section 3; and the monetary-policy experiment is examined in Section 4.
Section 5 discusses two other alternative economies, and Section S contains a brief
conclusion.

An alternative procedure to that followed here would simply be to run the
monetary-policy experiment for an earlier period when the government debt was
not as large and compare these results to those for a later period. The problem with
this procedure, however, is that other things would be different as well between the
two periods, and it would not be clear how much of the difference inresults to attribute
to government debt differences as opposed to other differences. The procedure used

in this paper controls better for other differences.



2 The Model

The version of the model used here consists of 30 stochastic equations and 101
identities and is estimated over the 1954:1-1993:2 period. The model is quarterly.
This section contains a brief discussion of the properties of the model that are relevant
for present purposes.! Keep in mind in the following discussion that the model is
dynamic and effects generally take time to work themselves out. The initial effects
are usually much smaller than the effects after, say, four to six quarters.

There are six sectors in model: household, firm, financial, foreign, state and local
government, and federal government. All the flows of funds among these sectors and
all balance-sheet constraints are accounted for in the model. This is done by linking
the national income and product accounts (NIPA) and the flow of funds accounts
(FFA). There is, for example, an identity that relates the change in the net financial
assets of the federal government (the negative of the federal government debt) to
its level of saving (the negative of its deficit). The data on net financial assets are
FFA data, and the data on saving are NIPA data. There are similar identities for the
other sectors. The sum of the savings across the six sectors is zero: some sector’s
expense is some other sector’s revenue. Also, some sector’s financial asset is some
other sector’s financial liability. Because the model accounts for all flows of funds
and balance-sheet constraints, it is well suited to examine the consequences of an
increasing government debt. The model keeps track of the rise in the financial assets
of other sectors that must take place when there is a rise in government liabilities.

The basic version of the model includes an estimated interest rate reaction func-

tion of the Federal Reserve (Fed). The three month Treasury bill rate is on the left

A complete description of the model is available from the author upon request.



hand side of this equation and variables that are assumed to affect Fed behavior are
on the right hand side. In this version of the model monetary policy is endogenous;
the Fed is assumed through open market operations to achieve the bill rate implied
by this equation each quarter. For purposes of this paper the interest rate reaction
function is dropped and monetary policy is taken to be exogenous, where the bill rate
is taken as the policy variable to change.

There are two term structure equations in the model that link the bill rate to two
long term interest rates, a bond rate and a mortgage rate, where the long rates are a
function of the current and lagged bill rates. The bill rate thus affects long term rates
through these term structure equations.

There are four household expenditure equations in the model, explaining 1) con-
sumption of services, 2) consumption of nondurables, 3) consumption of durables,
and 4) residential investment. There is also an import equation. Interest rates appear
as explanatory variables in these equations—the bill rate in the services equation and
the mortgage rate in the others. (The bill rate is taken as a proxy for short term rates
in general, and the mortgage rate is taken as a proxy for long term rates in general.)
The coefficient estimates of the interest rate variables are all negative (and signifi-
cant except in the import equation). There is also a nonresidential fixed investment
equation in the model, and the bond rate appears in this equation with a negative and
significant coefficient estimate. Therefore, through this part of the specification a
decrease in interest rates increases household expenditures and nonresidential fixed
investment and increases imports. The increase in imports is not large enough to
offset the other increases, and so there is a net increase in the demand for domestic

goods in the model when interest rates fall through this part of the specification.



The bond rate also appears in a stock price equation, where a decrease in the bond
rate has a positive effect on stock prices. The value of stocks is part of household
wealth, and household wealth (lagged once) appears as an explanatory variable in
two of the four household expenditure equations with positive coefficient estimates.
A decrease in interest rates thus has a positive effect on household expenditures
through stock prices.

