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conceptual models, simplified representations of
issues, are used within Government to perform program and policy
analyses of complex jssues in such areas as social velfare,
food, energy, and transpcrtation. The Transfer Income Model
(TRIM) was designed to provide estimates of costs, caseloads,
a.d income distributional effects of existing income tax and
means-tested transfer programs, modifications to these programs,
and proposed means-tested progrags. Findings/Conclusions: Since
models ars based on simplifications of assumptions,
approximations, and judgments, the validity of results can be
a’ fected. The number of versions and modifications amade it
difficult to determine which IRIM v2-sion had been used for u
particular policy analysis. Assumptions were mads in th: model
+o compensate for lack of accuracy, completeness, and
currentness of data sources; other assumptions concerned
trans; -. nrogram characteristics that affect estimates.
Documentation supporting the model lazkxed information on test
rasults; there vere some errors in the computer code; and the
mrdel was difficult to use. fince estimates made by TRIN are
subject to uncertainty, the model should only be used to assess
relative impacts of changes in welfare prograas and as a
research tool: it should not be used to provide absolute
estimates. Its results should be used cautiously for long-term
projectinas, and when developing absolute estimates, information
indicating uncertainty of estimates should be provided.
Recommendations: The Secretary of Health, Education, and Welfare
snould rcassess the adequacy of models being used to support
welfare policy analysis, including: indentifying and obtaining
additional data needed to analyze issues; identifying corrective
peasures needed to make analytical tools more effective and
making necessary improvements; insuring that mcdels are well
documented, updated, and reassessad; ani performing periodic



ctudies of alternative types of analytical tools. The Secretary
should also develop a plan for identifying and mesting future
needs for analytical tools and data t> support welfare policy
analysis. (Author/HTW)
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Models are used within the Government to
perform program and policy analysis of com-
plex issues in such areas as social welfare,
wod, cnergy, and transportation. Modeis al-
low analysts and decisionmakers to address
isstes which are not readily susceptible to
other analytical techniqgues.

Models can be extremely useful, and, in some
cases, they are indispensable for dealing with
analytical problems. However, before being
used, models should be evaluated carefully in
order to assure that they are used propetly
and that any uncertainties in the results are
identified.

The Transfer Income Model is used widely
throughout the Government to analyze a
broad rarge of welfare programs. GAO's
assessment of the model demonstrated how
changes in assumptions and moditications to
the model affect its results. GAO concludes
that the mode! can be very useful in certain
circumscribed areas but should not be used
for other types of analysis.
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COMPTROLLER GENFRAL OF THE UNITFD STATES
WASHINGTON, D.C. 20848

B-115369

To the President of the Senate and the
Speaker of the House of Representatives

This report describes the Transfer Incone Model, identi-
fies how it is being used within the Federal Government, and
evalustes the model.

We found in past reviews that a number of froblems re-~
lated to the development and use of computerbased models -
exist that affect these models' usefulness to Aecisionmakers.
With the current pelicy considerations and debate concerning
weifare, we felt that it was important to examine the primary
analytical tool being used by the Federal Government to
analyze welfare reform proposals.

We made our review pursuant to the Budget and Accounting
Act, 1921 (31 U.S.C. 53}, the Accounting and Auditing Act of
1950 (31 uU.s.C. 67), and the Legislative Recrganization Act
of 1970 as amended by Title VII of the Congressional Budget
Act of 1974 (31 U.S.C. 1154).

We are sending copies of this report to the Director,
Office of Management and Budget; the Secretary of Health,
Education, and Welfare; the Secretary of Commerce; and the
heads of the other Government departments and agencies men-

tioned in this report.

Comptroller General
of the United States



COMPTROLLER GENERAL'S AN EVALUATION OF THE USE OF

REFORT TO THE CONGRESS THE TRANSFER INCOME MODEL-~-
TRIM-~T0O ANALYZE WELFARE
PROGRAMS
DIGEST
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Government policy analysts and decisionmakers,
in increasing numbers, have been using con-
ceptual models, often implemented on a com-
puter, to perform program and policy analyses.
These models enable the analyst/decisionmaker
to deal with complex issues in such areas as
social welfare, food, energy, the environ-
ment, transportation, and urban planning more
@ffectively than they had done before.

A conceptual wndel is a simplified represen-
tation of an issue that attempts to describe,
in detail and usually in analytical terms, the
underlying structure of an issue., With such

a model, analysts can assess simultaneously
the interactio® of several elements of an
issue in respouse to specific alternative
policy options.

GAQ recognizes the need for the development of
models to support policy and program analyses.
Models allow analysts and decisionmakers to
deal with aspects of thece issues which are
not readily susceptible to analysis with

other tools. However, a model is a simpli-
fi~d representation of an issue based on
simplifying assumptions, approximations, and
judgments, all of which affect the validity,
reliability, and accuracy of the model's
results,

Obviously there is a need to guard against
the temptation to view a model as a magic
"black box" which automatically givec truth-
ful and complete answers. The fact that as-
pects of an issue are examined by computer
in minute detail and at electroric speed can
give a false air of reality to the results,
A policy analyst generally should not use a
model's results without an awareness of the
assumptions, approximations, and judgments
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that went into the model, and the consequent
uncertainties in the results. Thus, it is
essential that all wmodels be carefully evalu-
ated before use in order to assure that they
are used properly and that any uncertainties
in the results are identified.

WHAT IS THE TRANSFER INCOME MODEL?

The Transfer Income Model is one of the
models used for welfare policy analysis.

It was designed to provide estimates of the
dollar costs, caseloads, and incowe distribu-
tional effects of

--existing income tax and means-tested
transfer orograns)

--modifications to these programs, and

--preposed means-tested programs, such as a
negative income tax.

The model is being used by the Departments of
Health, EAucation, and Welfare, Agriculture;
Treasury?® and Housing and Urban Development;
the Federal Energy Administration; the Con-
gressional Budget Office; several congres-
sional committees; several States; and others.

These grours are using the model to analyze a
number of programs, such as Aid to Families
with Dependent Children, Food Stamps, Supple-
mental Secuvurity Income, and Federal Individual
Inccine Tax programs; variations of a housing
allcwance program; and, negative income tax
proposals, such as the Income Supplement Pro-
gram and the Allowances for Basic Living Ex-
penses Program. It is being used also to
support the work of President Carter's Wel-
fare Reform Task Force. (See ch. 3.)

The major component of the model consists of
the data bases which contain economic, social,
and demographic information on households,
families, and individuals. Data bases used by
the model ircl e the Current Population Sur--
vey, the Dec: .i1al Census Public Use Sample,
the Survey of Income and Education, and the
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Survey of Economic Opportunity. The other
components of the model consist of computer
programs which modify the data bases, project
the data bases to represent a future year,
and simulate the various tax and means-tested
transfer programs. (See chs., 2 and 4.)

GAO's e¢valuation of the Transfer lncome Model
addresses a number of gquestions, such as:

--What are the major assumptions made in the
modal?

--What effect do these acsunptions have on
the model's results?

-=Is the model documentation sufficient to
understand, use, and maintain the model?

--Is the model usable by policy analysts/
decisionmakers? (See chs. &% and 6.)

FINDINGS AND CONCLUSIONS

Given the complexity of welfare issues and
the pressing need to analyze these issues,
modeling is a valuable and, in some cases,

a necessary tool. A model is designed tc
analyze certain aspects of an issue, and

the application of the model to other issues
should te undertaken only after considering
the limitations inherent in the model. 1In
any event, a model should be evaluated care-
fully, prior to its use. With respect to
the Transfer Income Model, GAC roted that:

--A number of versions of the model exist,
and each version ot the model has been
undergoing significant modifications.
This makes it difficult to determine
which version or what modification of
the model has been used by an executive
agency for a particular policy analysis.
Tnis situation also increases the possi-
bility that agencies using different ver-
sions of the model will make 2ifferent
estimates of the costs, impacts, and
benefits of the same proposal.
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~--Becausz none of the currently available
data sources contain all the requisite
information for analyzing welfare issues,
assumptions are made in the model to com-
pensate for the lack of accuracy, complete-
ness, and currentness of the available data.

These assumptions affect the estimates made
by the model.

--Other assumptions made in the model concern
critical transfer program characteristics,
such as determining the categorical eligi-
bility for a transfer program, implementing
a transfer program's asset test, and csti-
mating participation in a transfer program.
These assumptions also affect the estimates
made by the nodel.

~--Documentation supporting the model, although
containing most of the information GAC feels

is necessary, lacks information on the re-

sults of validation and sensitivity tests

of the model, and it has not been updated

to contain the most recent rewisions tc the

model.

--There are some errcrs in the computer code
which indicated that there was possible
inadequate verification of the computer
model during its development,

-~-The model is difficult to use and requires
a considerable investment of staff and com-
puter resources to use it effectively.

GAO analysis indicates that estimates made by
the Transfer Income Model are subject to con-
siderable uncertainty which raises questions
concerning the way the model should be used.
Based upon its evaluation, GAO concludes that:

--The model can be ysed to assess the relative
impact or change in the eligible caseloads,
associated dollar costs, and the distribu-
tional effect of changes in existing welfare
programs compared to the existing set of
programs.
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--Used as a research tool, the model appears
tc be well-suited to the task of investi-
gating the relative effects of wholesale
changes in the welfare system provided that
adequate data are available.

-—In general, the model shculd not be used to
provide absolute estimates of the eligible
or participating caseload, associated dollar
costs, and/or income distributicnal effects
of existing or proposed welfare programs,
especially if no information is prcvided as
to the uncertaintvy inherent in the model's
estimates.

-~-The model's results should be used
ve.y cautiously for long-term projec-
tiongs (i.e., estimates beyond 4 or
5 years).

Analysts and decisionmakers often need ab-
sclute, not just relative, estimates of the
impact of proposed program changes. Despite
its limitations when used to develop absolute
estimates, it may be necessary to use the
Transfer Income Model for this purpose because
there are no better alternatives. However,
when considering its use for this purpose, it
should be noted that Transfer Inccame Model
estimates are not accompanied by any informa-
tion that indicates the uncertainty inherent
in these estimates. Such information should
be routinely provided and is particularly
vital when the model is used for making ab-
sclute estimates.

RECOMMENDATIONS

GAO recommends the Secretary of Health, Educa-
tion, and Welfare:

~-Reassess the adequacy of models and other
analytical tools, including data bases,
currently being used to support welfare
policy analysis. This should include

--identifying the additional data needed to
analyze welfare issues and obtaining this
information on a consistent and continuing
basis;



--ide:ntifying corrective measures needed to
make the current analytical tools more ef-
Z=ative and meking necessary improvenmnents;

--insuring that models in use are well docu-
mented, updated on a regqular basis, and
continually reassessed as to the reliabil-
ity and usefulness of thair results; and

--on a periodic basis, performing a ccmpre-
hensive study of the strengths and weax-
nesses of alternative types of welfare
policy analytical tools, including a
cost-effectiveness analysis, if possible.

—--Develop a plan for identifying and meeting
fature needs four analytical tcols and data
to support welfare policy analysis,

Analyses of alternative pulicies and programs
are plazing an increasing reliance on the use
of computer models and large data bases. Be-
cause nf the generally increasing use of
models to provide supporting data for these
analyses and their close link to survey data,
GAO recommends the Secretary of Commerce re-
fine and exterd the forthcoming Sti tistical
Policy Handbook to specifically include gquide-
lines for presenting results obtained through
the use of such computer models.

AGENCY COMMENTS

The Department of Health, Educatiocn, and Wel-
fare and the private organizations contracted
to develop the model were given the oppoL tun-
ity to review and comment on this report. The
Department of Health, Educatior, and Welfare
and one contractor, Mathematica Policy Re-
search, Inc., took exception to the conclusion
that the model should not be used for budget
estimating purposes. They pointed out that
presently there are no better alternatives for
making these estimates. Also the Department
did not concur with the recommendation that
its analytical tools should be reassessed
periodically from a cost-effectiveness (cost-
benefit) viewpoint. The other contractor, the
Urban Institute, was in general agreement with
the content of the report. (See pp. 94 and 95,
and app. I.)

vi



Contents

DIGEST
CHAPTER

1 INTRODUCTICGN
It is importan: to evaluate models
How we chose to evaluare the Transfer
Income Mcdel (TRIM)
Scope of review

2 CVERVIEW OF THE TRANSFER INCOME MODEL

TRIM processes Gata on households and
individuals

How TRIM determines benefits

The structure of TRIM

How information is processed by
TRIM

A simplified Food Stamp prograiu

example

3 HOW TFFE TRANSFER INCOME MODEL IS BEING USED

IN GOVERNMENT
D2parctment of Healcth, Education, and
Welfare
Office of the Assistant Secretary
for Planning ard Evaluation
Social and Rehabilitation Service
Department of Agriculture
Department of the Treasury
Cepartment of Housing and Urban De-
velonment
Federal Enerqy Admipistration
Congressional Budgec¢ Office
Othetr congressional users
Use of TRIM by State governments

4 TECHNICAL DESCRIPTION OF THF TRANSFER
INCOME MODEL
TRIM data bases
Current Population Survey
Survey of Economic Opportunity
The 1970 Decennial Census Public
Use Sample
Survey »f Income ané Education
Income underreporting
Preparing the data base
Modifying the hase year data

O G On (%] [V &) Lol

-
o 9o

13
15

15
16
17
17

18
20
21

22

25
25
27
29

29
30
31

33



CHAPTER
5 OUR
6 OUR

Projecting the data hase to represent
a future year
Demographic aging
Economic aging
Adjusting the unemployment rate of
the data base
Simulating tax programs
The Federal Individual Income Tax
Program
Payroll tax program
Simulating Public Assistance programs
Supplemental Security Income program
Aid to Families with Dependent
Children program
General Assistance program
How the public assistance module
works
Factors which comglicate the public
assistance simulation
Output of the public assistance
simulation
3imulating the Food Stamp program
How the Food Stamp module works
Factcrs which complicate the Food
Stamp simulaticn
Other features

CRITERIA FOR EVALUATING TRIM
Model documentation

Computer program verification
Technical validity
Operational validity

Dynamic validity

Usability

Other considerations

EVALUATION OF THE TRANSFER INCOME MODEL

The accuracy or reliability of TRIM is
difficult to determine

The data affect TRIM's estimates

How the data situation affects TRIM

The effect of income underreporting on
TRIM estimates

Alternative procedures used to determine
the appropriate tax and transfer pro-
gram filing units produce signifi-
cantly different estimates

65



CHAPTER

APPENDIX
I
II

III

Aging the data base affects TRIM esti-
mates
How the aging process affects the
data base
How the aging process affects the
tax and transfer program
estimates
Different assumptions are made to simu-
late the asset test for each transfer
program
Problem in simulating participation in
other :transfer programs
Other considerations
Dynamic validity
TRIM documentation
Computer program verification
Usability of the Transfer Income Model
TRIM is difficult to use
The costs to develop and use TRIM
are substantial
TRIM's transferability to other
computers
CONCLUSIONS, RECOMMENDATIONS, AND AGENCY/
CONTRACTOR COMMENTS
Recommenda“ions
Agency comments

Agency/contractor comments
List of related GAO reports
Principal HEW officials responsible for

administering activities discussed in
this report

Page

68

72

74
78
82
83
84
85
85
87
88
90

94

96
106

107



HEW

H.I.S.

HUD
IBM
MATH

OASPE

SEO

SIE

SMSA

SOI

ABBREVIATIONS

Aid to Families with Dependent Children
Adjusted Gross Income

Congressional Budget Office

Comprehensive Human Resources Data System
Current Population Survey

Census Public Use Sample

Federal Energy Administration

Federal Insurance Compensation Act

Food and Nutrition Service

General Accounting Office

Department of Health, Education, and Welfare

Committee on House Administration, House Informa-
tion Systems

Department of Housing and Urban Development
International Business Machines
Microanalysis of Transfers to Households Model

Office of the Assistant Secretary for Planning
and Evaluations

Survey of Economic Opportunity

Survey of Income and Education
standard metropolitan statistical area
Statistics of Income

Supplemental Security Income Program

Transfer Income Model



CHAPTER 1

INTRODUCTION

The issues facing Government decisionmakers in the areas
of social welfare, food, energy, the environment, transporta-
tion, urban planning, and other areas are extremely complex.
In order to deal effectively with these complex issues,
Government policy analysts and decisionmakers, in increasing
numbers, have been using conceptual mcdels of these issues
(often implemented on a computer) to perform program and policy
analyses. A conceptual model is a simplified representation
of an issue that attempts to describe, in detail and usually
in analytical terms, the underlying structure of the issue.
With such a model, a policy analyst can assess simultaneously
the interacticns of several elements of an issue in response
to a specificv alternative policy option.

