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Microeconomics refers to the economics
of such
individual consumer,

this

decision-making units, as an
a household, or a firm.
with
such

models have been used for the purpose of

In paper we are concerned

microeconomic simulation models.

analyzing the impact of various policies,
such as tax amnd welfare reform, upon the
distribution of income of households. For a
microeconomic
Caldwell arnd

microeconomic

comprehensive exposition of

simulation models see Orcutt,
(1976). A

simulation model often employs Monte Carlo
methods alter the
acteristics of a population;
Smith (1979). The U.S.

such a model to simulate a data base of
individuals, and
demographic characteristics in order to plan

Wertheimer

to time-varying char-
see Orcutt and

government uses

their earnings histories

and execute policy decisions dealing with

social security taxes and benefits (United
States Department of Health and Human
Services 1985 and Congressional Budget

Office 1986).

This extended abstract reports on our
ongoing research into the development of
statistical procedures for validating such a
of the

variable

microeconomic simulation mod el
household The

which we will analyze is earnings.

sector., output

considered.
the

Two approaches are being
One is based on sampling theory methods;
The procedures will be
demonstrated by 1980

earnings from Version II of MicroAnalytic

other is Bayesian.

anal yzing simul ated

Simulation System (MASS 1II); see Orcutt,
Glazer, Jaramillio, and Nelson {(1976). These
data will be compared -with the survey

sampling data from the Panel Survey Income
Dynamics (Institute of Social Research
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48109

1984),
and Bayesian approaches will be compared.
will be the
approaches various

The results of the sampling theory

Recommendations made as to

preferred under
circumstances.

A microeconomic simulation model can be
summarized as follows:
(1) A representative sample of the decision
units of the population of interest is
used as input.

(2) The internal algorithm of the model

generates periodic stochastic events
that change the characteristics of
those wunits. The relationships upon

which the generation of these events are
based called the
characteristics.

are operating

(3) Constraints and adjustments are used to
insure that the current simulated totals
agree with known and projected aggregate
national statistics.

the end of
consists of the sample units with their

(4) The output at any period
revised characteristics.

Bach of these

discussed with

MASS II model.

components will be briefly

specific examples from the

MASS II is a modular simulation model
written in PL/1.
(1) For input, MASS II has often used the
equal probabil ity sampl e of the

household portion of the 1960 Census of
(Orcutt and Smith, 1979).
The sampling unit is a household and all

Population

individuals in that household are part
of the input data base, For each
individual, family relationships are

included along with approximately 100
€egey
education, and job status.

variables, age, gender, earnings,
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(2) The operating characteristics are

grouped into modules which generate
births, deaths,
inheritance, and labor force
The of

variable for an individual or a family

such events as

marriages,

participation. status any
is updated annually.

(3) The operating characteristics of the

model are adjusted in each simulation

totals,

particularly national accounts totals,

year to insure that various
are equal to historical or projected
the
earnings module generates the earnings
of

labor's share of GNP.

national statistics. For example,

each individual as a percent of
Dollar earnings
are then generated by multiplying the
individual's relative earnings by the
and the

national accounts, which is externally

wage salary statistic £from
suppl ied.

(4) The output after any annual update con-

sists of the individuals and the values

of their corresponding variables.

For this research we are considering

the following variables which are defined on

each individual:

1t annual earnings in year t

Xz = gender (0=male, l=female)

X3t = education level at the end of
year t

x4t = marital status at the end of
year t

X5 = race (O=white, l=nonwhite).

In order to execute an operational

val idation study of MASS II (or any other
data

needed from the population of interest.

microeconomic simulation model), are
The
MASS II output will be compared to the Panel
Survey of Income Dynamics (PSID) data.

The PSID is a longitudinal survey which
in 1968 as a combination of
Each

year the source families and the families

was initiated

two probability samples of families.

381

formed by births, marriages, and divorces are
and
It is mot an equal probability

surveyed for demographic economic
information.
sample and therefore sampling theory analysis
requires the incorporation of weights and the
incorporation of the sample design into the
variance estimates.

The following are PSID variables, the
first five of which conceptually correspond

to the same output variables from MASS II:

Yip = annual earnings in year t
Y2 = gender (O=male, l=female)
Y3t = education level at theend of
year t
\
Y4t = marital status at the end of
year t
Y5 = race (0O=white, l-nonwhite)
Yor = weight attached to this individual
in year t
Y7 = design indicator giving stratum and
cluster.
As noted earlier, the variable of
interest for this research is earnings. For

any year we wish to compare the distribution
of Xl to the 1* The

comparison of these two distributions will

distribution of ¥

be considered for the entire population and
of the
partitioned by variables
and (Y2, Y3, Y4, Ys).

As an example,

for subcl asses population

(XZ' X X

as
30 %4 X5)
consider the subclass of
white males 35-50 years old in the year 1980,
From the output of MASS II, out of 6878
individuals for year 1980 we have 541 who are
in this subclass. PFor PSID it is 777 out of
19743. With the sampling theory approach we
want to test if the distribution of earnings
from which the 541 MASS II individuals were
chosen is the same as the distribution of
earnings from which the 777 PSID individuals
were chosen.

The sampling theory approach uses a test
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of
statistic,

Wald
and

the
Shuster

homogeneity, based
described
Three cases are consid-

on
as in
Downing (1976).
ered. First,

the PSID data

sample design in the calculation of the Wald

we do not use the weights of
nor do we incorporate the
statistic. The second case uses the weights
but not the design, amd the third case uses
both weights and the design. The variance
estimators which take account of the PSID
design given Landis,
EkKlund, and Stehouwer (1982).
Policy implications relating to the use
of the MASS i1

categories for the earnings variable.

are in Lepkowski,

output from suggest
These

categories are used in executing tests of

homogeneity on this variable.

the of the

earnings variable and the same subclasses

Using same categories

provided by (Xz, X3, X4, X5) and (Yz, Y3,
Y4, YS), a Bayesian approach to model
val idation is being developed. A
mul tinomial distribution is wused for the

likel ihood.
assumed on the probabilities

A Dirichlet prior distribution
of
Using conjugate prior methods the

is each
category.
posterior distribution of the category prob-
abjilities has a Dirichlet distribution.

We are investigating the comparison of
both the posterior distribution of the para-
meters and the predictive distribution of
the counts in each category. The predictive
distributions will be found using the same
sample size for both the PSID and the MASS
II.

tribution of the parameters or the predic-—

Whether we work with the posterior dis-
tive distributions of the counts, a method
will be derived to compare the PSID distri-
with the MASS 1I
Bayesian conclusions can be made .as to how
well the MASS II and PSID compare. These

be directly
theory conclu-
the tests of

bution distribution.

Bayesian conclusions can
compared with the sampling
that were based

homogeneity.

sions on

We will investigate why the conclusions
from the two approaches are the same ard/or
different for various combinations of sub-
classes. This investigation will give us

insight into which validation method to

Nel son,

recommend . The will be
available at the Winter Simulation Confer-
1986.
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