Disposable income appears in the household expenditure equations and in the
import equation. The net effect of an increase in income is positive on the demand for
domestic goods—the positive effect from the expenditure equations outweighs the
negative effect from the import equation. Since interest receipts of households are
part of income, a decrease in interest rates (and thus interest receipts) has a negative
effect on income and thus on demand through this part of the specification. This
negative effect is not large enough to completely offset the positive effects discussed
above, and the total effect on output from a fall in interest rates is positive in the model.
This effect is, however, changing as the size of the government debt is increasing.
which is the main point of this paper.

Another important equation in the model for present purposes is the one that
explains the level of interest payments of the federal government. In practice the
level of interest payments in any given quarter depends on the amounts of existing
government securities issued at each date in the past and on the relevant interest rates
prevailing at each date. The interest payments equation is an approximation to this
relationship. As interest rates rise, the level of interest payments rises, and as the
size of the government debt rises, the level of interest payments rises. An attempt is

made in this equation to account for the maturity structure of the debt. In practice



a change in interest rates does not affect interest payments on existing securities,
only on new securities, and the interest payments equation tries to account for this.
According to the equation, when interest rates change, interest payments gradually
change as new securities are issued to finance the current deficit and to replace the
securities that are expiring.

Some of any increa;se in government interest payments goes to the foreign sector,
and there is an equation in the model that accounts for this. Most of any increase,
however, goes to the household sector, which holds most of the government debt.

It should be noted that although the household wealth variable includes household
bond holdings, the bonds are only valued at the time of issue. Capital gains and losses
on bonds due to interest rate changes are not captured in the wealth variable. (Data
do not exist to allow this to be done.) In practice one would expect, say, a rise in
bond prices from a fall in interest rates to have, other things being equal, a positive
effect on current expenditures. Since this effect is not captured through the wealth
variable, it is probably at least in part captured through the interest rate variables.
The coefficient estimates of the interest rate variables in the household expenditure
equations are thus probably somewhat larger in absolute value than they would be if
capital gains and losses on bonds were included in the wealth variable.

The following is a summary of how a decrease in the bill rate affects the economy

in the model.

1. Long term rates fall over time through the term structure equations.
2. Stock prices rise, which is a rise in household wealth.

3. Interest payments of the federal government fall, which leads to a fall in interest
receipts of the household sector and thus, other things being equal, household
income.



4. The fallin interest rates and rise in wealth have a positive effect on expenditures
on domestic goods, and the fall in income from the fall in interest receipts has
a negative effect. The total effect is positive, but, as will be seen below, it is
decreasing in size as the size of the government debt is increasing.

Finally, one should keep in mind that aggregate equations like the ones discussed
here are at best only rough approximations to actual behavior. For example, the
different ways in which interest rate changes affect current household expenditure
decisions are approximated by adding as explanatory variables to the household
expenditure equations 1) interest rates, 2) a wealth variable that includes the value of
stocks, and 3) household income that includes interest receipts. This paper is based
on the implicit assumptio'n that this specification is an adequate approximation for
the question at hand, but this is obviously only an assumption. This specification is
also based on the assumption that households treat their holdings of the government

debt as wealth.

3 The Alternative Economy

The model was used to create the alternative economy in the following way. The
aim was to raise the average personal income tax rate in the model, denoted D1G,
to generate more tax revenue (and thus lower the deficit from its historical path)
while at the same time lowering the bill rate to keep real GDP roughly unchanged
from its historical path. An increase in D1G has a net negative effect on demand
because it lowers disposable income, which affects consumption and nonresidential
fixed investment, while the decrease in the bill rate has a net positive effect. As noted
above, for this work the interest rate reaction function was dropped from the model

so that the bill rate could be taken to be exogenous (and thus changed as a policy



variable). The beginning quarter for the changes was 1980:1, and the changes were
sustained through 1990:4.