We recognize the need for the development of models to
support policy and program analysis. These models allow Govern-
ment policy analyats and decisionmakers to deal with aspects
of these issues which are not readily susceptible to other
analytical tools. Of course, modeling it not the only technique
available for studying complex situations. Other methods which
have been and are heing used range from "back-of-the-envelope"
estimates, to soliciting expert opinion, to social experimenta-
tion., This latter method is exemplified by the New Jersey
Income Maintenance Experiments in which a negative income tax
proposal was actually implemented in the controlled environment
to determine if and how it would work. Each of these methods
has its role in policy analysis. However, due to the speed
with which a model, when impleasented on a computer, can provide
estimates of the effects of several alternative proposals, it
may be the only feasible way to thoroughly analyze a complex
issue or system.

Modeling also affords other advantages. The process of
building a model requires structuring the syctem or issues--~
identifying many relationships and making assumptions. This
process in itself, can improve one's understanding of the
system or issue. At the least the process will result in
documenting the model's structure of the system, and can
serve as a basis for communication among those analyzing the
system.

IT IS IMPORTANT TO EVALUATE MODELS

It cannot be overlooked that a model is a simplified
representation of an issue--based on simplifying assumptions,



approximations, and judgments--which naturally affects the
validity, reliability, and accuracy of the model's results.
Obviously there is a need to guard against the temptation

to view a model as a magic "black box" which automatically
gives truthful and complete answers. The fact that, by im-
plementing a model on the computer, aspects of an issue are
examined in minute detail and at electronic srzeed can give

a false air of reality to the results. A prospective peolicy
analyst/decisionmaker may use a model's results while not
being fully aware of the assumptions, approximations, and
judgments that went into the model, and how they affect these
results. Thus, while we feel that the use of such models

is essential for policy analysis, it is just as essential

to have an independent evaluation of their capabilities to
establish the appropriate level of confidence in their re-
sults.

HOW WE _CHOSE TO EVALUATE THS
TRANSFER_INCOME MODEL (TRIM)

We reviewed and evaluated one of the models used for
welfare policy analysis. The welfare area is an excellent
example of a complex issue requiring thorough analysis. Over
the past several decades the Federal Government has undertaken
and expanded a wide range of income security programs. The
overall objective of these programs is to generate adeguate
levels of income for all Americans to meet basic consumption
needs. These programs range from the social insurance pro-
grams, such as Jocial Security, Medicare, and unemployment
insurance, to the means-tested programs--that is, programs
for which eligibility is determined in part by testing or
examining a family's resources--which are normally referred
to as welfare programs. These welfare programs, which provide
cash or in-kind benefits primarily to low income fam .lies, in-
clude the Aid to Families with Dependent Children (AFDC),

Food Stamp, Medicaid, and Supplemental Security Income (SSI)
programs. ]

Both the number of welfare recipients and program costs
have risen considerably over the past few years. For example,
AFDC rolls have more than doubled and that program's costs
have increased fivefold in the past 10 years. Benefits, re-
gulations, and eligibility vary from program to program and
from State to State. Responsibility for some programs is
split between Federal and State (and sometimes local) govern-
ments. Critics, both ir. and out of Government, are concerned
that the current welfare system appears to be unorganized,
inequitable, and too costly. Moreover, they believe the
system has caused undesirable effects, such as discouraging



work, disrupting families, and encouraging migration to
higher benefit welfare areas.

These growth, structure, equity, and effects issues have
been the topic of many debates and have provoked numerous
reform proposals., These progosals generally suggest either
reforming a specific program or programs, such as AFDC or
Food Stamp, or significantly altering the structure and re-
l-tionship of the current programs, exemplified by the negative
income tax type of reform proposal.

The complex interrelationships of these welfare programs
coupled with their interaction with the other income security
programs, Federal tax policies, employment and wage policies,
etc., make the task of welfare reform extremely difficult.

The model we evalutated--TRIM--was selected hr ause of
its widespread use throughout the government to al.alyze a
broad range of welfare programs. For example, TRIM has been
used to analyze AFDC, SSI, Food Stamp, and Federal Individual
Income Tax programs; modifications to these programs; varia-
tions of a housing allowance program; and negative income
tax proposals, such as the Income Supplement Program and the
Allowances for Basic Living Expenses Program. TRIM is being
used currently to support the work of Prasident Carter's
Welfare Reform Task Force.

SCOPE OF REVIEW

The purpose of our review was threefold, to

--develop a nontechnical description of TRIM for use
by congressional and Federal agency decisionmakers
(see chs. 2 and 4),

--identify how TRIM is being used in the Government
(see ch., 3), and

-—-evaluate TRIM (see chs. 5 and 6).

We conducted our review from our headquarters, Washington,
D.C., during June 1976 to April 1977 and interviewed Federal
Government users of TRIM at the Departments of Health, Educa-
tion, and welfare (HEW), Housing and Urban Development ({BUD),
the Treasury, and Agriculture, tke Federal Energy Adminis-
tration, the Congressional Budget  “fice (CBO), and the Com-
mittee on House Administration, House Information Systems
(H.I.S.). We also interviowed personnel from State govern=-
ments using TRIM and the primary TRIM contractors, the Urban
Institute and Mathematica Policy Research, Inc.



Our effort relied heavily on
-~the above interviews,
-—available documentation of TRIM,

--Federal agencies' reports containing TRIM supported
analysis, and

--test runs of TRIM we conducted with the support of
H.I.S.

The latter point deserves additional attention. The de-
scription of TRIM contained in chapter 4 is a description of
the H, I.S. version of TRIM. At one time, it was thought that
a version of TRIM maintained at HEW would be the standard
version of TRIM for all to use. 1/ However, most TRIM
users have modified either the model or its data base before
using the system (see ch. 3). Moreover, recent TRIM-related
developmental work has resulted in the Microanalysis of Trans-
fers to Households (MATH) model. Although the MATH model con-
tains a number of enhancements to the existing TRIM features,
in this report we are considering MATH as another version of
TRIM.

1/This version of TRIM is referred to as TRIM Ver-1.



CHAPTER 2

OVERVIEW OF THE TRANSFER INCOME MODEL

The Transfer Income Model is a computer model used to
analyze income tax and means-tested transfer programs.
"Means-tested” refers to the fact that eligibility for the
program is determined in part by examining a family's "means"
or resources. When considering a revision to an existing
transfer program (e.g., Aid to Families with Dependent
Children), considering a new program, or proposing a complete
revision of the entire welfare system, the policymaker, either
in the Congress or the agencies, is interested in estimates
of:

--What the program will cost.
--Who will be affected.
--How they will be affected.

TRIM is an analytical tool designed to provide estimates
of the dollar costs, caseloads, and income distributional
effects of

--existing income tax and means-tested transfer programs,
--modifications to these programs, and

-—proposed means-tested programs such as negacive income
tar proposals.

TRIM represents a complete restructure of the Reform in
Income Maintenance model developed in 1968 for the President's
Commission on Income Maintenance. After 1968 the model was
revised and used to analyze various versions of the Family
Assistance Plan, a welfare reform measure proposed by the
Nixon administration. However, the model was too cumbersome
to use because cf the ad hoc manner in which it was developed.
Moreover, it became increasingly difficult for those using
the results to understand how the model actually worked. As
a result, the model was abandoned and development of TRIM
was started. Since 1972 TRIM has been extensively revised.

In addition, as the number of governmental users has increased
over the past few years the number of versions of TRIM has
increased likewise. (See ch. 3.)



TRIM PROCESSES DATA ON
HOUSEHOLDS AND INDIVIDUALS

TRIM's approach to analyzing the welfare area starts
with the individual decisionmaking units (i.e., households,
families, or individuals) rather than some relatively larger
units (e.g., State, region, or nation). That is, data used
as input to TRIM contain detailed income and employment in-
formation on households, families, and individuals rather
than aggregate income and employment information on the
State, regional, or national level.  This technique or
modeling approach is called microsimulation.

Of course, it would not be practical to use TRIM if a
TRIM simulation required detailed data on every household
and individual in thke total U.S. population. It would take
days rather than minutes for TRIM to simulate a welfare pro-
gram alternative if this were the case. The ability to use
TRIM obviously depends on the availability of data on a
sample of households and individuals obtained from a care-
fully ccnducted survey to insure the data adeguately re-
present the total U.S. population. An appropriate survey
is, for example, the Bureau of Census Current Population
Survey (CPS).

The TRIM/microsimulation approach is able to make cost
and caseload estimates at the national level based on this
survey data because each household and individual surveyed
is assigned a "weight" which corresponds to the household's
or individual's representativeness in the U.S. population.
For example, if a weight of 1,600 were assigned to a partic-
ular household, this would indicate that there are 1,600
households in the U.S. population with the same Jemographic/
economic characteristics as the surveyed household.

HOW TRIM DETERMINES BENEFITS

While TRIM is a large and complex model consisting of
about 60,000 lines of programming instructions, it is not
difficult conceptually to follow the flcw of information
through TRIM. Certain steps or procedures are common to
determine eligibility and benefits/taxes for most means-
tested programs. TRIM through its programmed instructions
executes the steps as would a caseworker in a public welfare
department or a tax consultant in preparing an income tax
return. However, TRIM executes these steps for each house-
hold and individual reccrd in the data base and for each
income tax and transfer program being analyzed. These steps
determine
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--the household's and individual's filing status and
categorical eligibility for each program,

~-their economic eligibility for each program, and

--the benefits or tax liability of each eligible
househkold or individual.

Filing status refers to the types of filing units the
tax or transfer program considers. For example, the filing
unit for the Food Stamp program is the household; the AFDC
program deals wich families with children; the SSI program
is concerned with individuals; and the Federal tax program
differentiates between individuals and families and joint
returns or separate returns.

Categorical and economic eligikitity refer to the non-
economic and economic criteria which a filing unit must
satisfy in order to qualify for the tax and transfer programs.
The noneconomic criteria generally specify the target group
of a program (i.e., the target group for the SSI program is
the aged, blind, and disabled). The economic criteria specify
the types and amounts of various sources of income and assets
which are countable as the economic resources for a given
program, as well as various allowable exclusions and deduc-
tions. Determining economic eligibility requires compar ing
the unit's economic resources with the program's economic
criteria to establish whether these resources are within the
limits prescribed by the particular program. For the Federal
tax program, this is analogous to determining first adjusted
gross income and then subtracting exemptions and deductions
to calculate taxable income.

Once categorical and economic eligibility is established,
the program benefit or tax can be calculated. For example,
for the Food Stamp program this requires identifying the
proper coupon allotment (a function of family size) and the
purchase requirement 1/ (a function of countable income) from
a table of benefits. For the tax program this reqguires check-
ing the proper tax table (a function of filing status) for the
tax associated with the previously determined countable in-
come (i.e., taxable income).

1/Recen: legislation (Public Law 95-113, the Food and Agricul-
ture Act of 1977) eliminated the purchase requirement and
made other substantive changes to the Food Stamp program,
The above description pertains to the program prior to this
legislation.



Why, then, is TRIM so large and complex? Among the many
factors influencing this complexity are:

--The data bases currently available for use by TRIM,
although probably the best microdata bases available,
were not developed for TRIM. Consequently, the data
bases do not have their information carried in the
proper TRIM format nor do they contain all the informa-
tion TRIM requires. As a result a significant portion
of TRIM is devoted to modifying the data base so as
to provide the necessary information.

~—Most program analyses are concerned with current and
future year costs and effects. However, all TRIM
data bases are current, at best, to the previous year
(i.e., the March 1975 CPS was the most current TRIM data
base, as of February 1977). Conseqguently, TRIM must
have the capability to project or "age" the data base
to a future year.

——-TRIM can examine a number of tax or transfer programs
and alternatives, at the same time, thus addressing
the interrelationships of these programs. Thic requires
detailed computer instructions for each program as well
as an enormours amount of recordkeeping.

Up to this point we have briefly described the purpose of
TRI and some of its capabilities. The following section
CGo.cribes how TRIM is structured and concludes with a simpli-
fied example of a TRIM analysis.

THE STRUCTURE OF TRIM

For the purpose of this report, we have divided TRIM into
the following components, the

--TRIM data bases,

—=-TRIM module 1/ that modifies the TRIM data bases,

--TRIM module thu«t ages (i.e., projects to a future year)
the data bases demographically and economically and

adjusts the data base for different unemployment levels,
and

1/We are defining a module to be a computer program or
collection of computer programs that are functionally
related.



~—-TRIM modules that simulate the jincome tax and transfer
programs and reports the results.

These components are highlighted in figure 1 and are
described more thoroughly in chapter 4, Regardless of the
version of TRIM being used, the basic components will still
exist; however, the specific items in any given module may
vary. Moreover, only those specific data and computer pro-
grams needed for a particular TRIM simulation are used dur-
ing any individual simulation. This modularity allows new
or additional features to be added to one module without
necessarily increasing the complexity of the other TRIM com-
ponents. This aspect will become more clear after describing
the data processing flow within TRIM.

FIGURE 1. BASIC COMPONENTS OF TRIM

DATA BASE

A microdata bass of representative
{weighted) person and household/family
records contpining information on
income and other economic, social, and
demographic charactaristics of the
persons and households.

DATA MODIFICATION MODULE

A collection of computer programs that
add to and reformat a data base so that
it meets TRIM requirements. For the
most part, they add variables to the per-
sonal records, group family members
into the various filinsg units (of the tax or
transfer programs), and allocate
unearned income to specific categories,

DATA PROJECTION MODULE

These programs demographically and
8conomically age the data base 50 that
the tax and transfer program simulations
may be carried out for a specified future
vear. They can also, to a very limited
degree, adjust the data base to represent
a specified unemployment rata.

TAX AND TRANSFER PROGRAM MODULES

Estimation modules that simulaie the
various tax and means-tested transfer
programs (e.g., Federal taxes, FICA,
AFDC, SSI, Food Stamps), modi-
fications to these programs, and
proposed programs of the means-tested
type to provide estimates of the budget
costs and incoine distribution effect of
these programs.




How information is processed by TRIM

Figure 2 provides a simplified flow chart of TRIM. The
figure highlights the modularity of TRIM and shows that some
TRIM basic components can be bypassed depending upon the
requirements of a particular simulation. The user, through
the user parameter cards (top of figure 2), selects the
specific computer programs and/or TRIM options to be executed
at each data processing point and the value of certain required
input data. This process and data flow is explcined next by
means of a simplified example which also jillustrates the mod-
ularity of TRIM. Detailed knowledge of the TRIM modules is
not necessary to follow the example.

A SIMPLIFIED FOOD STAMP PROGRAM EXAMPLE

Suppose that a policy analyst at the Food and Nutrition
Service, U.S. Department of Agriculture, wants to analyze the
effect on Food Stamp costs and caseloads, f.r 1977 and 1980,
of having a mandatory standard deduction from countable in-
come rather than using the existing itemized deductions for
child care, work-related, hardship, and other expenses. 1/
Suppose also, that the most current TRIM compatible data
base available is the March 1975 Current Popuiation Survey
which had never been used on TRIM. To perform this simulation
using TRIM, the analyst would input parameter cards which in-
dicate the selection of the following, the

--March 1975 CPS data base;

~--data modificiation module since the data base had
never been used by TRIM;

--data projection module to initially age data base to
1%77;

--tax module since taxes are subitracted from income
before determining Food Stamp eligibility;

--public assistance module which simulates the SSI, AFDC,
and State general assistance programs since households
in which all members receive public assistance are
automatically eligible for Food Stamps; and

e S e Sl S A o e ey

1/Recent legislation (Public Law 95-113, the Food and Agricul-
ture Act of 1977) eliminated certain of these itemized
deductions.

10



FIGURE 2
SIMPLIFIED FLOWCHART OF TRIM
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~-Food Stamp module would be requested twice--first using
the existing rules of the Food Stamp program and the
second time assuming a standard deduction.

Also a considerable amount of data specific to these
programs would have to be input. 1In order to analyze 1980,
the first two steps would not have to be repeated. Hcewever,
the data base would have to be aged to 1980 and the execution
of the tax and transfer program modules would have to be re-
peated.

12



CHAPTER 3
HOW _THE TRANSFER INCOME MODEL IS

BEING USED IN GOVERNMENT

As we have aiready observed, the Transfer Income Model
has become a widely used analytical tool in the Federal Govern-
ment. TRIM has been used by some State governments also. The
purpose of this chapter is to provide a brief survey of this
usage,

Until recently, HEW was the primary user of TRIM. The
‘number of Federal users has increased in the past 2 or 3 years
and now also includes the Departments of Agriculture; the
Treasury; and Housing and Urban Development; the Federal
Energy Administration; the Congressional Budget Office, sev-
eral congressional committees, and others.

