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I. Introductiecn

Although macroeconometric models are widely used to analyze the
effects of alternative govermment actions on the economy, estimates of
the uncertainty of these effects are rarely, if ever, presented.1 In this
paper estimates of the uncertainty ot the effects of eight policy actions
are presented for my model [2]. The estimates are computed by means of
stochastic simulation, The general procedure that was followed to obtain
the estimates is discussed in Section II, and the particular policy experi-
ments that were performed are described in Section III. The results are
presented and discussed in Section IV. Section V contains a brief summary
and conclusion.

Policy effects in a model are subject to two main sources of uncer-
tainty, the coefficient estimates and the possible misspecification of

the model, and it is important to note at the outset that only the first

*The research described in this paper was financed by grant S0C77-03274
from the National Science Foundation.

1 am unaware of any previous study in which estimates similar to those
presented in this paper have been obtained. The closest study in this
respect is probably that of Haitovsky and Wallace [8], where estimates
of the total forecasting uncertainty of the FRB-MIT and Michigan models
are obtained for different policy rules.,



source is accounted for here. 1In a previous study [6] 1 have proposed

a method for estimating the total [orecasting uncertainty of a model that
does account for the possible misspecification of the model, but there
appears to be no way to carry over the idea behind this method to the pre-
sent case.z The estimates presented in this paper are thus lower bounds
of the true uncertainty of policy effects in the model. Even given this
limitation, however, the following results should provide some indication

of the likely uncertainty of policy effects in econometric models.

11I. The General Procedure

The procedure can be applied to a model that is nonlinear in both
variables and coefficients. Let G denote the total number of equations
in the model, M the number of stochastic equations, and N the total
number of predetermined (both exogenous and lagged endogenous) variables.
Assume (for cxpositlonal convenience only) that the model is quarterly,

L El : .
and let the i equation of the model for quarter t be written:

2The method proposed in [6] accounts for the four main sources of uncer-
tainty of a forecast: (1) the error terms, {2) the coefficient estimates,
(3) the exogenous-variable forecasts, and (4) the possible misspecifica-
tion of the model. Estimating the uncertainty from the fourth source is
based on a comparison of estimated variances computed by means of stochas-
tic simulation with estimated variances computed from outside-sample fore-
cast errors. With respect to the present case, it is important to note
that uncertainty from the error terms and the exogenous-variable forecasts
does not, with one minor exception, contribute to the uncertainty of policy
effects. When running two simulations, one before and one after the policy
change, any mistakes in forecasting the values of the error terms and the

exopenous variables will affect the two simulations in the same way and

thus he Meancelled out" in the computation of the effects of the policy
change. The minor exception to this coencerns nonlinear models, where policy
chifccts are o function of the size of Lhe error terms and the exogenous
varinbles.  lFor these models the mistakes will not exactly cancel out,

but quamtitatively this is not likely to be an important issue. 1t has

beew ignored for purposces of the computationsin this study.
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mined variables, Bi is the vector of unknown coefficients in equation
i, and e is the error term corresponding to equation i . For iden-
tities, e is zero for all t . Also, let B denote the vector of
all the unknown coefficients in the model.

Assume that one is interested in the period t =1, ..., T . Given
a vector of coefficient estimates (say, R ), given values of the exogenous
variables for the period, and given some assumption about the error terms
for the period, one can solve numerically for the values of the endogenous
variables (provided a solution exists). If generated values of the lagged
endogenous variables are used for the solution, which will be the case
considered here, then this is a dynamic simulation of the model. Let

~

¥

it denote the predicted value of Vit from this simulation. Consider

now a second dynamic simulation in which everything is the same as before
except that the values of one exogenous variable have been changed. Let
L

Vit denote the predicted value of Yip from this simulation. Then

£ ~ . . T
dit = Vi T Vi 1s the estimated effect of the change in the exogenous
ariable on Do
v Vit

Uncertainty regarding dit arises from the fact that only an esti-

mate of {1 is available and from the fact that the model may be misspeci-

[fed. The concern of this paper is cstimating the uncertainty from the
flrst source. This can be done by means of stochastic simulation as fol-
lows. Let Vo denote the estimated variance-covariance matrix of B )