The residuals from the estimation of the stochastic equations were first added
to the equations and taken as exogenous.2 This results in a perfect tracking solution
when the actual values of the exogenous variables are used. Then various paths of
D1G and the bill rate were tried. It turned out that a sustained increase in D1G of 1
percentage point and a sustained decrease in the bill rate of 2 percentage points over
the 1980:1-1990:4 period led to little change in real GDP from the base path and a
substantial decrease in the deficit (and thus the debt). The actual value of the bill
rate ranged between 5.3 and 15.1 percent during this period, and so the lowest value
of the bill rate was 3.3 percent for this simulation.3

The actual and predicted values of six variables from this simulation are pre-
sented in Table 1. The six variables are the federal government deficit, the federal
government debt, net financial assets of the household sector, interest payments of the
federal government, household saving, and real GDP. The deficit, interest payments,
and household saving variables are at quarterly rates in billions of current dollars,

and real GDP is at a quarterly rate in billions of 1987 dollars. The government debt

2Adding the estimated residuals to the equations before solving the model assumes that the
shocks that occurred in the actual economy also occur in the alternative economy. The two
economies have the same shocks, but different values of D1G and the bill rate.

3 Although at the time of this study data were available through 1993:2, the simulation period
used here was taken to end in 1990:4. By the end of 1992 the actual value of the bill rate was down
to 3.0 percent, and a 2 percentage point drop in the bill rate would have lowered it to 1.0 percent,
which is extremely low by historical standards. I am reluctant to push the model into values that
are too far outside the range used in the estimation, and this is the reason for stopping in 1990:4.



Comparison of the Actual and Alternative Economies

Table 1

Fed. Gov. Deficit Fed. Gov. Debt HH Net Fin. Assets

Quar.  Alt.  Act. Dif. Alt. Act. Dif. Alt. Act. Dif.

1980:1 39 9.3 -5.4 440.2 446.7 -6.5 23469 23127 342
1980:2 100 154 -55 4519 464.7 -12.8  2530.5 2496.2 343
1980:3 125 184 -59 471.0 489.9 -189 2673.1 2634.8 383
19804 103 169 -6.6 475.5 501.4 -26.0 27829 2743.0 39.9
1981:1 3.1 105 -1.5 490.7 524.4 -33.7 28027 2763.6 39.1
1981:2 44 125 -8.1 4913 533.5 422 2826.5 2789.7 36.8
1981:3 51 140 -89 497.7 549.3 -51.5 26975 2664.7 32.8
1981:4 12.1 216 95 514.0 575.2 -61.2 28266 2799.1 27.5
1982:1 147 248 -10.0 539.6 611.3 <716 27456  2724.6 20.9
1982:2 17.5 28.1 -10.6 552.8 635.4 -82.6 27643 2750.5 13.9
1982:3 257 36.8 -11.1 589.0 682.9 -939 2883.0 28772 57
1982:4 346 459 -113 620.2 7258 -105.7 3049.5 3052.6 -3.1
1983:1 331 448 -11.7 670.0 787.4 -117.5 32046 3217.1 -12.5
1983:2 300 422 -122 707.3 837.1 -129.8 33889 34il.3 -22.4
1983:3 34.0 469 -129 730.2 8733 -143.1 3411.8 34446 -32.8
1983:4 326 461 -13.6 743.1 900.1 -157.0 33435 3386.9 -43.3
1984:1 26.6 409 -143 783.8 9554 -171.6 33154 33709 -55.5
1984:2 235 384 -149 811.3 997.9 -186.6 3319.7 3386.6 -67.0
1984:3 253 409 -156 850.3 1052.8 -202.5 3440.0 3519.2 -79.2
1984:4 305 466 -16.2 869.9 10889 -2189 344211 35344 <924
1985:1 21.0 375 -165 898.4 11345 -236.1 36137 3719.4 -105.7
19852 345 516 -17.1 933.5 11872 -2538 37263 38455 -119.2
1985:3 28.1 455 -174 963.0 1234.2 -271.2 3656.0 3789.8 -133.8
1985:4 28.9 468 -179 1010.6 12999 -289.2 3913.0 4060.8 -147.7
1986:1 27.4 458 -185 ~1044.8 1353.1 -3083 41525 43151 -162.6
1986:2 37.0 56.0 -189 1087.8 14153 -327.6 42505 4428.7 -178.2
1986:3 357 549 -19.2 11246 1471.8 -347.2 41190 43124 -193.3
1986:4 248 444 -19.6 11445 1512.0 -367.5 4244.1 44542 -210.1
1987:1 274 474 -200 1167.0 15545 -387.5 46784 49032 -224.7
1987:2 12.1 325 -204 1179.4 15873 -407.9 47104 49506 -2402
1987:3 124 336 -21.2 11963 16257 -429.5 42450 4501.0 -256.0
1987:4 161 38.2 -22.1 12055 1657.1 -451.6 4231.3 4503.6 -272.2
1988:1 17.0 394 -224 1237.1 17113 -4742 43368 46256 -288.8
1988:2 10.5 33.6 -23.1 12553 17529 -497.5 44254 47314 -306.0
1988:3 6.1 299 -23.8 1278.2 1799.7 -521.5 44079 47310 -323.2
1988:4 93 338 -245 1293.6 1839.7 -546.1 4475.2 4816.0 -340.8
1989:1 21 275 254 13056 18772 -571.6 4581.5 49406 -359.1
1989:2 14 274 -260 13285 19265 -598.0 48749 5251.7 -376.8
1989:3 59 320 -26.1 1357.3 19812 -624.0 5020.1 54149 -394.8
1989:4 85 354 -26.8 1376.0 2027.1 -651.1 50448 54583 -413.6
1990:1 142 416 -27.5 13954 20744 -679.0 50455 5477.8 -4323
1990:2 9.8 380 -28.2 1401.8 2109.5 -707.8 51494 5601.7 -452.2
1990:3 7.1 362 -29.1 1405.0 21419 -737.0 48223 5294.8 -4725
1990:4 189 478 -288 14143 21805 -766.2 51258 56174 -491.5