The increased number of governmental users and the sub-
sequent increase in the types of income tax and transfer pro-
grams modeled in TRIM has necessitated modifications and
extersions to the original TRIM. In general, =2ach user has
modified assumptions, developed additional modules, and/or
has modified one of the data bases to adapt TRIM to the user's
owr special requirements (see fig. 3). One consequence of
these frequently ad hoc modifications is that different, in-
consistent estimates of the same proposals have resulted, de-
pPending upon which version of TRIM is used.

In 1975, a TRIM Users' Group was established to insure
some regular communication among the model's users. All
of the Federal agencies mentioned above are members of the
TRIM Users' Group. The group supports a contract for the
continued maintenance of TRIM. This maintenance attempts to
insure, for example, that changes in the parameters of programs
modeled by TRIM (e.g., an SSI benefit increase due to a cost
of living adjustment or a change in a program due to new
legislation) are accounted for in TRIM (and its supporting
documentation), and that the most currently available March
Current Population Survey data base is available to all TRIM
users.

The following sections describe the specific applications
of TRIM by the governmental users. These sections focus azt-
tention on the following important points, the

-~-uses being made of the model by the organization and

13
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--modifications the organization has made to the model.

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

HEW has been involved with TRIM longer than any other
current governmental user and represents the focal point for
the use of TRIM in the Federal Government. The principal
users of TRIM in HEW are the Office of the Assistant Secretary
for Planning and Evaluation and the Social and Rehabilitation
Service. 1/ HEW was instrumental in organizing the TRIM Users'
Group and provides most of the funding for the maintenance of
the system.

Office of the Assistant Secretary
for Planning and Evaluation

The Office of the Assistant Secretary for Planning and
Evaluation (OASPE) has used TRIM for the estimation of costs
and caseloads of alternative negative inccme tax programs
such as the Income Supplement Program. 2/

For many of its analyses, OASPE uses some internally
developed procedures for aging the CPS data base. They also
have several variations of the Federal income tax module
which they use in addition to a negative income tax computer
program. Generally speaking, these features are not part of
TRIM Ver-1l although HEW did state that the features could be
incorporated into the system if sufficient interest were
displayed by the user community. OASPE has installed TRIM
on its computer system and has a small staff assigned the
responsibility of operating the model for their analysis
efforts. OASPE intends to prepare a detailed plan for im-
provements, changes, and/or additions to TRIM so that it
better meets their specific needs.

1l/Due to a recent reorganization, the Service has been dis-
solved and its functions split between three HEW agencies--
the 3ocial Security Administration (for AFDC), vhe Health
Care Finance Administration (for Medicaid), and the Office
~f Human Development (for Social Services). The staff
within the Service who used TRIM are now assigned to the
Office of Research and Statistics, Social Securi‘y Admin-
istration. We shall continue to refer to the Service in
this report, as it was the agency which used TRIM in the
time frame covered by this report.

2/See Income Supplement Program, 1974 HEW Welfare Replacement
Proposal, HEW Technical Analysis Paper No. 11, October 1976.
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Social and Rehabilitation Service

Social and Rehabilitation Service has used TRIM to:

-—Analyze the impact of inflatic(n and unemployment on
the costs and caseloads of the Aid to Families with
Dependent Children program.

-~-Forecast costs and caselcads of the AFDC program over
a S5-year planning horizon for input to the HEW budget
process. 1/

The Social and Rehabilitation Service also plans to use
TRIM to analyze alternative designs of the AFDC program (i.e.,
alter various program critcria and note the effect on costs
and caseloads) and to forecast State-by~State AFDC program
costs and caseloads.

Considerable model development and data base modification
work has been required to support the Social and Rehabilitation
Service analyses. All of this developmental work has been
done under contract and is included in the MATH version of
TRIM. This work includes

--modifications to the TRIM pubiic assistance module
(which sirvlates AFDC),

--development of a labor supply response module, and

--development of additional computer programs for the
data projection module to dynamically simulate changes
in family composition (e.g., birth, marriage) necessary
to study the issue of AFDC eligiblity. 2/

These changes are part of the MATH version of TRIM. The
modified TRIM public assistance module is now part of the
".I.S. version of TRIM and is described in chapter 4.

1l/Hollenback, K. (Mathematica Policy Research, Inc.), An
Analysis of the Impact of Unemployment and Inflation on
AFDC Costs and Caseloads, Feb. 13, 1976,

2/The Social and Rehabilitation Service calls the computer
model that results from all this development work the Mic-
rosimulation Welfare Model especially when performing State-
by-State analyses. For our purposes this work is all TRIM-
related development and no distinction between the model
and TRIM seems warranted. 1In fact, the version of TRIM
being used for this analysis is actually MATH.
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The Social and Rehabilitation Service is interested in
State, as well as national, estimates of the AFDC program.
While the Current Population Survey is adequate for national
analyses, it is not statistically representative for AFDC
estimatez at the State level.

Hence, some work had to be done to develop a data base
which would permit appropriate inferences at the State level.
Under contract, the Social Rehabilitation Service had a
stratified subsample of the 1970 Public Use Sample (from
1970 Decennial Census) aged to 1973 and statistically matched
with data from the 1973 Survey of AFDC Recipients (this survey
is conducted biannually). The 1970 Public Use Sample is ac-
knowledged to be statistically representative for State analyses
and consequently provided a data base which contained both
detailed information on participants in the AFDC program as
well as information on the nonparticipant population for the
program. This permitted State-by-State analyses.

The S>cial and Rehabilitation Service is currently funding
development of a new TRIM module to simulate the Medicaid
program.

DEPARTMENT OF AGRICULTURE

The Food and Nutrition Service (FNS), Department of
Agriculture, has used TKIM extensively over the past 2 years
and plans to continue using it. Their use has been primarily
in connection with the analysis of Food Stamp program reform
alternatives originatiag from (1) within FNS, (2) elsewhere
in the, administration, and (3) the Congress. More than 200
alternatives have been tested using TRIM.

To perform these analyses, FNS contracted to have a Food
Stamp module developed for TRIM. The development of the Food
Stamp module added additional capabilities to TRIM beyond ex-
tending TRIM to simulate the Food Stamp program. Since house-
holds in which all individuals participate in a public assist-
ance program are automatically eligible for Food Stamps, TRIM
needed to be modified sc that it could simulate participation
in the public assistance program. Heretofore, the model only
simulated eligibility for a public assistance program. This
Food Stamp module is part of the H.I.S. version of TRIM and
is described in chapter 4.

DEPARTMENT OF THE TREASURY

The Office of Tax Analysis, Department of the Treasury,
uses TRIM to analyze the effect of various tax policy pro-
posals on the population. ‘he model has been used to fore-
cast the impact of proposed policies to broaden the tax base
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and reduce tax rates, and also to examine the impact of the
1975 tax law and various tax credits.

Treasuryv also utilizes its large Personal Individual
Income Tax Model for analyses; but it is dependent on a data
base of tax filers which precludes its use in those cases
where the proposed tax policy affects nonfilers (many elderly
and low income families). Since most of the TRIM data bases
represent the total population, TRIM does not have the above
limitation.

Over the past year, Treasury has been reprogramming (con-
verting) TRIM for use on its UNIVAC 1108 computer system.
This has been « formidable task since previously TRIM has
only been used on International Business Machines (IBM)
computers. During this procetss, Treasury has made extensive
modifications to the TRIM Individual Income Tax module to

--make the module more flexible by providing the user
more options, giving it the ability to simulate a
variety of Federal tax plans as well as State taxes
for many States and

~-update the module for the 1975 Tax Law.

This module is not a part of the TRIM Ver-1l or the H.I.S.
version of TRIM and will have to be reprogrammed if anyone
intends to use it on an IBM computer. Some documentation on
the new module has been provided to TRIM users.

~ In a related effort tne Department of Treasury has done
considerable work aimed at improving the Current Population
Survey data base., The effort involves merging the CPS data
base with Statistics of Income (SOI) data developed from In-
ternal Revenue Service files, in order to incorporate the
more accurate income information of the SOI data base into the
more representative CPS data base. Later this year Treasury
intends to similarly merge the 1976 Survey of Income and
Education with SOI data. When this developmental effort is
completed, Treasury intends to make the data base available
to other TRIM users.

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

The Division of Housing Research, HUD, has used TRIM,
under contract, as a subtask of one element of the Experimental
Housing Allowance Program. For this effort, a Housing Allow-
ance Module was developed so that TRIM could estimate costs
and benefit patterns of a national housing allowance program,
and forecast the consequences of changing certain key program
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elements of a national housing allowance design. The module
is not part of the TRIM Ver-1, MATH, or H.I.S. versions of
TRIM and thus is not contained in our TRIM description in
chapter 4. However, a brief description of the capabilities
of the module is included below. 1/

Specifically, this module of TRIM has been used to
estimate the differences in coverage and cost of three dif-
ferent housing allowance programs: the Housing Gap Program
Center, the Rent-Conditioned Housing Gap Program Center, and
the Gross Income Reference Group Program Center. The three
programs utilize two different payment formulas, two different
concepts of program-defined income, and two different concepts
of payment standards. 1In each case, the TRIM simulations
focused on three areas of concern:

--The demographic composition of the eligible population.

--The condition of housing occupied by households at the
inception of the program.

--Household participation in other income-conditioned
programs.

In employing TRIM for these purposes some results from the
ongoing housing allowance experiments have been used to
specify certain of the assumptions, particularly ith respect
to expected rates of participation in a national nousing
allowance program.

The data base used for this work was the 1970 Census
Public Use Sample (CPUS). The CPUS was chosen because it
was more current than the Survey of Economic Opportunity
and broader in deta coverage than the CPS. However, it was
necessary to develop information on such variables as mortgage
debt and equity for owner-occupants and "housing costs" for
homeowners which are equivalent to rent. These variables
were imputed 2/ to each household record. Various other as-
sumptions peculiar to housing programs were also made.

l/See also, Variations of Selective Design Elements for Housing
Allowances: Simulations Using the TRIM Model, Urban Institute
Working Paper 216-1%5, Aug. 1975.

2/by "imputed" we mean that data obtained from or based on
one survey are attributed to each household or individual
on another survey, usually using statistical methods.
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FEDERAL ENERGY ADMINISTRATION

The Office of Consumer Affairs/Special Impact is the
only office in FEA to use TRIM to date. 1/ They have com-
pleted their development of the Comprehensive Human Resources
Data System (CHRDS) Phase I to provide a tool for evaluating
the impact of proposed energy programs on household consumers,
cross-classified by a large variety of demographic and economic
characteristics at national, regional, State, and local levels.

TRIM is an integral part of CHRDS since, in order to
permit the needed demographic, economic, and geographic cross-
classifications, CHRDS is being designed as a file of sample
micro-data on individual households and their component persons.
Basically, CHRDS is to be developed in the following steps:

--Initial data base preparation.

--Updating the data to the current year.
--Enriching the file with additional energy data.
--Projecting the data to a future vear.

The initial data base preparation involves drawing a sub-
s-mple of the 1970 Census Public Use Sample, and performing
the reformatting and recording operations that are necessary
to TRIM processing. The updating involves adjusting the data
to control totals from the latest published administrative
statistics on demographic characteristics, employment, and
income distribution. Next, missing or outdated types of in-
formation, such as transportation and enerqgy use data are
imputed. Other information necesseary for the derivation of
disposable income such as tax and transfer program payments,
which are not reported or are underreported on the basic file,
will be simulated by TRIM and added. The data are then pro-
jected to a future year in accordance with Census and other
projections using one of the TRIM aging procedures. The final
stage of the system simulates the energy consumption in order
to evaluate the effects of various energy programs for future
years.

1/This group is now the Office of Consumer Affairs within
the Office of Intergovernmental and Institutional Relations,
Department of Energy.
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FEA is in the process of putting TRIM on their comguter
system so that they will be able to do most of the work in-
house in the future. FEA intends to incorporate the Survey
of Income and Education (SIE) data base into CHRDS when it
becomes available as well as incorporating some additional
MA1H modules into CHRDS.

CONGRESSIONAL BUDGET OFFICRE

The Congressional Budget Office (CBO) is a recent user
of TRIM. Their first use of the model was in 1975 for pro-
jecting growth of selected Federal income assistance programs
to the year 2000. More recently, CBO used the MATH version
of TRIM to analyze income distribution effects and the ag-~
gregate oudget impact of major welfare program reform alter-
natives. Both of these efforts are described more thoroughly
below.

A distinction between other users of TRIM and CBO is
that the former have been concerned primarily with effects
and impacts on their specific program(s), while CBO's anal-
ysis deals with all the programs. In“their first use of the
model, CBO used TRIM to produce long-range estimates of the
costs and caseloads of the SSI, AFDC, and Food Stamp programs,
while other methods were used to estimate the remaining in-
come assistance programs (Social Security, Government pensions,
Veterans' benefits, Medicare, and Medicaid). For this anal-
ysis, considerable effort was required to demographically and
economically age the 1973 CPS data base to the year 2000.
Simulations were performed for various options reflecting
current law, price inflation, and cihanges in productivity. 1/

CBO's more recent use of TRIM was to describe income dis-
tribution effects and the aggregate budget impact of all cur-
rent income assistance programs and tax laws as well as major
alternatives for 1978 and 1982. They used the MATH version
of TRIM to estimate the costs and caseloads for the Food Stamp,
AFDC, SSI, and Federal income tax programs. Again, other pro-
cedures were used to estimate the costs of the Social Security
program, Veterans' benefits, Medicaid, and other prcegrams.
Much of the effort of this contract was devoted to data base
modifications, such as adjusting the data base to correct for
income underreporting, and developing a new procedure for
demographically aging the data base.

1/The results of this study contained in Growth of Government

- Spending for Income Assistance, A Matter o0Ff Choice, a Com-
mittee Print, dated Dec. 3, 1975, for the Committee on the
Budget, U.S. Senate.
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CBO has expressed a desire to work with the contractor
to develop a permanent staff capability for performing
analyses of the above type, possibly using the H.I.S. version
- of TRIM and H.I.S. staff support.

OTHER CONGRESSIONAL USERS

We have identified a number of other uses of TRIM in the
legislative branch. These includas the

--preparatior of an issue paper for the Congressional
Research Service, Library of Congress, concerning
estimating the population eligible for food stamps; 1/

--use of TRIM by the Senate Agriculture Committee to
analyze alternative plans concerning Food Stamp program
reform; and

--use of TRIM by the Subcommittee on Fiscal Policy, Joint
Economic Committee, tu analyze welfare reform alterna~-
tives including the proposed Allowances for Basic Liv-
ing Expenses program. 2/

Also, in anticipation of continued usage by the legisla-
tive branch, H.I.S. has installed TRIM on its computer system
and has a small staff available to respond to congressional
requests to use the system. As we mentioned earlier, the
analyses we conducted {see ch. 6) were made using the H.I.S.
version of TRIM.

USE OF TRIM BY STATE GOVERNMENTS

The use of TRIM as an analysis tool at the State level
began in 1973 when it was used to project future costs and
caseloads of various public assistance and tax programs for
the States of Michigan and Washington. Heretofore, the model
was used to project cost estimates at the national level.
Michigar. no longer uses TRIM but Illinois is planning to in-
corporate TRIM as a submodel of a larger model called the
Illinois Policy Model which is expected to become fully opera-
tional in 1977.

1/Harold Beebout, Estimating the Population Eligikle for Food
Stamps, CRS, Feb. 18. 1975.

2/Income Security for Americans: Recommendations of the Public
Welfare Study, Joint Economic Committee, Dec. 5, 1074.

22



The State of Washington has been using TRIM for the past
several years to simulate ongoing programs. Originally, the
State used TRIM as an integral part of the Seattle negative
income tax experiment funded by HEW. The State plans to use
TRIM to perform additional research and long-range planning
to identify the

-~impact and the incidence of the proposed State income
tax on the general population,

--amount of revenues to be derived by the implementation
of an income tax scheme, and

-~impact of negative income tax proposcls on the State's
existing income maintenance program.

In 1973 the Michigan Department of Social Services con-
tracted to use TRIM for the purposes of

--estimating future costs and caseloads of the State's
public assistance program and

--providing better estimates of the number of individuals
eligible for public assistance programs with complex
eligibility criteria, such as AFDC.

Michigan indicated that they discontinued the use of the TRIM
model in 1973 because they were dissatisfied with TRIM's
ability to estimate the State's AFDC-eligible caselocad. For
example, 1972 simulations for single-parent families produced

a patticipation rate ¢f 143 percent for single families

eligible for AFDC in tiichigan which indicated to them that

there were definite problems with the TRIM techniques for
projecting Michigan AFDC caseloads. The Department presently
uses Several econometric models to make its State projections
for the AFDC program and the State's general assistance program.