. * . . . .
ard let B denote the particular value of B mused in a given stochastic-

simulation trial. 1If, say, £ 1is assumed to be normally distributed,



then values of 8* can be drawn from a multivariate normal distribution

with mean R and variance-covariance matrix V . For each trial (i.e.,

* . 2
for each draw of B” ), one can compute Yie o Yip o and thus dit .
Let dii) denote the value of dit computed on the jth trial. Given,
say, N trials, one can compute the mean (Eit) and variance (Bit)
of dit :
N
q =1 (1)
(2) die = N.z At s
j=1
N 2
2 1 Gy _%
(3 0it_NjZl(dit dig) -

~2

e is then an estimate of the uncertainty of the effect of the change

in the exogenous variable on Yie
With respect to the stochastic simulation, note that the same values
of the error terms and the exogenous variables are used for all the trials.
As noted in footnote 2, uncertainty from the error terms and the exogenous-
variable forecasts does not, with one minor exception, contribute to the

uncertainty of policy effects, and the above simulation procedure is con-

sistent with this fact. Note also that for each trial both §it and

~

Y, are computed, which meang that there are two dynamic simulations of

the model per trial. TVinally, note Uthat more than one exogenous variable

canr be changed for the policy experiment. All that is required in com-
. ~2 . , . .

putfog o, s that whatever changes in the exogenous variables are made

between the first and second dynamic simulations, they be the same from

trinl to trial.
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III. The Model and the Policy Experiments

My model has been updated since [2] was published, and the version
that has been used in this study is presented in [7]. This version con-
sists of 97 equations, 29 of which are stochastic, and has 182 unknown
coefficients to estimate (including 12 serial correlation coefficients).
The equations were estimated for the 19541-19781I1 period (98 observations)
by two-stage least squares, with account taken, when necessary, of first
order serial correlation of the error terms. The technique that was used
for this purpose is described in [1], and the variables that were used as
regressors in the first stage regressions for each equation are listed
in {7]. This technique yields an estimate of the first-order serial cor-
relation coefficient for each equation in addition to the estimates of
the structural coefficients.

By treating the serial correlation coefficient as a structural coef-
ficient, it is possible te transform an equation with a serially correlated
error inteo an equation without one. This introduces nonlinear restrictions
on the coefficients, but otherwise the equation is like any other equation
with a non-serially correlated error.3 Therefore, even though some of the
equations of the model have been estimated under the assumption of first
order serial correlation, the model should be thought of as one with non-
linear coefficient restrictions and no serially correlated errors. All
references to the variance-covariance matrices of the coefficient estimates
in the following discussion, for example, are for the coefficient estimates

inctusive ol the estimates of the scerial correlation coefficients.

} . . . . R . P
Sev, Tor example, the discussion in Chapter 3 in [2].
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On November 7, 1978, 1 made a forecast with the model for the 1978IV-

19821V peric:ucl.['L This was an ex ante forecast, and so guessed values of

the exogenous variables were used. This forecast was used as the basis

for the present policy experiments. FEight experiments were performed.

Each experiment corresponded to changing the values of one fiscal-policy
variable from the values used for the base forecast. The changes that

were made are presented in Table 1. The cight fiscal-policy variables
include two expenditure variables ( XG and JOBGC ) and six tax vari-

ables ( d d d d._

I q 4 5 6 ° and YG ).
The amounts indicated in Table 1 by which each policy variable was
changed require some explanation. The variables were changed so as to
make the eight experiments roughly comparable. This need not have been
done, since the uncertainty estimates are for one experiment at a time,
but it seemed useful to provide along with the uncertainty estimates some
indication of the different policy effects in the model. Note first in
‘table 1 that XG was changed by 2.5 billion dollars (10.0 billion dollars
at an annual rate). XG 1is in units of 1972 dollars, and so the nominal
increase in government expenditures on goods each quarter is PG-XG ,
where PG is the price deflator for government expenditures on goods.
Given the experiment for XG , the other experiments were designed to
roughly match ic. Consider, for cxample, the change in YG , transfer
payments, for the [ifth experiment. Y( 1is in nominal terms, and so the

equivalent change in Y6 to the 2.5 for XG is 2.5-PG . PG is, however,

an endogenous variable in the model, and so it is affected by policy changes.

y —
"I actual forccast that I made at the time ended in 19811V, but for pur-
poses of this paper 1 have extended it through 19821V.