Table 1 (continued)

Fed. Gov. Int. Pay. Household Saving Real GDP
Quar. Alt.  Act. Dif. Alt.  Act. Dif, Alt. Act. Dif.
1980:1 115 125 -1.0 186 237 5.1 940.2 9424 22
1980:2 121 133 -13 292 345 .53 9175 9206 -3.0
1980:3 116 13.1 -15 267 328 61 919.0 9214 -24
1980:4 120 138 -18 270 340 -7.0 9382 9393 -1.1
1981:1 144 167 23 231 310 79 9567 9564 3
1981:2 146 17.2 26 252 338 .86 9535 9520 1.5
1981:3 152 183 -3 322 415 93 9625 9600 25
1981:4 159 195 -3.6 381 480 99 9506 9475 32
1982:1 16.1 201 40 381 484 -103 9374 9338 35
1982:2 163 209 45 433 541 -108 9410 9375 3.6
1982:3 168 21.8 5.0 413 524 -11.1 933.0 9296 34
1982:4 164 217 -53 377 491 -113 0 9319 9288 3.1
1983:1 161 218 -57 372 486 -114 9414 9386 2.8
1983:2 162 224 62 265 383 -11.8 9645 9620 2.5
1983:3  17.0 238 -6.8 245 366 -122 9792 977.0 22
1983:4 174 248 -74 233 359 -126  996.1 9942 1.9
1984:1 183 263 -80 279 407 -129 10202 10186 1.6
1984:2 184 269 -85 281 414 -132 10363 10349 14
1984:3 200 294 94 317 455 -13.8 1044.2 1043.2 9
1984:4 206 30.6 -10.0 268 409 -141 10484 1048.0 4
1985:1 206 311 -105 164 303 -14.0 10569 10569 0
1985:2 209 319 -11.0 352 496 -144 1062.9 1063.2 -2
19853 204 317 -113 134 278 -144 10759 10763 -4
19854 205 323 -11.8 196 343 -146 10823 10828 -4
1986:1 204 327 -123 216 363 -147 10962 1096.7 -5
1986:2 203  33.0 -127 264 415 -150 10948 10952 -4
1986:3 19.6 325 -129 11.3 263 -150 11031 11034 -3
1986:4 194 328 -133 120 27.2 -152 11061 11063 -2
1987:1 193 330 -13.7 150 302 -152 11154 11155 .0
1987:2 19.2 334 -142 -56 9.7 -153 11297 11294 3
1987:3 195 344 -148 22 136 -158 11393 11388 5
1987:4 202 358 -156 101 263 -163 11563 11557 .6
1988:1 19.2 349 -15.7 9.8 26,0 -16.3 11645 11638 .6
1988:2 19.8 363 -16.4 9.0 258 -167 1176.8 1176.2 .6
1988:3 200 370 -17.0 9.8 27.0 -17.2 1184.1 11836 5
1988:4 202 37.8 -17.6 108 283 -17.5 11953 11949 4
1989:1 21.3 40.0 -186 11.1 293 -18.1 12044 1204.4 .0
1989:2 220 415 -194 42 225 -183 12094 12098 -3
1989:3 214 411 -19.7 79 263 -184 12091 12098 -6
1989:4 21.8 422 -204 140 327 -18.7 12133 12142 -9
1990:1 219 429 -21.0 136 326 -19.0 12235 12246 -1l
1990:2 224 442 -21.8 179 375 -195 12280 12293 -1.2
1990:3 230 458 -227 174 37.2 -198 12252 12266 -1.5
1990:4 212 436 -224 284 478 -194 12153 12168 -1.5