Illincis is incorporating TRIM as a submodel (component)
of the larger Illinois Policy Model now under development
by the Illinois Bureau of the Budget. The Illinois Policy
Model is being designed to combine two modeling methodologies--
macroeconomic modeling and microsimulation in order to provide
an output that gives both a macro-overview and microdistribu-
tional picture. TRIM will provide the microsimulation capa-
bility for the system. The Illinois Bureau of Budget intends
to use the Illincis Policy Model to analyze the direct and
indirect effects ¢f State or Federal policy on the industrial
sectors of the State, employment, and income. Although TRIM
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will be a component of the multifaceted Illinois Policy Model,
Illinois also plans to use it independently to project the
State's caseload and costs for the various income transfer
programs. These projections are to be used in the formula-

tion of Illinois' fiscal year 1978 budget and for planning
tor fiscal years 1978-82.
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CHAPTER 4

TECHNICAL DESCRIPTION OF THE TRANSFER INCOME MODEL

The previous chapters provided a brief overview of TRIM
and its governmental uses. This may be sufficient for the
analyst or decisionmaker who is not interested in exercising
the model at this time, but nevertheless wishes to obtain
some understanding of the model's structure and operation.
This chapter is addressed to the analyst or decisionmaker who
envisions a possible application for the model based on the
previcus material but first needs to know more about how the
model simulates the income transfer area.

The following sections describe, in considerable detail,
the TRIM basic components identified in figure 1.1/

TRIM DATA BASES

The first, and perhaps the must important, componernt of
the TRIM system is the data base or. which TRIM carries out
its calculations. As we mentioned earlier, TRIM is a micro-
simulation model. Consequently, its inputs must be in the
form of what is known as a microdata file. The term
"microdata" is used to refer to the fact that the total
sample consists of observations which are recorded for
individual decisionmaking units, such as persons, families,
or households. A TRIM data base also must

--be representative of the population as a whole in the
sense that a "weight" is associated with each observa-
tion which inflates the individual sample to the seg-
ment of the entire popnlation which it represents;

--have sufficient sample size to insure the needed
accuracy of distributional detail;

--be reliable in that valid sampling and editing pro-
cedures have been used;

--contain information on individual persons, preferably
with family and household information as well; and

--contain requisite information on income and other
economic, social, demographic, and geographic
characteristics of the persons and families.

1/We have attempted to avoid using computer jargon whenever
possible, and, for the most part, we do not discuss the
mechanics of running the model.
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The specific information which a TRIM data base must
contain depends to some degree on the programs simulated.
However, a set of data commonly required by the tax and
transfer program modules can be listed. Common demographic
data requirements include such items as age, sex, household-
family relationship, marital status, student status, resi-
dence, and work experience. Economic data requirements in-
¢lude the reporting of the income and asset holdings or income
received from asset holdings. Income should be disaggregated
as finely as possible so that the types and sources of income
can be idertified. TRIM disaggregates income into 14 separate
sources.

Any data base possessing the characteristics described
above is a potential TRIM data base. Major data bases which
have been used in producing TRIM estimates include the March
Current Population Survey, the 1967 Survey of Economic Cppor-
tunity (SEO), and the 1970 Decennial Census Public Use Sample.
Recent developments have prompted the use of additional data
bases. [or example, merged files have beer used by the De-
partment of the Treasury (merging Statistics of Income data
and Current Population Survey Data) and by Social and Reha-
bilitation Service, HEW (merging a stratified subsample of
the 1970 CPUS and the 1973 AFDC Survey). 1/ Other potential
data sources include the newly released 1373 Annual Housing
Survey and the Survey of Income and Education, conducted dur-
ing March, April, May, and June of 1976, but not yet available.

Four of these data bases are described in more detail
below. The March CPS is generally considered to be the pri-
mary data base for TRIM and is discussed first. SEO and
CPUS are then described. Finally, since SIE is expected to
become an important new data base, it is described briefly.
Tt will be evident from these descriptions that the selec-
cion of the data base to be used in producing TRIM estimates

1/It is appropriate to mention here that there has been con-
ciderable debate about merging data files, matching data
files, and creating synthetic data files. The experts do
not agree on the validity of the procedures which have
been adopted. Some discussion and further references may
be found in "The Annuals of Economic and Social Economic
and Social Measurement," Vol. 1, No. 3, pp. 325-357, dated
July 1972. 1In addition, the entire April 1974 issue of
this Journal is devoted to surveys and microdata; it con-
tains several interesting articles and discussion relevant
to the entire subject of data bases such as one required
by TRIM.
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is dependent on the specific application. Each of the data
bases is superior to the others for some given purposes. A
comparative summary of these data bases is contained in
figure 4.

Current Population Survey

CPS is an annually recurring survey which collects
information on a fixed set of questions each month and a
supplemental set which varies from month to month. TRIM -
uses the March CPS which includes queries on income for
the previous year and employment status for last year, and
last week. The sample covers the resident, civilian, non-
institutional population of the United States, and those
members of the Armed Forces in the United States who live
off-post, or on-post with their families. Approximately
47,000 households (about 130,000 individuals) are inter-
viewed. The March CPSs from 19€¢8 to 1975 inclusive are
currently available for use as TRIM data bases.

Several properties of the CP3 which make it a desirable
survey for use as a microdata base for TRIM are listed below:

--The survey is reported annually, and is generally
available less than a year after the survey is taken,
providing a relatively "current" data base.

--CPS contains most of the demographic, social, and
economic information needed to simulate the tax and
transfer progranms.

--It is a representative sample of sufficient size to
allow analysis of the distributional effects of
transfer programs, although not generally to the State
level of geographic detail.

--The quality of the data and editing procedures is
high.

The CPS also has several short-omings which make alter-
native data bases better for some pirposes. For example
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--CPS contains little information on disability and
health necessary to determine categorical eligibility
for transfer programs such as Supplemental Security
Income;

--CPS does not contain information on assets;

-~-CPS lacks information on wage rates, which is neces-
sary in simulating transfer programs incorporating
wage rate subsidies; and

--all the Census Bureau data files employ a restrictive
definition of personal income.

Survey of Economic Opportunity

In 1967, the Bureau of the Census conducted the SEO for
the Office of Economic Opportunity. The SEO file of 30,000
households, consists of a national sample of approximately
18,000 households, and an additional 12,000 households drawn
from areas with large nonwhite, low-income populations. The
latter was chosen to provide better detail on the characteris-
tics of the nonwhite poor. Like CPS, SEO employs a household-
family person format and contains essentially the same infor-
mation on every individual within the sample household.

The advantages of SEO over CPS as a TRIM data base are:

--SEO contains relatively detailed asset information
and information on health impairment.

~--SEO's sample design includes proportionately more low-
income families.

Several disadvantages of SEO over CPS as a TRIM data
base are:

~-The data are becoming outdated (income data are over
11 years old and demographic data are over 10 years
old).

--Unearned income by source was collected on a family
rather than a person basis.

The 1970 Decennial Census
Public Use Sample

CPUS was produced by selecting 1 out of every 100 basic
records from the 1970 Decennial Census (smaller samples of
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1l in 1,000 and 1 in 10,000 records are also available). Two
supplementary questionnaire forms were distributed during the
19706 Census with 5 percent of the population receiving one
type of long guestionnaire and 15 percent of the p pulation
receiving a second type of long guestionnaire. Separate 1 in
100 data files were produced from the responses to each of
these long questionnaires. Thus, while each of these is
actually a 1 in 100 sample, they are referred to as the
5-percent sample and the 15-percent sample. While TRIM can
use either of these samples, the 5-percent sample is preferred
because it contains health impairment information.

The CPUS file contains most of the data contained on CPS
and is superior to CPS in the following:

--The sample size of CPUS is large enough to permit
transfer program estimates for even small States or
the large standard metropolitan statistical areas
(SMSAs) with an acceptable sampling error.

--CPUS contains information on amount of rent paid and
value of home, which is important in the simulation
of certain tax and transfer programs.

However, CPUS also has several weaknesses as a TRIM
data base. For example

-—-it contains much less detailed information on the
past year's woirk experience;

~--it lacks detailed information on the source of income;
and

--it is collected only every 10 years and the 1970 data---
for income and work experience in 1969--is already
outdated.

Survey of Income and Education

The primary purpose of this survey is lo determine for
each of the States the number of children age 5 to 17, in-
clusive, living in families at or below the poveriy level,.
The criteria of poverty is that used by the Bureau of the
Census in c~mriling the 1970 Decennial Census.

The sample for SIE consists of approximately 150,000
households. SIE should possess all the aforementioned ad-
vantages of CPS, and several of the CPS disadvantages have
been rectified. For example, SIE has additional social and
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demographic information, especially for children, and more
informaticn on public assistance and food stamp recipiency,
housing costs (e.g., house value, mortgage value, rental
subsidies), other assets, disability, and health insurance
covrrage. However, SIE may pose the following problems:

--The basic TRIM data format may need to be revised and
the data modification procedures will undoubtedly
need to be reprogrammed if SIE is used.

--The sample size of SIE is several times that of CpPS--
this implies that it will take the computer consider-
ably longer to process the SIE data file. Since it
is already very costly to run TRIM, this will probably
necessitate sampling the SIE sample to get computer
running time down to no more than its present level--
thus introducing additional uncertainty to the results.

INCOME UNDERREPORTING

Finall . it should be mentioned that there is one weak-
ness which i. common to all of the data bases described
above--the und.rreporting of income. This underreporting is
of two types:

--Reporting less income than received.
--Nonreporting of income received.

The degree of severity of underreporting varies across in-
come sources as well as among data bases as is shown in

table 1. Using the underreported income could lead TRIM,

for example, to overestimate the size of the poverty popula-
tion and the dollar cost and coverage of the means-tested
programs. The desire to address this problem was the primary
reason the Department of the Treasury created the merged file
mentioned earlier.

PREPARING THE DATA BASE

Once a data base has been selected it must be prepared
properly for use in TRIM. There are three main steps in this
process.

--The first phase cf this process consists of converting
the data into standardized TRIM format called CPSEO
(from CPS/SEO). This step also involves discarding
super fluous information, range checking of variables
to insure that they fall within specified limits,
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transforming household records into family records
where necessary, and other related processing.

--The second phase converts the new CPSEO formatted data
base into a form which is much more efficiently proc-
essed by a computer.

--The final phase performs several data bLase modifica-
tions. Due to the length and complexity of this phase
in the processing, it is discussed in more detail in
the following section.

MODIFYING THE BASE YEAR DATA

The data bases used by TRIM were not specifically devel-
oped for TRIM. Consequently, a considerable amount of data
modification is required in order for the data base to contain
the necessary information to be useful for TRIM purposas.

The computer programs in the data modification module,
for the most part, add information to the person records in
the newly organized data base. That is, based on the initial
information contained in the data base, the existing informa-
tion is restructured and additional information is inferred.

One of these computer programs, for instance, classifies
persons according to various status definitions which must be
known in order to later determine each person's eliyibility
for a particular transfer program. Included pro-edures
classify persons according to their age, marital status,
health status, student status, and military status. For
example, a person's health status and age must be known in
order to determine whether or not that person is eligible
for the Supplemental Security Income program. Once these
status variables are determined for each person in a family,
they are added to the family's person records.

Another collection of computei. programs groups family
members into various filing units according to the diverse
rules of various existing and proposed tax and transfer
programs. For example, the filing unit used for purposes
of the Federal personal income tax is very different from
the unit used for purposes of the public assistarnce programs.
These filing unit definitions are critical to the successful
simulation of the tax and transfer programs, and they are
discussed in more detail in the sections describing the
transfer programs.
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A third set of computer programs allocates any unearned
income received by the family to the particular sources from
which it came and to the individual persons in the family for
whom the income was intended. These allocations are made
because data as reported in the CPS often group together in-
come received from more than one program (e.g., unemployment
compensation and veteran's payments are reported together on
the CP5). The allocations to particular persons in the family
are made because the survey reporting unit is often larger
than the filing unit appropriate for a given transfer program.
In order to determine income eligibility of such smaller fil-
ing units, it may be necessary to know the amount of unearned
income received by each individual person in that filing unit.

Still another computer program can be requested which
attempts to correct for survey underreporting or income,
mentioned earlier. Then, the total corrected amounts are
approximately equal to independent estimates published by
various Government agencies. 1l/ 1If income correction is
desired when using TRIM, both the reported (urcorrected) and
corrected inccocme figures are retained on the family and person
records. Computations may be made then with either the re-
ported or corrected figures. However, due to various prob-
lems this procedure is rarely used. 2/

In conclusion it should be stated that for some of these
data modifications the decision rules used to make the data
modifications naturally rely on the subjective judgment of
the analyst who developed the decision rule. 1n chapter 6,
we will show how this can lead to considerably different
results.

PROJECTING THE DATA BASE
TO _REPRESENT A FUTURE YEAR

The purpose of the data projection module is to adjust
the data base in a manner such that the modified data reflect
as closely as possible the demographic, economic, and, to a
limited extent, unemployment characteristics of the popula-
tion in the year of interest. From the time a data base being
used by TRIM is developed (e.g., March 1975 in the case of the
CPS) to the year being simulated (e.g., 1977 or 1980) it is

1/See footnote in table 1.
2/See "Editing Census Microdata Tiles for Income and Wealth,"

Annuals of Economic and Social Measurement, Vol. 2, no. 2,
April 1973 by Nelson McClung.
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likely that the population has grown, but at different rates
for different subgroups; personal income has changed in re-
sponse to changes in productivity, price changes, and for
other reasons; and there may have been observed or projected
changes in the unemployment rate. Each of these factors can
have an important impact on tax and transfer programs case-
loads and cost estimates, and consequently adjustments to the
data base must be made. 1In fact, since the most recent survey
for any of the TRIM data bases is about 2 years prior to the
current year (i.e., as of February 1977, the March 1975 CPS
was the most current March CPS data base available), the data
projection module must be used in order to simulate current
year estimates of programs.

The data projection module includes computer programs
which

--project (i.e., age) the data base demographically and
economically and

--adjust the data base for observed or projected changes
in the unemployment rate.

The aging process in TRIM is termed a comparative static
procedure because the process is simply a two-step readjustment
of family and person weights and reported income using a set
of multipliers 1l/ at each step. Individuals do not grow
older, leave their parents' homes to form new households,
marry, divorce, or die; nor do they change their labor force
behavior. 2/ Rather, a family in the data base is aged to
represent a family of similar characteristics in the simula-
tion year. What does change is the weight attached to the
family (i.e., the number of families with these characteris-~
tics) and the income received by the familv.

The first step of the aging procedure consists of
adjusting the weights attached to each family and perscn

1/A multiplier is merely an adiustment factor. For example,

~ if one wanted to adjust 1975 earned income to reflect 1976
earned income, the multiplier for a 5-percent inflation rate
would be 1.05.

2,/Current work being performed for the Social and Rehabilita-
tion Service is aimed at developing a combination of dynamic
and static procedures to project the data base forward.
The static TRIM procedures would be augmented with dynamic
Procedures to simulate births, death, divorce, and marriage.
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record on the data base so that each record represents a new
number of persons or families consistent with control totals
obtained from Bureau of the Census population projections.
This is done by applying a set of demographic multipliers
derived from these control totals to the original weights.

The seccnd step consists of inflating income to reflect known
or expected changes in earned and unearned income. The income
adjustment is made by applying a set of income multipliers
that vary by income source and in some cases demographic
characteristics to the previously reweighted population.

There are a number of aging options which a TRIM user
may choose among in order to age the data base. Because of
the importance of this aspect of TRIM, these options will be
discussed at some length in the following sections.

Demographic aging

There are five demographic aging options in the H.I.S.
version of TRIM. Each of these options uses information from
aggregate Bureau of the Census population projections to derive
the aging multipliers which are then applied to the sample
weights on the daca base to age the data base demographically.
These options vary in the detail in which the demographic fac-
tors (i.e., age, race, sex, location, family characteristics)
are described and the procedure by which the aging multipliers
are derived (see fig. 5)., Further clarification of the dif-
ferences among these options follows.

As the fiqgure shows, options 1 and 2 are quite similar
and rely on hand calculations to develop the aging multi-
pliers. Option 3 is much more detailed and relies on a
computer program to develop the aging multipliers. However,
we were unable to test option 3 because it was not opera-
tional on the H.I.S. version of TRIM at the time of our re-
view. It was indicated to us that the procedure is difficult
to implement and conseqguently is not used widely by TRIM users.