Variable
No. Changed

1 xG

Variables (

TABLY 1. The Fipght Policy Lxpeviment:s

Amount Changed Each Quarter

2.5

2.5-PGt/(WGCtHPGCt)

-2.5-PGt/YHt

~2.5-PGt/WAGEt

2.5-PGt

—2.5-PGt/mt

—Z.S-PGtIWAhEt

—2.5-PGt/(CONt-F2.)PGt)

Simulation period is 1978IV-19821IV.

The values used for the endogenous variables in the above ex-
pressions were the predicted values from the base forecast.

t

2 .JOBGCt
3 d3t
4 d6t
5 YGt
6 dlt
7 d5t
8 e
Notes: 1.
2.
3.

All flow variables are at quarterly rates.

+ denotes exegenous variable):

CON

.1,.

dy

.i.
+d3t

Jar

,d5

dﬁ

t

t

t

L

JOBCC
I

PG

[

WAGE
t

"XG

t

YG
t

YllL

I
!l

personal consumption expenditures on durables, nondur-
ables, and services in billions of current dollars.
( =PCDtCDt+PCNtCNt+PCStCSt in [2].)

profit tax rate.

personal income tax rate.

indirect business tax rate.

employer social scecurity tax rate.

cmployee social sccurity tax rate.

number of povernment civilian johs in thousands.
price deflator for povernment expeaditures on goods.

wage bill of the firm sector in billions of current
dollars. (=:WFFt(HPFNt-I-1.5'HPFOt)JOBFt in [2}.)

government expenditures on goods in billions of 1972
dollars.

transfer payments from the government to househelds,
not counting unemployment insurance benefits, in bil-
lions of current dollars.

taxable income of houscholds in billions of current
dollars.

before—tax profits in billions of current dollars.



What was done in this case was to take for the values of PG the predicted
values from the base forecast. These changes in YG then remained the
same from trial to trial, even though the predicted values of PG wvaried
from trial to trial (and from the predicted values for the base forecast).
A similar procedure was followed for the other policy variables. JOBGC

was changed to correspond roughly to a nominal change in government expen-
ditures on labor of 2.5-PG each quarter. Each tax rate was changed to
correspond roughly to a nominal change in taxes from the particular tax
source of 2.5-PG each quarter.

In the version of the model used for these experiments, monetary
policy is endogenous. An equation explaining the behavior of the Federal
Reserve is included in the model. This equation, which is explained in
[3], is an equation in which the Fed '"leans against the wind." As the
economy expands or as inflation increases, the Fed is estimated to cause
the bill rate to rise.

The exact procedure that was followed for the stochastic simulations
is as follows. Tor anh of the 29 stochastic equations, an estimate of
the variance—covariance matrix (ﬁi) of the 28LS coefficient estimates

*

(@j) is available. Let Bi denote the vector of coefficient values for
equation 1 used in a given trial. For each equation, values of B;
werc drawn from a multivarjate normal distribution with mean Bi and

~

. . , 5 .. .
variance—covariance matrix Vi . There are 182 unknown coefficients in

D, . K .
e draws Ter the bi veetors wore performed as follows. First, for
cach Vj . i matrix Pi was computed such that PiPE = Vi . This was

done using the LUDECP subroutine in the IMSL library. Then for each 1 ,
vy values of a standard normal random variable with mean O and variance

1 were drawn, where n, is the number of coefficients in equation 1 . (cont.)



all, and so cach trial corresponds to drawing 182 numbers. Lt is impor-
tant to note that this procedure does not take into account the correla-
tion between the coefficient estimates in one equation and those in another.
In other words, the V matrix in Section II is taken for the present
application to be block diagonal. Ideally, one would like to have full
information estimates of the model and use the estimated variance-covariance
matrix of these estimates for the stochastic simulation, but these estimates
arc not available,

The number of trials for the experiments was 250. The same 250
draws were used for each of the eight experiments, which meant that for
any given trial the first simulation for each experiment was the same.
A total of only nine simulations was thus required per trial for the eight
experiments. Each simulation (of 17 quarters) takes about 1.8 seconds of
computer time on the IBM 370-158 at Yale, and so the total time for the
250 x 9 simulations was about 68 minutes.

It should finally bhe noted that although the simulation period used
here is outside of the cestimation perioed, this need not be the case. There
is nothing inherent in the procedurc discussed in Section II that precludes

wilhin—sample cxperiments,

Titis was done using the function RNOR, which is part of the SUPER DUPER

random number generator package at Yale. Let ug denote the n, x 1

vector of these draws. Then 8; was computed as éi + Piui . Since

Eu.,u! = T, then E(B#-—é.)(ﬁ#-—é.)' = EP.u,u'P! = V. , which is as de-
ii i i i i ii7itd i

sired for the distribution of B? .