Units are billions of 1987 dollars for real GDP and billions of current dollars for

the others. The flow variables are at quarterly rates.
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and household asset variables are stock variables in billions of current dollars.*

Table 1 shows that by the end of the simulation period the federal debt was $766.2
billion less than the actual (historical) value. The federal deficit was $28.8 billion
less at a quarterly rate, which at an annual rate is $115.2 billion. The level of federal
interest payments was $22.4 billion less. Household saving was $19.4 billion less,
which was caused in part by the lower interest rates. The level of net financial assets
of the household sector was.$491.5 billion less by the end of the simulation period,
which was due to the lower past levels of household saving. Therefore, as expected,
raising the personal tax rate and lowering the bill rate led to less government dissaving
and less household saving. Note that the real GDP path is similar to the actual path,
which was the aim of the simulation.

Although not shown in Table 1, nonresidential fixed investment is higher in the

It is not the case in Table 1 that household saving (say SH) equals the change in household
net financial assets (say AAH). There are three reasons why this is not the case. First. and most
important, AH includes the value of stocks held by households, and so capital gains and losses on
stocks (CG) can change A H without any change in SH. Second, AH does not include the demand
deposit and currency holdings of the household sector (M H), and so nonzero values of SH can
result in changes in M H as well as AH. Third, data on AH and M H are FFA data, whereas the
data on SH are NIPA data, and there is a discrepancy (DI SH) between the two sets of data. The
identity for these variables is

AAH =SH+CG—- AMH — DISH.

Similarly, it is not the case in Table 1 that the federal government deficit (say DG) equals the
change in the federal government debt (say ALG). The identity that includes DG and ALG is

ALG=DG+ AMG - ACUR—~A(BR—-BO)+AQ - MRS —SUR+INS+ DISG

where MG is the level of demand deposits of the federal government, CUR is the amount of
currency held outside banks, (BR — B 0) is the level of nonborrowed reserves, Q is the amount
of gold and foreign exchange holdings of the federal government, M RS is the amount of mineral
rights sales, SU R is the current surplus of federally sponsored credit agencies and mortgage pools
and of the monetary authority, /NS is the amount of insurance credits to households from the
federal government, and DI SG is the discrepancy term. The data on DG are NIPA data, and the
data on the other variables are FFA data. The figures cited at the beginning of this paper on the
debt as a percentage of GDP are figures for LG divided by nominal GDP at an annual rate.