It is recognized that the above options fail to account
for known or expected shifts in family composition, such as
the smaller family size resulting in a reduced number of
children as a percent of the total population. Note that in
figure 5, the age factor for these opt:ons is not very de-
tailed. The result has been that these options have over-
stated the number of children on those aged files signifi-
cantly. Optinne 4 and 5, which have been developed recently,
each try to improve upon these other aging options in this
respect. Each uses a multiple step procedure by which person,
household, and, finally, children sample weights are adjusted,
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in that order, so that they are consistent with the Bureau
of the Census population projections for these categories.
Although both options use basically the same data, their
procedures are quite different.

Demographic aging option 4 requires three separate
computer runs that

--adjust the sample weights to capture the projected
shifts in the population of persons,

--readjust the sample weights to capture the projected
shifts in the composition of households, and

——reconcile the resultant number of children to agree
with Census projections of the number of persons
age 14 and under.

Intervention is required between each computer run to manually
develop the multipliers for the next computer run.

Option 5 is completely automated ard, generally speaking,
easier to implement. It requires inputing Census projections
broken down to the demographic detail described in figure 5.
The data base then is retabulated at the household and person
lavel so the base year data is organized consistent with the
demographic detail of the input cata. Then mathematical
conditions are set to perform the three-step adjustment of
persons, households, and children with no manual intervention.
Other differences between options 4 and 5 will be discussed
in chapter 6.

Economic aging

There are currently three economic aging options in TRIM.
The primary difference among these options lies in the degree
of detail that economic factors being aced are described.

In option 1, multipliers are derived by extrapolating
from recent economic trends obtained from published data on
income and vary only by source of income. The sources of
income are broken down into 14 categories which include wages
and salatries, farm self-employment, nonfarm self-employment,
social security or railroad retirement, rent, interest,
dividends, welfare or public assistance, workmen's compensa-
tion, unemploymert compensation, veteran's payments, Govern-
ment pensions, pr.vate pensions, and other income. It is
implicitly assumed that income grows at a uniform rate for
all categories of persons.
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The second economic aging option is identical to the

first except for one category of income--wage and salary
income--which comprises, by far, the largest share of total
family income. Multipliers for wage and salary income are
estimated by a simple regression model which relates wage
and salary income changes as a function of the sex, race,
and occupation of the person, and the Consumer Price Index.
A set of 52 multipliers for wage and salary income is derived
as opposed to the single multiplier of option 1. Multipliers
for all other categories of income are the same as those used
in option 1.

The final economic aging option involves a two-step
process and is used in conjunction with demoyraphic aging
option 4. The first step is identical to the procedure de-
scribed in option 1 with the only difference being the deriva-
tion of the aging multipliers. The mu. tipliers used in this
step are based on the rates of change in the economic aggre-
gates for the principal income components (wage, self-employed
farm, self-emplovyed nonfarm, rent, interest, and dividends)
and the rate of change in the Consumer Price Index for the
remaining income components. The source of the aggregates
is the Survey of Current Business for historical periods and
the Data Resources, Incorporated, model for future periods. 1/

The second step is a iLyproduct of the demographic aging
process. Demographic aging, by itself, increases total income
on the data base simply because after the aging there are more
people :ripresented on the data base (1.e., the person weighte
have been increased) and income amounts for each person's
record have not changed. However, the aggregate data used to
develop the economic aging multipliers already accounted for
population increases. When these multipliers are used to
adjust the income amounts in the data base, the incr~ased
population effect on total income is accounted for twice.

The second step deflates income slightly to counteract this
unintended result.

The other aging adjustment that can be made adjusts for
changes in the aggregate unemployment rate.

1/The Data Resources, Incorporated, model is a large econo-
metric model of the U.S. economy. Other similar models
could be used as sources for this data but to date, only
the Data Resources, Incorporated, model has been usegd.
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Adjusting the unemployment
rate of the data base

The purpose of the unemployment rate adjustment process
is to modify a data base to reflect known or expected changes
in the unemployment rate between two periods of time. The
unemployment rate is considered an important variable in
transfer program simulations because changes in the rate
have been linked to changes in the costs and caseload of
wel fare programs.

The unemployment rate adjustment process in TRIM is
recognized as a weak link in the system and will be discussed
only very briefly. The unemployment rate adjustment process
is quite elaborate but is designed in such a manner that a
considerable amount of effort is required to develop para-
meters necessary to change the unemployment rate between
two specified rates. Currently, parameters exist only for
the rate changes of 3.8 to 5.0 percent; 3.8 to 5.6 percent;
4.9 to 5.9 percent; and 5.0 to 6.7 percent. Also, the com-
puter program as currently designed cannot simulate a decrease
in the unemployment rate. This aspect of the procedure is
especially limiting since the more current data bases reflect
the high unemployment rate of recent years and it is likely
that analysts would want to assume a lower unemployment rate
for some of their future year simulations.

Up to this point, we have described the TRIM data bases
and the computer procedures which modify or age the data
bases. It should be apparent that this aspect of TRIM repre-
sents a considerable portion of the system. The following
sections describe the modules which simulate the income tax
and transfer programs.

SIMULATING TAX PROGRAMS

Because many transfer programs use after-tax income as
part of their income eligibility tests, it is necessary for
TRIM to simulate Federal income tax and employee payroll
taxes. This section will describe how these tax programs are
simulated in TRIM. Each description will include a brief ex-
planation of the procedures involved and the standard output.
The first part describes the simulation of the Federal income
tax program, and the second part describes the simulation of
employee payroll taxes.

40



Tne Federal Individual Income Tax Program

The initial step in simulating the Federal Individual
Income Tax Program involves identifying individual tax filing
units. This process is somewhat complex because of the dif-
ficulty of determining which persons in the household are the
dependents of which filing units. The general filing unit
definer procedures contained in the data modification module,
mentioned earlier, are used to accomplish this task. Three
searches through the household filing unit are required in
order to identify the individual filing units. This is done
by grouping the persons within the household into joint units
or single units based on their marital status. Nonjoint units
are classified based on their household relationships as to
whether they could be a dependent on another return within
the household. Each tax unit within the household is classi-
fied also as to whether it could have a dependent on its re-
turn. In the third step, the number of exemptions for each
return is determined using family relationship, age, student
status, and support test to determine dependency. If a net
tax savings for the entire family would result, subfamily
members who would have been a dependent on a subfamily head's
return are imputed to the primary family head's return if
they meet the support test. 1In a fourth step, capital gains
are imputed.

For those tax units legally required to file, receipt of
capital gains is imputed randomly using a probability for
each adjusted gross income (AGI) class derived from Internal
Revenue Service tabulations of tax returns. For units
selected to receive capital gains an amount equal to the
average cavital gains received in their AGI class is imputed.

Having determined the adjusted gross income for each
return, an assignment is made then as to whether each return
would have itemized its deductions. This is done probabilis-
tically based on the proportion of returns which were itemized
in their AGI class. An average amount of itemized deductions
is then imputed for those returns which were selected in the
above step based on their level of adjusted gross income. 1In
the final step of the income tax simulation, total income tax
liability is computed using the tax rules and rate schedules
provided by the Internal Revenue Service. The computed tax,
less any credits, is stored with the person who has been
identified as the head. The output from the module includes
the tax liability and the number of units with taxable and
nontaxable returns by type of return filed.
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Payroll tax program

The payroll tax pro.rams simulated by TRIM include the

--Social Security, orficially designated as the 014 Age,
Survivors, Disability, and Health Insurance;

--Railroad Retirement Act; and
--Federal Civil Service Retirement System.

The payroll tax module is relatively simple. The filing
unit is the individual worker. The simulation is carried out
in two main stages. First the universe of contributing
workers is identified, and then taxable income and tax liabil-
ity are determined. The universe of contributing workers is
broken down into three basic categories. It is defined first
for the railroad retirement and Federal civil service pro-
grams; then the remainder of workers with earned income are
assumed to contribute to social security. The workers con-
tributing to railroad retirement are assumed to be all those
persons in private industry who listed railroad or railway
express as the industry where they held their longest job
during the previous year. Individual workers who contribute
to the Federal civil service program cannot be directly deter-
mined from the CPSEO file. This file does not specifically
distinguish Federal Government workers from other government
workers. However, it does list a general industry class of
government. To compensate for the lack of unique identifica-
tion, the Federal worker classification is imputed. Only
those workers listing government are included in the imputa-
tion procedure. Workers in occupations with significant
numbers of Federal civil service workers who also work for
some other level of government are selected for the Federal
worker classification according to a given probability. The
probabilities were determined by reconciling CPS tabulations
with Civil Service Commission data. The potential universe
of workers contributing to social security is then assumed
to be all other persons with wage and salary income, plus all
those with over $400 in self-employment income.

Once the contributing workers for these programs have
been identified the payroll tax can be computed easily by
applying the specific rules of each program. For example,
for the Federal Civil Service retirement program the tax
rate is 7 percent and all wage and salary income is taxed.

The basic program output of the payroll tax module shows
the number of contributors and their tax liability by program
type. The tax amount is stored in each contributing worker's
record.
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SIMULATING PUBLIC ASSISTANCE PROGRAMS

Once the data base has been modified and aged, and after
the tax programs have been simulated, the public assistance
programs can be simulated. This simulation is done in the
Public Assistarce module. :

This module was developed to serve as a tool for helping
to evaluate the impacts of proposed changes in several public
assistance transfer programs. In particular, the module con-
tains the coding necessary to produce estimates of numbers
of eligibles and costs for the following public assistance
programs:

—-~Supplemental Security Income.

~~Aid to Families with Dependent Children.

--General Assistance.

~~The now defunct Aid to Blind, 0ld Age Assistance, and
Aid to the Permanent and Totally Disabled Programs.

A brief description of the existing programs will bo presented
before we describe how they are simulated by TRIM.

Supplemental Security Income program

The Social Security Amendments of 1972 established the
SSI program effective January 1, 1974, to assist needy aged,
blind, and permanently and totally disabled persons. The pro~
gram, which replaced State-administered programs of 0Old-Age
Assistance, Aid to the Blind, and Aid to the Permanently and
Totally Disabled, provides minimum income to persons using
nationally uniform eligibility requirements and benefit
criteria.

Aid to Families with Dependent Chiliren program

The AFDC program is the principal means-tested Federal
program providing cash to the low income population. However,
under the Social Security Amendments, which created the AFDC
program, eligibility is based on more than financial need.
Payments only go to certain categories of families where
there is a dependent child deprived of parental support.

Each State has a substantial amount to do with running these
programs. Each State establishes the needs standard for that
State, and if an individual's income is below the needs stand-
ards, then the eligible family qualifies for AFDC benefits.,
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In many States the determination under the needs standard is
very complex and requires a detailed interview and budget
examination for each family.

This detailed examination is due, in part, to the process
by which AFDC eligibility is determined--a process signifi-
cantly different from the other public assistance programs.
Economic eligibility for AFDC is determined by a two-step
process:

--First, family gross income and assets adjusted to ex-
clude the few allowable exclusions from income is ex-
amined. If this is less than the allowed need stand-
ard, the family passes the economic eligibility screen.

--Second, for those families passing the eligibility
screen, the gross income established in step one is
decreased by all allowable deductions, such as the
AFDC income disregard, child care, and work-related
expenses. The resulting figure is then used in the
determination of benefits.

General Assistance program

"General Assistance" is a generic term for all welfare
programs run and financed solely by State and local govern-
ments. These programs have names like Home Relief, Emergency
Assistance, and Poor Relief. The programs are generally de~-
signed to aid those perscns or families which meet a State or
locally defiried need eligibility criterion, and who, in addi-
tion, receive no Federal aid.

How the public assistance module works

The module which simulates the public assistance programs
examines those filing units (individuals, couples, families)
identified by the filing unit definer procedure of the data
modification module as being categorically (as opposed to
economically) eligible for the different public assistance
programs. These filing units are subjected to various means
eligibility tests, the precise tests depending on the assist-
ance program, the State of residence, and the type of f.ling
unit. 1/ These tests can include:

~-An income test. Is the unit's countable income less
than a specified amount?

1/In addition, countable income and countable assets are
usually defined differently for the various programs.

44



--An asset test. Does the unit have less than a speci-
fied amount of countable assets?

--A support test. Does the unit obtain support from
anothe. individual?

The module examines the net income and assets of each of
the filing units. For those units which pass these means
tests, the module then calculates the benefit payable accord-
ing to the rules of the program. That is, as program eligi-
bility is established, the module calculates the benefit to
be received by the filing unit being examined. When the
module has finished determining all benefits for a given
filing unit, it makes appropriate entries in its internal
files and moves on to examine the next filing unit.

Factors which complicate the
public assistance simulation

There are a number of factors which complicate the offec-
tive simulation of transfer programs by the public assistance
module. Some of these factors are the

~-interrelationships among the several transfer programs,

~-multiplicity of types of filing units,

--use of different accounting periods for different pro-
grams,

-—-lack of asset data in the CPS data base,
--lack of data on blindness in the CPS data base,

--lack of data on State standards for general assistance
programs, and

--known income underreporting problem of the TRIM data
bases.

Most of these complications are addressed by the public as-
sistance module. However, the module's method of handling
each of the complications introduces uncertainty into the
escimates.
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Interrelationships among the several
transfer programs

The model, reflecting program definitions, distinguishes
among units which received benefits from different programs.
In particular, when the module examines units to determine
eligibility for AFDC, it accords a different treatment to
units already receiving SSI benefits. Also, within the TRIM
simulation the class of those who are categorically eligible
for General Assistance is defined as any family filing unit,
no member of which receives federally aided public assistance.
In short, the structure of the public assistance module re-
quires that SSI, AFDC, and General Assistance programs be
simulated, in that order.

Multiplicity of types of filing units

The actual transfer programs distinguish between differ-
ent categories of persons seeking public assistance. In fact,
different eligibility and benefit criteria are applied to each
category.

In order to capture this distinction, the model identi-
fies 10 types of filing units for the SSI program. The reason
for using multiple filing units is to distinguish among cate-
gorical eligibilities (i.e., blind, disabled, or aged) and
groups receiving benefits (i.e., a head-spouse couple, only
one of whom is getting benefits; a single person, non-head
of household; etc.). 1In AFDC simulations TRIM distinguishes
six types of filing units. As in the SSI program, the reason
for this differentiation is to identify more correctly those
groups receiving benefits. For example, an AFDC unit in which
one acdult receives SSI benefits and a single parent AFDC unit
are two of the six categories considered.

The final two filing units identify all those who are
categorically eligible for General Assistance. The first of
these consists of all persons in the family, where the family
contains no federally aided, categorically eligible, public
assistance persons and, in some States, no employable adult
as well. The second of these final two filing units is a
residual general assistance filing unit consisting of all
members of the family who have not been included in any of
the previous 17 filing units. This final residual assistance
filing unit should contain only persons otherwise eligible
for general assistance except for existence of an employable
adult in the unit.
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Different accounting periods for
different programs

One problem in simulating public assistance programs is
caused by differences in income accounting periods in the
available data and in the various transfer programs. For
example, eligibility for assistance programs is generally
determined on a monthly basis, while the Census Bureau nor-
mally collects income data on an annual basis. If a filing
unit has no income for part of the year and, at the same
time, has an annual income greater than the needs standa.d
when converted to an annual basis, use of arn annual accounting
period would miss its period of eligiblity.

TRIM has addressed this problem by incorporating two
Aifferent accounting period procedu.es--a simple annual
period and a more complex part-year procedure which is avail-
able for use in simulations of AFDT and Food Stamp programs.
The part-year procedure allocates income into two periods on
the basis of the "weeks worked" and "weeks not worked" of the
unit's principal wage earner, After allocating unearned in-
come to the appropriate period, the module performs separate
eligibility and benefit calculations for each accounting
period. Rather than make a policy determination as to the
correctness of a particular accounting procedure, the public
assistance module initially examines all filing units on both
a part-year and full-year basis.

Lack of asset data in the CPS data base

Program regulations have established certain bounds on
the amount and type of assets that can be held by a unit
receiving public assistance. In particular, the SSI programs
have limits for cash (or cash equivalent) assets of $1,500 for
a one-person unit, and $2,250 for a two-person unit. However,
the CPS does not contain asset data.

TRIM resolves this difficulty by using a surrogate for
assets in the "asset test." The model first assumes that
assets will produce a 6-percent return on investment. Under
this assumption the $1,500 and $2,250 amounts would produce
returns of $90 and $135, respectively. The module thus im=
plements the "asset test" for the SSI program by comparing
reported dividend, rent, and interest income with whatever
levels have been selected for the surrogate.

The module further distinguishes between "asset" levels
for the SSI and AFDC programs., While the $90 and §$135 amounts
are the preferred tests for SSI, an asset test is usually not
used in AFDC simulations because of the diversity of State
regulations.
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Lack of data on blindness in the
CPS data base

One of the categorical eligibility criteria for SSI is
blindness. This is reflected in the organization of the TRIM
public assistance filing units--categories seven, eight, and
nine of filing unit sevon describe three SSI units eligible
because of blindness. However, the CPS does not contain in-
formation on blindness. Aas a consequence, TRIM usually
ignores these three filing unit categories.