One other point about these calculations should be noted. There

is v the model a restriction imposed on the coefficients of the wage-rate
equation, and so the number of Frecly estimated coefficients is one less
than the actual number of coefficients in this equation. This restriction,
however, clearly has some uncertainty attached to it, and this uncertainty
wits accounted For in this study by using for Gi the estimated variance-

covariance matrix of the unrestricted cstimates.
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IV. The Results
Results for six scelected variables are presented In Table 2. Results
for all eight experiments are presented for real GNP and the ONP deflator,
and results for the first experiment only are presented for the unemploy-
ment rate, the bill rate, the money supply, and the wage rate. The a rows
contain for each quarter the average (over the 250 trials) of the differ-
ence between the predicted values of the variable from the two simulations
(i.e., the .ﬁit values) and the b rows contain for each quarter the square
root of the estimated variance of the difference (i.e., the éit values).6
The genceral properties of the model are discussed elsewhere,7 and
o no attempt will be made here to provide a complete explanation of the
a-row values in Table 2. A few of the main differcences in these values
across experiments will, however, be noted. One of the important features
of the model that should be kept in mind in the following discussion is
its "microeconomic'" basis. Included as explanatory variables in the con-~
sumption and labor supply equations, for example, are variables that one
expects from microeconomic theory to affect the consumption and labor de-

cisions of a utility maximizing household: the wage rate, the price level,

interest rates, tax rates, nonlabor income, and the initial value of wealth.

€ .

*For the GNP deflator and the wage rate the a-and b-row values in Table

2 are ecxpressed as a percentage of the level of the variable. To be more
precise, let yit denote the mecan of yit {(over the 250 trials). The

numbers in the a rows are then lOO(Jitfyit) , and the numbers in the

b rows arc lOO(oit/yit) .

7For the original discussion of the model's properties, see Chapter 9 in
[2]. For more recent discussion, see [3], [4], and [5]. Finally, see
Section VI in [7] for a discussion of the addition of the profit tax rate
and the employer social security tax rate to the main price equation of
the medel.
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The Results of the Stochastic Simulations
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Policy
Variable

Changed

XG

JOBGC

[}

TABLE 2 (continued)

GNP Deflator {(percent of the level of the deflator in percentage points)

1978
Iv

. 069
.010

.197
.039

. 000
.000

. 000
-000

.000
.000

.000
. 000

- 000
. 000

-.679

. 004

I

.130
.019

.359
074

.017
.010

.024
014

.004
.003

.051
.027

.041
.021

.673
. 005

1979
It

.185
.032

LAT7
.107

013 -,
.010

020 -,
.014

.013
.005

144 -,
077

116 -,
.062

.665 -,
.008

IIT

.235
. 046

. 566
.135

008
.017

016
.024

.025
.010

274
.148

222
.118

656
.012

i

H

v

.276
.059

.637
.160

.002
.026

.012
.036

.038
.015

.436
. 235

.353
.189

.645
.015

.311
.072

.682
.182

. 005
L0335

.007
.049

.054
.021

.624
.336

.505
.270

.634
.018

ggarter

1980
IT I11
.338 .358
.083 .093
712 .731
.200 .215
.012 .019
. 043 .051
.000 . 000
.061 .071
.071 .089
.029 .037
.782 -.915
423 497
.633 -.740
.339 .398
.623 -.613
.021 .023

Iv

.372
.102

. 745
.227

. 026
.057

.001
.080

.107
.046

.024
.559

.827
446

.602
.026

. 381
.109

L745
.236

.034
.063

.014
.089

.126
.055

114
.612

.897
.486

.591
.028

1981

II

.388
.116

.741
. 243

.042
. 069

.020
.096

144
.065

.188
.656

. 952
.519

. 581
.030

I1I

.391
.121

.733
.249

.050
.074

.026
.103

.163
.075

. 248
.694

. 996
.546

.570
.033

v I

.392 .391
.126 .130
.729 -717
. 254 .258
-059 . 069
.079 .084
.032 . 040
.199 .115
.181 .199
.084 . 094
.297 -1.337
L1727 .754
.029 ~1.054
.568 .585
.558 -.546
.036 .040