11



alternative economy than the actual economy. Nonresidential fixed investment de-
pends positively on output and negatively on interest rates in the model. Output is
roughly the same in both economies, but interest rates are lower in the alternative
economy, and so investment is higher in the alternative economy. In 1990:4 nonres-
idential fixed investment was 1.8 percent higher in the alternative economy than the
actual economy. More investment means a larger capital stock, and by 1990:4 the
capital stock was 3.0 percent higher in the alternative economy. Thus, as expected,
lower interest rates with output held constant led to more private investment.

To conclude, the results in Table 1 are interesting in their own right in that they
show that a 1 percentage point increase inthe average personal income tax rate anda 2
percentage point decrease in the bill rate beginning in 1980:1 would have remarkably
changed the debt structure of the U.S. economy by the end of the 1980s while having

only trivial effects on real GDP.

4 The Monetary-Policy Experiment

Given the alternative economy, the next step is to run a monetary-policy experiment
for the two economies and compare the results. The monetary-policy experiment is
a sustained decrease in the bill rate of 1 percentage point beginning in 1987.1. The
experiment runs through 1990:4, for a total of 16 quarters.> For these experiments
the residuals were added to the stochastic equations and taken to be exogenous.
This means that when the model is solved using the actual values of the exogenous
variables, a perfect tracking solution results. The actual values are thus the “base”

values. For the alternative economy the *“actual” values of the bill rate and D1G

5The smallest value of the bill rate for these experiments was 2.5 percent in 1987:1 for the
alternative economy.
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are the values relevant for this economy, and the perfect tracking solution is the
solution that reproduces the data for this economy. The residuals are the same for
both economies. For each experiment the bill rate was lowered by 1 percentage point
in each of the 16 quarters and the model solved. The difference between the solution
value from this simulation and the actual value for each endogenous variable and
each quarter is an estimate of the effect of the bill rate change on the variable. A
comparison of the results for the two economies is presented in Table 2 for selected
variables. The sum of the changes across the 16 quarters is presented for some of
the variables, which is a useful summary statistic.

The results in Table 2 show that government interest payments fell more in the
actual than in the alternative economy—$51.9 billion versus $34.9 billion over the 16
quarters. This resulted in a larger fall in disposable income in the actual economy—
$19.4 billion versus $3.6 billion. The (negative) effect from the fall in income is
thus larger in the actual economy, which resulted in less household demand and
thus smaller real GDP increases. The increase in real GDP over the 16 quarters is
$60.1 billion in the actual economy versus $68.1 billion in the alternative economy, a
difference of 13.3 percent. Itis also the case, however, that the difference between the
real GDP increases in Table 2 grows larger as the number of quarters ahead increases.
By the 16th quarter the change in real GDP from the base value is .35 percent in the
alternative economy compared to .27 percent in the actual economy, a difference of
29.6 percent. Note finally from Table 2 that the government deficit decreases more
in the actual economy than in the alternative economy. This is primarily due to the

larger drop in government interest payments in the actual economy.



Table 2

Estimated Multipliers in the Actual and Alternative
Economies for a Decrease in the Bill Rate of

One Percentage Point

Number of Quarters Ahead

1 2 3 4 8 12 16  Sum
Real GDP
RSy Act. -01 05 15 25 47 38 27 601
Alt. -00 06 .17 27 51 44 35 681
Nonfarm Price Deflator
RSy Act. 00 00 .00 .02 .16 30 .33 -
At. 00 00 01 02 .18 .35 .38 -
Federal Government Interest Payments

RS} Act -14 -16 -17 -19 -29 42 -56 -519
Alt. -1.1 -1.1 -12 -13 -20 -28 -36 -349

Disposable Personal Income
RS{ Act -20 -19 -18 -14 -3 -9 -23 -194
Alt. -17 -16 -14 -10 5 S -4 36

Federal Government Deficit
RS} Act -14 -16 -21 -26 -44 -56 -65 -689
Alt. -1.1 -13 -18 -22 -38 -47 -51 -574

Act. = Actual economy.
Alt. = Alternative economy.
Sum = Sum of the effects across the 16 quarters.