Lack of data on State standards
for General Assistance Programs

to those who are in need but do not receive any federally
aided public assistance. However, due to the lack of infor-
mation about State standards and criteria, TRIM defines the
economic eligibility and payment criteria for the General
Assistance program exactly the same as those for AFDC.

Income underreporting

Income underreporting is known to be a problem wich the
data bases normally used in TRIM simulations. Programs such
as AFDC with a two-step eligibility criteria can be partic~
ularly sensitive to income underreporting because, for units
near the need standard, a slight increase in income may cause
them to lose eligibility. However, unless the income under-
reporting is corrected by the data modification module (and
this is rarely done), the income underreporting problem is
ignored.

Qutput of the public assistance simulation

The public assistance module simulates both full-vear
and part-year accounting periods since some programs use
one accounting period while other programs use the other.
To be specific, a single vse of the module will, in princi-
ple, produce cost and caseload estimates for these programs
using two accounting periods, two support cests, and includ-
ing and excludiag a full standard test. The inclusion of a
full standard test, in principle, simulates the effect of
the previously described two-stage eligibility determination
process of the AFDC program.

The normal output consists of five tables. Four of the
tables present the four combinaticns of accounting period and
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support test. These tables are further divided to show
caseloads and benefits both before and after imposition of a
full standard eligibility test. The fifth table is a single
array called the "most appropriate eligibility option." 1In
this table, the combinatinns of accounting periods, support,
and full standard tests have been selected which most closely
match the intent of the SSI program, the AFDC program, and
the General Assistance progranm.

SIMULATIN

1 THE FOOD STAMP PROGRAM

After TRIM has made its public assistance eligibility
estimates, it can simulate the Food Stamp program. This is
accomplished in the Food Stamp module, which was developed
for the Food and Nutrition Service, Department of Agriculture.
Its purpose is to serve as a tool for assisting in evaluating
the impacts of proposed changes in the Food Stamp program.

Before describing how the module simulates the Food Stamp
program, a brief description of the program is warranted.
When it began in 1962, the program was relatively small and
designed to remove surplus commodities from the market while
at the same time helping the needy. With the various changes
in the program since then, the cost of the program has esca-
lated to an estimated $5 billion in fiscal year 1976, and it
serves over 17 million people. Households in which all mem-
bers receive public assistance are automatically eligible
for food stamps but other households may also qualify after
an examination of their income, family size, and the values
of some of their assets. The amounts of food stamps a par-
ticipating household may receive varies w~ith family size.

The purchase requirement (the amount the household must pay
to purchase the food stamps) varies with family size and net
family income (gross monthly income less taxes and certain
deductions). The difference between the amount of food
stamps the household receives and the purchase requirement
is the Food Stamp bonus value. This represents a cost to
the Government. 1/

How the Food Stamp module works

In the flow of TRIM processing the Food Stamp module
must be preceded by the tax modules and the Public Assistance
module. The reason for this order is that participation in a
public assistance program may automatically qualify a household
for Food Stamps and Federal Insurance Compensation Act (FICA)

l/See footnotes on pp. 8 and 10.
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taxes and Federal taxes are two of the items deducted from
gross monthly income in determining net income for the Food
Stamp program. When simulating the current program, the fil-
ing unit used is the household. If desired, a filing unit
otker than the household can be used to simulate a Food Stamp
alternative.

To simulate the Food Stamp program, the module calculates
the net income (with respect to the Food Stamp program) and
assets of each household in the CPS file and following the
rules of the Food Stamp program determines whether the house-
hold is eligible for food stamps. Households in which all
members receive public assistance are not screened for in-
come eligibility as they are automatically eligible for Food
Stamp benefits. For those households eligible, the Fnod Stanmp
bonus value is calculated and, using the household weights,
the national totals for the eligible population and bonus
value are estimated. Food Stamp program participation is
estimated from the Food and Nutrition Services' Septenber
1975 Annual Household Survey of the Characteristics of Food
Stamp Recipients. Finally, the module outputs tables which
identify the number of eligible households and participating
households and the resulting bonus values as a function of
household size and gross monthly income for an average month.
There is also the option to estimate andg output these figures
on a yearly basis.

Factors which complicate the Food Stamp simulation

The process described above is straightforward but
implementation is complicated by several factors, the

~-lack of gross monthly income data in CPS;
~-known income underreporting problem of CPS;
--lack of asset information in CPS;

--lack of sufficient information in CPS on allowable
deductions for the Food Stamp program;

--fact that the Public Assistance module estimates eli-
gibility in a public assistance program, not partici-
pation, and the general assistance estimates are ac-
knowledged to be poor; and

--need to estimate participation in the Food Stamp pro-
gram, not just eligibility.
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Each of these three items is addressed by the rood Stamp
module, but in each case the method the module uses to handle
the complication introduces uncertainty into the Food Stamp
program estimates.

Computing gross monthly income

The CPS data base does not contain monthly income data.
Since monthly data are needed to determine Food Stamp program
eligibility, the model computes gross monthly income for each
household using a combination of survey week and annual earn-
ings and employment data, data on unearned income other than
public assistance, and simulated public assistance.

Accounting for income underreporting

An adjustment for income underreporting is made by the
Food Stamp module. The adjustment does not correct the
underreported income. Rather, income-eligible households
are eliminated from further consideration based on the prob-
ability that the income-eligible household would be ineligible
if the household's income had been reported correctly. The
table of probabilities used to eliminate eligible households
is a function of the age of the head of the household, em-
ployment type, th2 sum of the household's rent, interest and
dividend income, and the relationship of the household's in-
come to poverty-level income. The table was developed using
a CPS data base that contained both uncorrected and corrected
income. 1/ Using this data base, the incidence of households
failing the Food Stamp income test as a result of the correc-
tion for income underreporting was tabulated to develop the
table of probabilities.

Imputing Food Stamp countable assets

Asset information is imputed to the TRIM data base as
part of the Food Stamp program simulation process. Food Stamp
countable assets (other assets are ignored) are estimatcd as
a function of the household's economic and demographic charac-
teristics from Survey of Economic Opportunity data. This is
implemented in the Food Stamp module by using a set of regres-
sion equations which were estimated using the SEO data. Four
regression equations are used--one for each of four age of
head of household categories. The conceptual model underlying
the regression equations emphasizes a life cycle approach in

1/The accuracy nf the income correction procedure used
is difficul: to assess. (See p. 26.)
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which savings behavior and the position of the family in its
life cycle are key determinants of the amounts of a family's
assets. It hypothesizes that assets are a function of the
age of household head, current income, occupation, marital
status, residence, and self-employment.

Imputing Food Stamp deductions

Five types of deductions allowed as deductions from
gross income in computing Food Stamp net or countable income
are imputed to the TRIM data base by the Food Stamp module.
The five deductions are: medical expensec when they exceed
$10 ver month, child care ex¥penses, education fees, unusual
(hardship) expenses, and shelter costs in excess of the deduc-
tible. 1/ These deductions are estimated based on data from
the September 1975 Annual Household Survey of Food Stamp Recipi-
ents. Two other deductions, mandatory taxes (FICA and Federal
taxes), and the 10 percent work allowance up to $30 per month
are computed by the model directly. Using the September 1975
survey, a regression equation was estimated for each of the
five types of deductions giving the probability of a house-
hold taking the deduction as a function of the household's
economic and demographic characteristics. Another set of
regression equations estimated the dollar values of each of
the deductions as a function of the households' economic and
demographic characteristics. The Food Stamp module then uses
these equations to

—-select households to take the deductions according to
the estimated probabilities and

--compute, for each deduction type, a deduction amount
for each household selected to receive that deduction.

Simulating participation in the
public assistance programs

Rather than use the estimates of those eligible for
public assistance determined by the public assistance module
(a number considerably more than those actually participat-
ing), the Food Stamp module simulates participation in each
of the public assistance programs based, in part, on those
determined eligible by the Public Assistance module. In par-
ticular for the AFDC brogram, participants are selected from
the list of TRIM-determined eligibles according to the brob-
ability of participation in the brograms as a function of the
region of the country in which the eligible unit resides. For
the SSI program, participation is simulated using a compli-
cated procedure which makes use of data on SSI recipients

1/See footnote on o. 10.
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from the CPS survey and the TRIM determined SSI eligible
caseload. For General Assistance, only those units acknowl-
edging receipt of Public Assistance payments on the CPS, but
not selected by TRIM to participate in the SSI and AFDC pro-
grams, are selected to participate. Also, unlike the other
programs, for General Assistance, the dollar value payments
simulated by TRIM are ignored and are replaced by the reported
amount contained in CPS,.

Simulating participation in the
Food Stamp program

The need for the development of participation rates for
the Food Stamp program results from the fact that historically
a significant proportion of the Food Stamp eligible population
does not participate in the program. To develop these parti-
cipation rates, known characteristics of participating Fcod
Stamp households obtained from tne FNS's September 1975 survey
are compared with TRIM=-simulated eligible households for the
same period. The end result of the procedure is an array of
480 participation probabilities which vary as a function of
household size, gruss income, age of household head, receipt
of public assistance, and simulated bonus value. The array
of participation probabilities is used by the Food Stamp
rodule to select participating housetolds from the list of
simulated eligibles.

OTHER FEATURES

Other features of TRIM include the generalized Income
Maintenance Simulation module, (IMSIM) the TALLY computer pro-
gram, and an optional output generation capability called
SUMTAB.

The purpose of the IMSIM module is to provide TRIM with
increased flexibility in simulating a wide range of welfare
reform alternatives (e.g., negative income tax programs).
The module simulates the tax and transfer program proposals
in two steps. The first step involves creating the filin-
unit prescribed for the proposed tax or transfer program
and the second step calculates the transfer payment. Th.
IMSIM Module was designed so that a TRIM analyst (rather < han
a computer programmer) should be able to specify, in full,
many of the programs and program alternatives without the
assistance of a programmer. The output from this module is
limited to the listing of five numbers for the program being
simulated, the total

--number of categorically eliuible filing units,

--number of categorically eligible persons,
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~--number of filing units receiving benefits,
--number of recipients, and
—--program costs,

The TALLY routine permits a user to modify existing
modules in TRIM when the desired modification cannot be
achieved through the use of parameters. TALLY essentially
allows the user to insert new computer coding, or change any
existing computer coding to perform unique calculations. By
hariling a modification in this manner, no permanent change
is made to TRIM, but rather the change is in effect only if
the TALLY computer program is requested during simulation.
The TALLY feature is currently being used in the H.I.S. ver-
sion of TRIM, as an interim procedure, to prepare the TRIM
data base for the Food Stamp module by simulating public as-~
sistance participation (i.e., SSI, AFDC, and General Assist-
ance) and imputing Food Stamp countable assets to the data
base among other purposes. Eventually all these functions
will be performed by other parts of TRIM, and the TALLY fea-
ture will not be needed for this purpose.

The purpose of the SUMTAB feature is to provide TRIM
with the capability to produce summary tables which indicate
the distributional effects of the tax or transfer program
being simulated. Any person or family characteristic,
either computed by TRIM or contained in the original TRIM
data base can be screened. For the specified characteristic,
SUMTAB will produce a table by income class and family size,
which contains the number of families or persons (both un-
weighted and weighted) with the characteristic and, if the
characteristic has a dollar value (e.g., simulated AFDC bene-
fits), the total dollar amount. Alternative definitions of
income and the filing unit may be specified. For example, we
used SUMTAB to tabulate by total income class and family size,
the number of fimilies within the earned income class, and
the total earned income for the class. We also uced the
SUMTAB feature to tabulate, by total income and family size,
the number of families and persons on the CPS data base that
were designated as categorically eligible for the SSI program
because of a disability.
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CHAPTER 5

OQUR CRITERIA FOR EVALUATING TRIM

For our purposes, model evaluation is the process of
assessing a model in terms of its structure and data inputs
in order to determine, with some level of confidence, whether
or not the results produced by the model can be useful to
policy analysts or decisionmakers. The process does not end
there. Once a model is judged useful, it is necessary to
identify and explain how it might best be used.

There are no universally accepted guidelines or procedures
for evaluating models. Based on an extensive literature search,
and on our past modeling experience, we have developed criteria
which we feel form the nucleus for such an evaluation. They
are identified and described in the sections below. These
criteria are not definitive, and are not so intended. Since
TRIM is a large-scale, computerized model, our criteria are
directed at that type of model. Many of the criteria specified
herein can be used to evaluate more general conceptual models.

Our experience and that of other investigators has revealed
that many problems occur during the development and/or use of
computerized models operating in a decisionmaking environment.
Nevertheless, examples exist which show that models can con-
tribute pozitively to the decisionmaking process in spite of
the fact that such problems detract from the usefulness of the
model .

Some problems include:

~--The poor quality and/or lack of documentation made it
difficult to understand the model's assumptions, uncer-
tainties, and limitations as well as its capabilities.

--The model development effort lacked sufficient coordina-
tion between the developer and the user. The user did
not participate in the planning of the model; thus,
the model did not clearly refle~t the user needs.

--Workable provisions for updating the model for futnre
uses were not made; thus, the model soon began to pro-
duce nutdated information.

--It was not possible to obtain the data needed to make
the model function.
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With these recurring problems in mind we have developed
a set of criteria to assess the usefulness and appropriateness
of a computer model. The criteria comprise what we believe
to be a minimal set of general guidelines or procedures to
follow when evaluating a model. However, a model must not
be judged in the abstract only but with regard to its purpose
and objectivez, the manner in which it is being used, and
other feasible alternative approaches. Each criteria must be
viewed within this framework.

The criteria we developed concern:

—-Model documentation.

--Computer program verification.

--Technical validity. 1/

--Operational validity.

--Dynamic validity.

--Usability.

Pertinent questions which address these criteria are
shown in figure 6. The criteria are discussed in more detail

in the following sections.

MODEL DOCUMENTATION

Computer documentation, as used in this report, is de-
fined as information recorded during the design, development.
and maintenance of computer applications to expiain pertinent
aspects of a data processing system--including purposes,
methods, logic, relationships, capabilities, and limitations.

Corputer model documentation is the principal instrument
which allows people interested in a nodeling effort--the user,
the model developer, potential users, etc.--to communicate.
Complete documentation is important to (1) insure that the
model is thoroughly understood and can be operated and main-
tained in the present and the future and (2) facilitate
evaluation of the model by a third party (i.e., someosne other
thari the model dQeveloper or initial user) such as GAO.

. o o 2 7 st e o e R

1/See Schellenberger, Robert E., "Criteria for Assessing
Model Validity for Managerial Purposes," Decision Sciences,
Vol. 5, 1974 pp. 664-653.
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FIGURE 6. GAO'S CRITERIA FOR EVALUATING TRIM

MODEL DOCUMENTATION
Is the computer model documentation sufficient
to understand, use, and maintain the model?

COMPUTER PROGRAM VERIFICATION
Was the computer model adequately verified?

TECHNICAL VALIDITY
What are the fundamental assumptions made
in the model?

OPERATIONAL VALIDITY
What effect do these assumptions have on
the model’s results?

DYNAMIC VALIDITY
Have adequate procedures been established to
maintain the model over its life cycle?

USABILITY
Is the model usable by policy analysts/decisicn-
makers?
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The scope and content of the documentation effort should
depend on the needs of potential users, the cost to prepare,
the type of application, the model's sharing potential,
frequency of use, longevity and stability of the model, and
personnel considerations. 1/

COMPUTER PROGRAM VERIFICATICN

Verification of a computer program attemots tu insure

that the proagram behaves as the developer intended. It can

be thought of as the sum of two investigations: (1) determin-
ing whether or not the mathematical and logical description

of the process being modeled, as represented in the comupter
program, is appropriate and correct for the problem, and (2)
determining if the computer program has been both fully checked
for data processing (computational) consistency and has been
debugged (i.e., errors in computer coding have been corrected).

It usually is not practical to perform the computer pro-
gram verification during the evaluation of the model. How-
ever, the evaluator should attempt to determine the extent
to which the model has been verified during its developmental
process.

TECHNICAL VALIDITY

A model by its very nature is a simplified representa-
tion of the system it is designed to simulate. This simpli-
fication takes place by making assumptions such as including
only the critical variables in the model or incorporating
only the most important relationships in the model. Technical
validity requires the identification of all divergences in
mode. assumptions from perceived reality, as well as the
identification ¢f the validity of the data used by the model.
Very little has been written on the process of identifying
assumptions. It requires knowledge of mathematical and com-
puter techniques as well as knowledge of the system being
modeled.