1982

IT

.390
.134

. 705
.263

.079
.089

.048
.120

.218
.103

.369
.779

.072
.599

.534
. 044

I1I

.389
.138

.694
.268

.090
.095

.057
.126

.236
.113

.396
.800

. 084
.610

.522
.048

¢l

iv

. 387
.141

.689
.273

.101
101

. 067
.132

.253
.123

.418
.819

.091
.619

.509
.053



TABLE 2 (continued)

Policy Quarter
Variable 1978 1979 1980 1981 1982
Changed v I i1 I1I v I II ITI v I II II1 IV I II III v

Unemployment Rate (percentage points)

XG a -.180 -.368 -.455 -.477 -.468 -.437 -.398 -.356 -.317 -.281 -.251 -.226 -.206 ~-.191 ~-.179 -.171 ~-.1l6:
b 042 .056 . 065 .069 .071 .072 .074 .075 077 . 080 .082 .084 . 086 .088 .089 .091 . 09:

Bill Rate (percentage points)

XG a .175 .302 375 424 .451 <460 .457 447 432 414 .396 .378 .360 .344 .329 .314 .301]
b 072 .084 .089 .094 .098 .102 .107 .111 .115 .119 .121 .123 .125 .125 .126 .126 .12¢

Money Supply {(billions of current dollars at an annual rate)

XG a 0.57 1.30 2.09 2.86 3.55 4.16 4.69 5.14 5.53 5.88 6.19 6.47 6.74 7.01 7.28 7.55 7.8:
b 0.3%9 0.93 1.51 2.07 2,58  3.02 3.41 3.75 4.04 4.31 4.55 4.78 5.00 5.22 5.43 5.65 5.8¢

Wage Rate (percent of the level of the wage rate in percentage points)

XG .018 .057 .100 .141 .178 .208 .233 .252 .265 .275 .281 .284 .286 -286 . 285 .284 . 282

b . 009 .024 .042 .059 075 .089 .101 112 .120 .127 .132 .137 .140 .143 .146 .149 152

[+

Note: XG was changed each quarter from its value for the base forecast by 10 billion dollars at an annual rate. The changes
in the other policy variableswere made to be roughly comparable to this. See the discussion of Table 1.

tT
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It should also be noted that although reference is sometimes made below
to a change in one endogenous variable "leading' to a change in another
endogenous variable, this discussion is loose. The model is simultaneous,
and so in fact everything affects everything else.

Some of the important differences across the a-row values are the
following. First, the two expenditure changes ( XG and JOBGC ) result
in much faster initial responses than do the tax changes. This is a common
property of macroeconometric models and requires no further discussion here.
The JOBGC experiment is more inflationary than is the XG experiment,
primarily because it led to a larger initial decrease in the unemployment
rate (not shown in Table 2). The higher inflation rate in the JOBGC ex-
periment led the Fed to raise the bill rate more than it did in the XG
experiment (also not shown in Table 2), which led to a less expansionary
economy in the JOBGC experiment after the first quarter. The decreases
in the profit tax rate (dl) and the employer social security tax rate

{d led to less inflation than otherwise, and this is one of the reasons

5)
for the increase in real output in these two experiments. (Prices have,

other things being equal, a negative effect on demand in the model.) The

decrease in the indirect business tax rate (d also led to a lower GNP

4)

deflator than otherwise, in this case primarily because indirect business

tax rates are included in the GNIP deflater. With respect to the d versus

1
d, expeciments, oone of the reasons the dI cxperiment is more expansion-
5 .
ary is that cmployer social sccurity taxes are deductible from profits.

The Jdecrease in dB by the amount indicated in Table 1 thus led to a smaller
reduction in overall taxes paid by Tirms than did the decrease in d1 .

It is inreresting to nole that the decreases in the personal income

tax rate (dg) and the employee social security tax rate (d6) led to an



initial decrease in the rate of inflation. A decrease in cither ol these

two rates has, other things being equal, a positive effect on the labor force
(one of the "microeconomic" features of the model) and thus a positive ef-
fect on the unemployment rate. An increase in the unemployment rate in turn
has a negative effect on the rate of inflation. This indirect negative
effect of d3 and d6 on the rate of inflation was large enough to lead

to lower initial rates of inflation in the two experiments. This effect

is exactly reversed for the increase in transfer payments (YG) , which

has, other things being equal, a negative effect on the labor force.