Values are percentage changes (in percentage points) from the base values
for real GDP and the nonfarm price deflator and absolute changes (in
billions of current dollars at a quarterly rate) from the base values for the

others.

5 Two Other Alternative Economies

To examine the robustness of the results to the use of different fiscal-policy tools to
generate the alternative economy, two other alternative economies were generated.
For the first the level of transfer payments from the federal government to households
was cut, and for the second the level of government purchases of goods was cut.
These cuts replaced the income tax increase. The bill rate change in both cases was

as above, namely a decrease of 2 percentage points in the bill rate from its base value
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each quarter.

For the first of the two other alternative economies, the level of transfer payments
was decreased each quarter from its base value by 1 percent of the historical value of
taxable income. This decrease is comparable in size to the 1 percentage pointincrease
in the average personal income tax rate above. The quarterly decreases ranged from
$4.8 to $11.6 billion at quarterly rates. Changing the level of transfer payments in
the model has very similar effects to changing the personal income tax rate, and the
results using transfer-payment decreases were quite similar to those using tax-rate
increases. Real GDP in the alternative economy was little changed from that in the
actual economy; the government debt was much less; and the level of net financial
assets of the household sector was much less. The results for the monetary-policy
experiment were very similar to those in Table 2 for the alternative economy. The sum
of the real GDP increases across the 16 quarters was $68.5 billion, which compares
to $68.1 billion in Table 2, and the change in the 16th quarter was .35, which is
the same as in Table 2. The same conclusions clearly hold when transfer-payment
decreases replace tax-rate increases.

For the second of the two other alternative economies, the level of government
purchases of goods was decreased each quarter by exactly the amount needed to
keep real GDP unchanged from its base value. Changing government purchases
of goods has more of an impact on GDP in the model than does changing transfer
payments or changing personal tax rates. Therefore, the decrease in expenditures
on goods needed to keep real GDP unchanged in light of the bill rate decrease was
less than the decrease in transfer payments needed or the increase in personal taxes

needed. The federal government deficit thus decreased less in this case, and so the
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government debt decreased less. In 1990:4 the government debt was $593.3 billion
lower than in the actual economy, which compares to $766.2 billion in Table 1. The
level of household net financial assets was $426.6 billion lower than in the actual
economy in 1990:4, which compares to $491.5 billion in Table 1.

The results for the monetary-policy experiment in this second case were similar
to those in Table 2 for the alternative economy. The sum of the real GDP increases
across the 16 quarters was $67.2 billion. This is 11.8 percent more than in the
actual economy, which compares to 13.3 percent more in Table 2. The change in the
16th quarter was .33. This is 22.2 percent more than in the actual economy, which
compares to 29.6 percent more in Table 2. These slightly smaller percentages are as
expected, since the alternative economy in the current case has a larger government
debt (and a smaller level of household net financial assets) than does the alternative
economy used for the results in Table 2. The differences are, however, fairly modest,

and the same basic conclusion holds here as holds in the other two cases.

6 Conclusion

The results in Table 1 show that the financial asset and liability structure of the
U.S. economy would have been considerably different by 1990 had the average
personal income tax rate been 1 percentage point higher and the bill rate 2 percentage
points lower beginning in 1980. The government would have dissaved less and the
household sector would have saved less, resulting in a substantially lower government
debt by 1990 and a substantially smaller level of net financial assets of the household
sector.

The results in Table 2 show that the effectiveness of monetary policy in changing
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real GDP is between about 13 and 30 percent less, depending on the measure used, in
the actual economy than it would be if the economy were instead the alternative econ-
omy in Table 1. A similar conclusionis reached in Section 5 for two other alternative
economies, one generated by cutting transfer payments instead of increasing taxes
and one generated by cutting government purchases of goods instead of increasing

taxes.
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