An important aspect of techncial validity is the valid-
ity of the data being used by the model. Validating data
requires examining both the raw data collected for use by

1/A publication that addresses this area is Guidelines for
Documentation of Computer Programs and Automated Data
Systems, Federal Information Processinc Standards Publica-
tions 38, U.S. Department of Commerce, National Bureau of
Standards, February 1976.




the model and the s*iructuring of the data so that it can be
used by the model (i.e., collected data may be aggregated,
redefined, or otherwise mainipulated before it is used by
the model). The term "garbage in-garbage out" has been
coined to refer to the impo:rtance of valid data. If poor
data is input to the model poor results are likely to be
output by the model.

OPERATIONAL VALIDITY

Operational validity deals with the gquestion of the
importance of :he divergences identified under technical
validity during the use of the model in the actual, decision-
making environment. It reguires actually testing the model
to determine how sensitive the model's output is to the diver-
gences previously identified., It is not likely that for com-
plex models the evaluator could test all model assumptions.

In that case, the evaluator would develop a test plan which
addresses what the evaluator feels are the most critical as-
sumptions.

DYNAMIC VALIDITY

Dynamic validity is concerned with determining how the
model will be maintained and modified so that it will continue
to be as valid as possible, throughout its life cycle. This
includes examining and determining the adequacy of the provi-
sions for updating parameters and expanding the scope of the
model when appropriate, as well as the provisions for review-
ing the success of the model over time and making hecessary
modificiations. Up-to-date documentation is critical to the
dynamic validity of the model.

USABILITY

A model must be accessible and usable in order for it
to be used and useful. Aspects of this criterion are the
ease of use of the model, the transferability of the model
to another computer system, the availability of the data for
the model, the simplicity or understandability of the model,
the appropriationess of the model, the relevance to an im-
portant problem, and the costs in terms of both money and
personnel resources to run the model.

OTHER CONSIDERATIONS

Several other considerations in evaluating computer models
should be stated. The importance of these considerations will
undoubtedly vary greatly between particular modeling
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applications but their value to some evaluations can be
substantial, These include the

—-results of any independent assessments of the model
which may have been conducted;

—-attitude with respect to the mode' of the model users,

decisionmakers, developers, or otaners with knowledge
of the model; and

-~impartiality of the organizational unit responsible
for operating, maintaining, or modifying the model.
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CHAPTER 6

OUR EVALUATION OF THE

TRANSFER INCOME MODEL

It is important that the analytical tools used for policy
analysis in the Federal Government be evaluated periodically
to determine their predictive accuracy, usefulness, and ef-
fectiveness. Models lend themselves to evaluations since the
relationships and assumptions of the model are specified and
can be identified. However, such an identification is not
an easy task especially when dealing with a model the size of
TRIM.

To perform our evaluation, we applied the criteria de-
veloped in the previous chapter to TRIM. The major part of
our effort was aimed at determining the critical assumptions
and relationships within TRIM and the effect they have on
the output of TRIM. 1In order to accomplish this, we

--interviewed the TRIM users and developers and others
knowledgeable in this area;

--reviewed all the technical documentation supporting
TRIM;

--reviewed a number of policy analysis reports contain-
ing TRIM-generated estimates;

--examined the TRIM computer programs themselves, fre-
quently working through them line by line to identify
exactly what they did, and how; and

--conducted approximately 100 tests on various TRIM
modules.

The following sections describe our results.

THE ACCURACY OR RELIABILITY OF TRIM
IS DIFFICULT TO DETERIINE

We feel it is very important to determine the accuracy
of a model which is used for policy analysis. While the
marksmanship of a gun enthusiast can be determined easily
by measuring how close the shooter comes to hitting the
target, such is not the case with TRIM. For many TRIM esti-
mates the analogous tirget is not known. That is, TRIM is
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used primarily to look at program alternatives; but because
most of these program alternatives are never enacted, the
target (that is, the actual effect of the alternative) is
never known. Furthermore, even in the case of existing pro-
grams modeled by TRIM, the primary numbers TRIM estimates--—
the number of people eligible for a given transfer program
and the associated costc--are difficult to substantiate due
to the lack of administrative data.

Although we conducted a number of tests on TRIM, we
were unable to determine the accuracy of the model to our
satisfaction. However, the accuracy or reliability of TRIM *
estimates cannot be overlooked because of this lack of a
well-defined target. 1In fact, this lack of a taryet in-
creases the need to know the range of variability of the
estimates generated by TRIM. The accuracy of TRIM's esti-
mates is affected by the

--accuracy, completeness, and currentness of the data
used by TRIM and

-—accuracy of the assumptions and relationships made
in TRIM in order to simulate the transfer programs,

While these points might appear to be distinct, they
are, in fact, closely related. As will become apparent in
the following sections, the adequacy of the data available
for TRIM purposes, to a large extent, has guided the develop-
ment of TRIM.

THE DATA AFFECT TRIM'S ESTIMATES

The data base is probably the most critical component
of TRIM. 1In chapter 4 we identified a number of data bases
that have been or are likely to be used by TRIM.

Each of these data bases results from a sample survey.
Estimates obtained from sample survey data may differ some-
what from the figures that would have been obtained if one
had data on every person rather than on a sample of persons,
For this reason the Bureau of the Census describes estimates it
makes on the Current Population Survey, for example, in terms
of standard errors. These standard errors indicate the
variations that occur by chance because a sample rather than
the entire population is surveyed.

The above factor represents the initial source of varia-
ability in TRIM's estimates. dowever, TRIM's estimates,
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baséd on these data, contain no similar indicator of vari-
ability. It seems clear that such an indicator is warranted.

The resulting data in any survey work are subject to
errors of response in addition to the sampling variability.
For example, in the Current Population Survey there are
errors of underreporting, nonreporting, and misreporting
of income data due to a number of reasons. This is another
source of variability in TRIM's estimates.

Another source of variability in TRIM's estimates is
that none of cthe currently available data bases contains
the all requisite information for TRIM purposes. Also, as
we observed in chapter 4, each cf these data bases has
specific strengths and weaknesses.

Another source of variability common to each of these
surveys is due to the time necessary to publish their re-
sults. For example, consider the CPS which is recognized
as the best repeated survey presently suitable as a data
base for TRIM. The CPS survey results are available for
TRIM purposes about a year after the survey is completed--
making the income data from the CPS about 2 years old, and
the demographic data at least 1 year out of date. Thus,
even if the original CPS data were perfect, one would still
have to make demographic and economic projections in order
for TRIM to make program estimates for the current year.

HOW THE DATA SITUATION AFFECTS TRIM

In order for TRIM to simulate the welfare area given
the available datua, numerous assumptions must be made.
These assumptions, in essence, attempt to account for the
inaccuracies, incompleteness, and lack of currentness in
tne data.

TRIM accounts for data in several ways:

--Some data are added to the data base or adjusted
through the data modification and aging procedures
described in chapter 4.

-~Other data areé incorporated in the data base by
making use of the results of other surveys, such
as the Annual Household Survey of Food Stamp
Recipients.
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-=TRIM procedures are developed to circumvent the
data it cannot correct or obtain.

This is why we stated that TRIM development was guided by the
available data.

In the following sections we demonstrate that the fac-
tors identified above affect the estimate. made by TRIM.
.The specific examples we use relate to tle

~~underreporting of income in the (.85,

--difficulty in determining the appropriate tax and
transfer program filing units,

—-process of aging the data base,

--simulation of the asset test for the transfer pro-
grams, and

--simulation of participation in the transfer programs,

We conclude this section with our observations on the TRIM
documentation, the system's dynamic validity, the adequacy
of TRIM computer program verification procedures, and the
usability of TRIM.

THE EFFECT OF INCOME UNDERREPORTING
ON TRIM ESTIMATES

An income underreporting problem exists in all data
bases used by TRIM although the severity of the underreport-
ing varies by type of income. As we showed in table 1, all
types of income are underreported on the CPS although in-
terest, rent, and dividend income is more severely underre-
ported. The data modification procedures available in TRIM
to correct for income underreporting are admittedly crude,
due to data limitations, and are rarely used. Consequently,
TRIM simulations of most programs ignore the income under-
reporting problem although we found that it does have a
significant effect on TRIM results.

This effect can be illustrated easily by a Food Stamp
program example, since the Food Stamp module is the only
module which makes adjustments for income underreporting,
The adjustments do not correct the underreported income
but rather eliminate households already determined to be
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income eligible for the program on the assumption that, if
they had reported income correctly, they would not have
qualified. 1/

Several aspects of the procedure can be questioned.
For example, to develop the table of probabilities used to
eliminate households, use is made of the admittedly crude
TRIM underreporting correction procedure which has not been
validated. Also, income is not corrected for those families
who remain eligible for the Focd Stamp program. This latter
fact should result in higher simulated benefits (i.e., bonus
values) than would result if the income were corrected, since
the purchase price of food stamps decreases as a partic.pat-
ing household's income decreases.

However, the consideration of income urderreporting in
the Food Stamp module does illustrate the significance of
the income underrepcrting problem on the TRIM estimates.

In a contractor's report 2/, it was shown that by adijusting
for income underreporting, in the manner described above,
the TRIM estimates of Food Stamp eligible households were
reduced by almost 10 percent. Since the other programs
modeled in TRIM should be affected by the income underre-
porting, similarly, those estimates should be high also,.

Moreover, since Food Stamp program eligibility is par-
tially linked to participation in the public assistance pro-
gram, inaccurate estimates in the public assistance modules
also will further affect the Food Stamp module results.
Another effect of the income underreporting problem will be
demonstrated in the section describing our tests of TRIM's
transfer program asset test simulation procedures.

ALTERNATIVE PROCEDURES USED TO DETERMINE THE
APPROPRIATE TAX AND TRANSFER PROGRAM FILING UNITS
PRODUCE SIGNIFICANTLY DIFFERENT &STIMATES

In chapter 4 we pointed out that an important function
of the data modification procedures is the determination of
the filing status of individuals and family members for the

1/see p. 51 for a more detailed explanation.

2/H. Beebout, et al., The Impact of the Resources Test and
Survey Income Underreporting on the Food Stamp Eligibility
Est.mates, Mathematica, Inc., Jan. 1976.
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tax or transfer programs. For example, this function deter-
mines the tax filing status of an individual and whether the
individual is categorically eligible (and for what reason)
for Supplemental Security Income benefits. This process is
not straightforward. For example, information on disability
and blindness necessary to identify these two target groups
for the SSI program is not adequate in the CPS data base.
Similarly, not all information needed to determine tax filing
status of an individual is contained in the data base. Con-
sequently more assumptions must be made.

The most profound effect of these assumptions occurs in
the determination of public assistance program categorical
eligibility, particularly for the SSI program. Two different
procedures are used (i.e., different assumptions are made)
to determine public assistance program categorical eligibility
depending on the version of TRIM being used for the analysis.
Each proce::ire uses different data to make its determination.
Although one procedure is easier to follow, we found no rea-
son to favor one procedure over the other, since administra-
tive data are not available to support either procedure.

Table 2 shows that there are marked differences in the number
of records on the CPS data base classified as categorically
eligible for the SSI program resulting from the two procedures.

This in turn causes a considerable variation in the TRIM
Public Assistance module estimates of the SSI program costs
and caseloads with respect to eligibles as shown in table 3.

TABLE 2. EFFECT OF FILING UNIT DEFINITIONS ON THE NUMBE{: OF UNITS
CLASSIFIED AS CATEGORICALLY ELIGIBLE FOR TRANSFER
PROGRAMS USING TWO DEFINITIONS

FILING UNIT PERCENTAGE
CATEGORICALLY ELIGIBLE FOR . A B CHANGE
AFDC 5,879 5,602 - 4.7
GENERAL ASSISTANCE 20,301 21,752 71
SSi DUE TO
AGE 10,489 9,838 -6.2
DISABILITY 2,416 810 -66.5
BLINDNESS - - -
{note a)
DIFFERENT REASONS
(COUPLE) 158 23 -85.4
TOTAL SSi 13,063 * 10,671 -18.3

#Thaere is no information on blindness on the CPS,
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Observe that simulated costs and caseloads for the SSI
program vary c<ignificantly depending on the procedure useq.
This raises considerable dvubt as to TRIM's ability to
simulate adeqgnately the eligible costs and caseloads for
the SSI program.

AGINC THE DATA BASE AFFECTS
TRIM ESTIMATES

An essential characteristic of TRIM, if it is to pro-
vide reliable estimates, is the ability to accurately proiect
(or age) a data base to represent some year other than the
survey year of the data (e.g., project the 1975 CPS to repre-
sent 1978). Most TRIM simulations are performed in order to
obtain estimates of the cost of, and number of persons bene-
fitting from, existing and proposed transfer programs. How-
ever, the most current data available to TRIM are usually
1l to 2 years old, at best, so that a data projection capa-
bility is essential.

Practically every TRIH user we interviewed expressed
concern about TRIM's sbility to project a data base ac-
curately. To the best of our knowledge only one attempt
has been made to address this issue. 1/

The report concluded that:

--The aging process generally accounted for only a
small percent of the variation in TRIM estimates
of transfer program costs and caceloads but the
variation increased the further into the future
the data base was aged.

--Further sensitivity testing of the aging process
should be done.

--Further wcrk to develop better aging procedures
should continue.

rollowing the suggesticn made in the second conclusion
weé .an tests on TRIM using mr:e recent data, including the
rtecently dceveioping aging procedures. Based on our tests,;
che agirg proces can significantly affect the results of
TI'IM, particular.iy concerning income distributional aspects.
ulwever, one of the recently developed aging procedures seemed
to perform better than the other procedures.

1/H. Beebuut, Transfer lncome Cost and Coverage Projections
- A Comparison Four Static Microsimulatioa Aging TeclLni-
gues, Mathematica 1Inc., May 1974.
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Our tests were aimed at determining the effect the agiang
process had on the data base itself and estimates made by
TRIM. To determine these effects we projected out the March
1973 Current Fopulation Survey data base 2 years using several
of the TRIM aging opticns. we decided to age the data base
2 years because we felt that most simulations would require
at least this amount of aging because at present, the March 197s
data base must be used to simulate the current year, 1977.

We than used these several data bases and the actual March
1975 CPS data base as input to TRIM and compared the output.
The results of cur tests are summarized below.

How the aging process affects
the data base

The aging process adjusts both the sample weights at-
tached to each household and person record on the data base
and the income associated with these records. The results
presented demonstrate how the aging process affects the

=-=total number of households, families, persons, and
ch_ldren on the data base and

-—income distributional makeup of the data base.

Table 4 compares the summary totals of the number of
household, families, persons, and children contained in the
file after aging with the comparable unaged March 1975 ~pg
figures.

TABLE 4. COMPARISON OF ESTIMATES FROM FOUF. AGING OPTIONS WITH
UNAGED 1975 CPS

1973 CPS AGED TO 1975
{000 Omittad) 1975 CFS
A B J D

TYPE OF UNIT {no*e a) {note b) (note ¢) (note d) |{CQ0 Omitted)!
HOUSEHOLDS 69,954 71,165 71,381 71,584 71,434
FAMILIES 73,994 75,391 75,474 75,682 75,944
TOTAL PERSONS 210,138 211,634 206,586 209,524 209,622
CHy. 1% :N 52,700 52,700 50,117 49,615 49,610

L .nn s estimates rasult from u

beoiumn B demographic aging option 2 (D?).
“Column C demographic aging option 4 (D4)
dColuinn D damograg hic aging option 5 (DS).

sing democraphic aging option 1 (D1). (See figure 6.,

69



Note that each of the earlier developed procedures over-
estimates the number of children relative to the March 1975
CPS by as much as 6 percent. The more recently developed pro-
cedures come closest to the correct children total, but one
of them did ihe poorest in estimating the total person popu-
lation. Since this particular newer procedure was supposed to

. be superior to the earlier methods, this fact concerned us.
We determined that this was due to the three-step process

vk this procedure used to make its adjustments. (See p. 38.)
The final step of the process, while successfully reducing
the number of children, had the secondary effect of reducing
the total number of persons. By its design, the D5 proce-
dure could not act in this manner, and consequently seemed
to produce the best results.