Consider now the uncertainty estimates in the b rows. In particular,
consider first the values for real GNP for the last quarter of the period.
The least uncertain of the cases is the d4 experiment, with an estimated
standard error of 1.1 billion dollars. This is followed by the XG experi-
ment (1.8 billion dollars) and then by the d3 and YG experiments (2.1
billion dollars each). The most uncertain are the dl and d5 experiments
(5.2 and 4.0 billion dollars, respectively). This general pattern also
holds for the GNP deflator, although for this variable the standard error
for the last quarter for the XG experiment of 0.141 percentage points

is slightly larger than the standard errors for the d and YG

3> 9
experiments (0.101, 0.132, and 0.123 percentage points, respectively).

For the most part the standard errors increase as the horizon lenghtens.
The primary exception to this is in the XG experiment for real GNP, where
the two- and three-quarter-ahead standard errors are less than the one-
quarter-ahead error. The reason for this is hard to explain and not very

interesting, but T am sure T will be asked. The reason is explained in

th - following footnote.8
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The standard crrors [or the money supply and the wage rate (presented
for the XG experiment only) are generally larger as a percentage of the
a-row values than are the standard errors for the other variables. As
reported elsewhere ([3] and [6]), the demand for money equations and the
wage rate equation are on a number of statistical criteria some of the
weakest equations of the model, and this reflects itself in the present
case in fairly large b-row values for the money supply and the wage rate.
The standard errors for the bill rate, on the other hand, which primarily
reflect the statistical quality of the Fed behavioral equation, are fairly
small. They are between about one-third and one-fourth of the correspond-
ing a-row values.

The standard errors in Table 2 are in general smaller than I would
have expected before I began stochastic simulation of the model, although
others may obviously have different priors than I had. The results in this
paper are consistent with the results in [6], where estimates of the total

forecasting uncertainty of the model are presented. For these estimates

8 . . e .

First, the XG experiment results in a large initial change in sales of
goods, something which is not true of any of the other experiments. Second,
the production equation in the model is in log form and has a serially cor-

related error.  The tog of sales is one of the explanatory variables in

this equation. Therefore, the change in production in the first quarter

is proportional, amonp other things, to the change in sales in the first
o |

quarter times e ©, where 5 is the estimate of the serial correlation

cocfficient and U 1 is the cstimated error term from the previous quarter.

The change in production in the second quarter is proporticnal to the change
FA‘2ﬁ~-l ~

in sales in the sccond quarter times e . Since p 1is less than one,

ﬁ_] contributes less te the two-quarter-ahead forecast than it does to the

one-quarter—-ahead forecast. The uncertainty of 5 thus contributes more
to the uncertainty of the one-quarter—-ahead forecast than it does to the
others, and this effect is large enough in the X6  experiment (because of
thie multiplicative nature of the error term and the change in sales) to
lead to an overall standard corror [or real GNP that is larger in the first
quarter than it is in the second and third quarters.
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the contribution of the uncertainty of the coefficient estimates to the
total uncertainty is in general relatively small. To the extent that most
of the forecasting uncertainty comes from the error terms and the exogenous-
variable forecasts, this is encouraging for policy analysis,
since the uncertainty from these two sources does not contribute to the
uncertainty of policy effects. The situation is, of coursequite different
if much of the forecasting uncertainty comes from the misspecification of

the model.

IV. Summary and Conclusion

A procedure for estimating the uncertainty of policy effects in an
econometric model has been proposed and implemented in this study. The
procedure, which is a relatively stralghtforward exercise in stochastic
simulation, accounts for the uncertainty from the coefficient estimates but
not from the possible misspecification of the model. The uncertainty esti-
mates are thus lower bounds of the true uncertainty of policy effects.

The results of applying the procedure to my model for eight policy
actions are presented in Table 2. The least uncertain of the effects are
for the change in the indirect business tax rate, and the most uncertain

of the effects are for the changes in the profit tax rate and the employer

social securily tax rate.  In general the uncertainty estimates seem smaller
than one might have expected, althoupgh this is obviously dependent on one's
fnitial priors. The estimales are consistent with the estimates of the

tota! Torcecasting uncertainty of the model presented in [6], where the con-

tribution of the uncertainty of the coeflicient estimates to the total

uncertainty is in general relatively small. It is an open question whether
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this feature of my model is also true of other models. Given the obvious
importance of knowing how much confidence to place on the results of any
particular policy experiment from a model, it is hoped that this study will

stimulate other model builders to obtain similar uncertainty estimates.
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