Table 5 compares the income distributional characteris-
tics of the aged data bases with those of the March 1975 CPS data
base. Casual inspection of this table might lead the reader
to the conclusion that the observed varictions in percentages
are slight. From another point of view this is false. Each
of these sets of numbers provides an estimate of the number
of families falling into each of the indicated income cate-~
gories. It is reasonable to view each set as an independent
estimate of the same underlying population and ask the more
precise question, "What is the probability that any two of
these samples are selected from the same underlying popula-
tion?" It turns out that the probability of this event is
less than .001, i.e., less than 1 time in 1,000 would any
2 of these sets of data come frcem the same population and
still have as large a variation as is displayed in table
5 due to chance alone. 1In other words, it is extremely
unlikely that these sets can be considered to represent the
same underlying population. The question naturally arises,
"if they are all different, then which one, if any, is the
best of estimates?" Ot course, there is no way to tell.
Since microsimulation, in general, and TRIM, in particular
is identified as a tool useful fur exarining the income
distributional effects of alterntive transfer program pro-
posals; this could be a serious shortcoming. 1/

1/However, the income distributional data in coiumn one

T may be misleading. The economic aging done in conjunc-
tion with D5 attempted to adjust for the known problems
in reported CPS unearned income which is not reflected
in this table. Consequently, the results might be more
accurate than the actual 1975 CPS.
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How the aging process affects the
tax and transfer program estimates

The effects the aging process can have on estimating
the eligible caseload and associated costs for the various
in tables 6 and 7, respec-

tax and transfer programs are shown

tively.

TABLE 6. COMPARISON OF ELIGIBLF CASELOAD ESTIMATES (000 Omitted)

A B C UNAGED
PROGRAM (note a) (note b) (notec) | 1975 CPS
FEDERAL TAXES 59,726 460,848 62,051 62,756
SSI 5,207 5,369 5711 5,216
AFDC 4422 4511 4,506 4,913
GENERAL ASSISTANCE 5,801 5,901 6,034 4,711
FOOD STAMPS 12,454 12,456 11,956 12,512

D1, E2
bp2, E1
D5, E1

TABLE 7. COMPARISON OF ESTIMATED
PARTICIPATES IN PROGRAM |

COSTS IF ENTIRE ELIGIBLE CASELOAD
000,000 Omitted)

A 8 C UNAGED
PROGRAM (note a) (note b) {noze c) 1975 CPS
FEDERAL TAXES $110,079 $113,730 $124,830 $111,287
SSi 6,079 6,249 6,671 5,781
AFDC 9,071 9,288 8,992 10,032
GENERAL ASSISTANCE o 7,397 7,452 7,401 5,405
FOOD STAMPS 9,564 8,780 9,836

9,443

D1 E2
bp2, 1
D5, E1
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All of these estimates are eligibility estimates and
not all eligibles participate in a program. Available ad-
ministrative data relates to participants in these programs.
Thus, for the transfer programs in particular, the only
comparisons we made are between the estimates resulting
from the unaged 1975 data base and the several aged data
bases from 1973 to 1975.

The obvious fact that can be inferred from these tables
is that the tax and transfer prograu estimates vary depending
upon the aging option selected. Also, each of the aging op-
tions provide results which differ from the TRIM estimates
using the unaged 1975 CPS. Relative to the 1975 CPS eli-
gibility, AFDC cost estimates were consistently low by about
10 percent. SSI estimates were cor.sistently higyh by as
much as 15 percent and Food Stamp estimates were consistently
low. General assistance estimates diverged the most which
highlights the admittedly weak capability TRIM has to simu-~
late the General Assistance programs.

Since it is normally assumed that the participation rate
of individuals ir the Federal income tax program is high, we
coapared the aged TRIM estimates not only with the TRIM un-
aged results but also with Internal Revenue Service Statis-
tics of Income data for calendar year 1974. This is the
appropriate comparison because income data on the March 1975
CPS is for calendar year 1974. However, since the CPS data
base i cofed so that sources of income greater than $5¢,000
are reduced to $50,000, we made o:ir comparisons only using
Adjusted Gross Income classes below $50,00C (see table 8).
While total individual tax receipts were approximately $123.3
billion in 1974, tax receipts from those with an AGI less
than $50,000 were approximately $100 billion.
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TABLE 8. COMPARISON OF FEDERAL TAX REVENUE ESTIMATES FOR TAX
RETURNS WITH AGI LESS THAN $50,000

A | B c | UNAGED | soi

{note a) (nnte b) (note c¢) 1975 CPS | DATA
FELCRAL TAXES $92,568 $95,744 $104 558 $98,797 $100,151
(000,600 OMMITTED)
AVERAGE TAXES 1,670 1,590 1,700 1,590 1510
PER RETURN AGI
LESS THAN $50,000
AVERAGE TAXES 1,840 1,870 2,070 1,770 1,840
PER RETURN ALL
AGI INCOME CLASSES

ap1, E2
bpz g1
¢D5,E1

Note that if we made our comparison using all income
classes (cable 7), it would appear that column C was pro-
viding by far the best results when compared with actual
tax revenues. However, if we ignore the highest income
groups (table 8), each ajing process provides estimates
within abouc 5 percent of the actual revenues. Also note
that the difference in the estimates among the aging options
is as nuch as 10 percent and that column C estimates were
the worst, based on average taxes per tax return. We feel
these results further highlight the possible differences
in the income distributional makeup of the data base re-
sulting from the aging process. These examples also point
out the difficulty in determining which aging process pro-
duces the "best" results.

DIFFCRENT ASSUMPTIONS ARE MADE TO
SIMULATE THE ASSET TEST FOR
EACH TKANSFER PROGRAM

Asset data are not contained in the CPS data base.
However, since an assct test provision is intended to be
a major factor in the determination of eligibility for the
SSI, AFDC, and Foo¢ Stamp programs, assumptions must be
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made in order to simulate the asset test provisions of these
programs. As we pointed out in chapter 4, to simulate the
asset test for the:

--SSI program the assunption is made that the sum of
interest, rent, and dividend income can be used to
represent assets. Assuming a 6é-percent rate of return,
if the sum of this income exceeds $90 for a single
person or $135 for couples--~the eligible unit exceeds
the $1,500 or $2,250 asset limit of the SSI program,
respectively, and is not eligible for benefits.

--AFDC program a provision is made in the computer code
to make an assumption similar to that of the SSI pro-
gram. However, in practice, since the way the asset
test is administered by each State varies considerably,
most TRIM simulations of the AFDC program ignore this
provision entirely aad do not simulate an asset test.

--Food Stamp Program, rather than using an assumptior
like the one used for the SSI program, the asset data
trelevant to the Food Stamp program is imputed o the
CPS file bar~u on the asset data contained in the 1967
Survey ~. Eccnomic Opportunity. Then the actual asset
limits of ths Food Stamp program are compared to the
asset data of each household to determine whether the
household's assets are within the limits prescribed

by the programs.
Our initial observations on these assumptions were that:

-~-The assumptions made to simulate each program's asset
test were different although similar assumptions could
have been made for each program. In particular the
Food Stamp asset test could have been implemented
using a similar assumption to the SSI program aind
vice versa.

-~Ignoring the asset test for AFDC program would have
to result in overestimating the AFDC costs and cass-
loads.

—-Since interest, rent, and dividend income are re-
ported poorly on the CPS, using this data as a
replacument for assets mioht be a poor assumption.

The results of our sensitivity tests on these assumptions
are contained in tables 9 and 10.
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TABLE 9. SENSITIVITY OF TRIM ESTIMATES TO CHANGES IN ASSET TEST

FOR AFDC
ELIGIBLE CA:..'_ELOAD 1 ELIGIBLE BENEFIT COST
ASSET TEST SCREEN (000 Omitted) (000,000 Omitted)
g o0 $ 4,479 $ 9,405
b 120 4,729 9,798
¢ 9999 4,913 10,032

330 asset screen means that a filer will be ineligible for the program is he has any interest, rent, or dividend income

b 120. asset screen represents the $2000. AFDC assat limit using the 8% assumption (i.e., $120 = (.06)($2000.)).

€A $9999. asset screan maans that a filer will be ineligible only i4 the sum of his interest, rent, and dividend income
exceads $9999. This essentially simulates eliminating an asset test.

TABLE 10. SENSITIVITY OF TRIM ESTIMATES TO CHANGES IN ASSET TEST FOR SSi

ASSET TEST SCREEN ELIGIBLE ELIGIBLE
CASELOAD BENEFIT COST
1 PERSON 2 PERSONS (000 Omitted) (000,000 Omitted)
ag g $ 0 4,710 $5,293
b 6o 100 5,120 5,680
c 90 135 5,217 5,781
d 9999 9999 6,138 6,526

350 asset screen means that a filer will be ineligible for the program if ha has any interest, rent, or dividend income,

b$€0-$ 100 asset screer was used to try to account for the fact that interest, rent or dividend income are often under-
reported (i.e., if a filer reported $60, he may have had $90 income from these sources).

€$90-%135 asset screen represents the $1500 and $2250 SS| asset timit under the 6% assumption (i.e., $90 = {.06) x
{$1.7%0) and $135 = (.06) x ($2250.)).

da 8998« assct screen maans that a filer will be ingligible anly if the sum of his interest, rent and dividend income
exceeds $9399. This essentially simulates eliminating an asset test.
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These tables show that when the asset levels are set
at extreme values (i.e., zero or 9,999) the change in case-
load and benefit estimates was about 23 percent and 19 per—
cent, respectively, for the SSI program; and 9 percent and
6 percent, respectively, for the AFDC program. To put these
numbers in the proper perspective the percentage change is
considerably less than that resulting from the previously
described alternative implementations of the filing unit
definitions in the case of the SSI program (see table 3);
and about the same as that resulting from the aging process
in the case of the AFDC program. (See table 7.) The point
we are making is that other, nontransfe program-related
factors, such as the aging process can have as much or more
effect on the TRIM results as the actual change in pertinent
transfer program parameters.

To determine the effect the TRIM Food Stamp program
asset test procedure had on TRIM results we made use of a
previously published TRIM report. 1/ The report identified
that at one time the Food Stamp module ignored the Food
Stamp program asset test requirement because of the lack
of data. However, employing the asset test we described
above rather than ignoring the asset cest completely, re-
sulted in a reduction of the Food Stamp eligible population
by over 30 percent.

Based on these results the Food Stamp type of asset
test has more of an effect on the Food Stamp program than
the interest, rent, and dividend type of test has on the
public assistance programs. This may be reasonablie because
of the specific characteristics of the particular programs;
or it may be an incorrect conclusion resulting from the
different types of assumptions used to simulate the asset
tests. We cannot determine which of the above hypctheses
is more reasonable. It is up to the knowledgeable policy
analyst to make this determination. However, we feel this
illustrates the importance of performing comprehensive
sensitivity testing on TRIM assumptions, since without
these test results an analyst would never know that such a
determination must be made.

1/H. Beebout, et al., Tae Impact of the Resources Test and
Survey Income Underreporting on Food Stamp Eligibility
Estimates, Mathematica, Inc. Jan. 1976.




PROBLEM IN SIMULATING PARTICIPATION
IN OTHER TRANSFER PROGRAMS

Earlier versions of TRIM were limited to making esti-
mates of the eligibility to participate in a transfer pro-
gram. The estimates would indicate the costs and caseloads
of the transfer programs if everyone who was eligible
participated in the program. The examples we have presented
up to this point have concerned these eligibility estimates
entirely. Recently, the model has been modified to make
estimates of actual participation in the transfer programs.
This work has stemmed from the development of the Food Stamp
program and the interrelationships among the Food Stamp
program and the SSI and AFDC programs.

The procedures used to simulate particpation in these
programs vary. The method used to simulate the AFDC, SSI,
and General Assis*ance programs is quite complicated but
was briefly described on page 52. In short, for the AFDC
program, the procedure relies on the TRIM-simulated eli-
gibility estimates; for the General Assistance programs it
ignores the TRIM estimates entirely in lieu of data reported
on the CPS data base originaily; and for the SSI program
it uses both the TRIM estimates and the CPS reported informa-
tion to identify participants. 1/ To simulate Food Stamp
program participation, a table of participation probabilities
based on TRIM Food Stamp eligibility estimates and on the
characteristics of Food Stamp program participating households
is used. The latter data are obtained from the September 1975
Annual dcusehold Survey of Food Stamp Recipients.

We believe that the assumptions made in the participa-
tion simulation procedures for the AFDC, SSI, and General
Assistance programs are highly subjective. The procedures
seemed to be ad hoc processes aimed at matching some known
level of participation in these programs without concern-
ing themselves with why an individual chose to participate
or not participate in the programs. As presently designed

1/The procedures used to simulate participation in these

" programs have been changed recently. However the new
procedures had not been incorporated into TRIM at the
time our review was completed. Thus, we did not evaluate
the new procedures.
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the procedures should be able to generate accurate estimates
for existing programs for current or past years, since all

the necessary data are available. On the other hand, zny such
procedure would be meaningless in evaluating wholesale revi-
sions to these programs (since participation behavior might
well change) or in estimating future year participation in

the existing programs (since data for comparisons are not
available),

The procedures do not take into account even the most
obvious participation considerations. For example, they
do not consider the amount of benefits an eligible family
might receive if it participated--the higher the benefit,
the more likely the family would choose to participate in the
program. Also, based on our knowledge of the procedures,
in order to use the alternative filing unit definitions de-
scribed earlier, a considerably different procedure (with
different assump:ions as well as different participation
rates) would have to be developed. As shown in table 11,
using the procedure described above, the simulated participat-
ing caseload and associated costs for the SSI program vary
considerably depending on the filing unit definition used.

TABLE 11. ESTIMATED CASELOADS AND COSTS FOR FY 1975 FOR TWO
PROGRAMS USING TWO DIFFERENT DEFINIT!ONS OF FILING UNITS

A B
NUMBER OF PROGRAM NUMBER OF PROGRAM

UNITS COSTS UNITS COSTS
PROGRAM (000 Omitted) {000,000 Omitted) {000 Omitted) (000,000 Omitted)
SSi 5,100 £7.,200 4,135 $5,530
{note a})
FOOD STAMPS 12616 9,792 12,512 9,828
{note b) |

Note: Acwual FY 1975 SSi costs were approx. $5.40 billion.
Actual FY 1975 SS| caseloads were approx. 4,10 million.

simulated participation for the SSI program,

bSimulated eligibility for the Food Stamp program.
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As we previously menticned neither definition was con-
sidered better than the other. However, after simulating
participation, one definition clearly provides suparior
results, This occurs because the logic of the participation-
simulating procedure and the participation rates used were
developed, in part, based on the TRIM output resulting from
using the definitions represented on the right hand side of
the table. We feel that another procedure could have been
developed based on the other filing unit definitions which
would have made them look superior to the others. 1In fact,
if the SIE data base is used in TRIM, an additional partici-
pation simulating scheme will be necessary.

The Food Stamp participation simulation procedure on
the other hand does consider pertinent characteristics re-
lating to Food Stamp participation, such as

-—-the amount of Food Stamp benefits the eligible
household would receive (i.e., the bonus value),

--whether the household was receiving other public
assistance,

--the household's size and gross income, and
--the age of the head of the household.

However, this procedure also must rely on the known output

of the module to develop the table of participation probabili-
ties. Consequently, the table of probabilities should be
recalculated when a new data base is being used, a new

aging procedure is developed, or the simulated transfer
program is modified, but the basic procedure is not altered.
Thus, although this procedure has limitations, in our opinion,
it is definitely superior to the ad hoc procedure used to
simulate SSI, AFDC, and General Assistance program partici-
pation.

OTHER CONSIDERATIONS

The previous sections of this chapter were intended tc
highlight how TRIM's estimates are affected by alternative
assumptions. OQur evaluation identified a number of other
facts which deserve mentioning in this report:

--The State General Assistance programs actually are
not simulated at all by TRIM. It is indicated in

80



the TRIM documentation that the model uses the AFDC
rules and benefits to simulate the General Assistance
program, since the specific details of the States'
programs are too varied. However, since TRIM simula-
tions show these results under the heading of General
Assistance, the uninformed user might use “hese results
incorrectly.

--All the tests described in this report concerning the
effect aging the data base had on TRIM estimates dealt
with aging the data 2 years. However, we also ran a
number of tests aging the data | years. These results
indicated that the variability in TRIM's estimates in-
creases as the length cf the forecast period increases.

--We are concerned with the model's limited ability to
deal with unemployment rate-related analysis. TRIM's
ability to adjust the unemployment rate is admitted
to be a weakness in the system; but another unemploy-
ment rate issue which has received less attention
should also be mentioned. The demographic aging
process by adjusting the weights attached to each
person's record has the potential unintended secondary
effort of changing the unemployment rate imbedded in
the data base. This may cause only a minor change in
the actual unemployment rate on the file but the exact
eifect can only be determined once the demographic
aging pro.ess is completed.

-~At the time of our review TRIM did not include any
capability to account for the beh vioral response of
the labor force to proposed chang:s in the structure
and benefits of the transfer progr-ams (i.e., the work
incentive/disincentive issue). Thus, this aspect of
a transfer program could not be gimulated by TRIM. 1/

-~Administrative aspects of the transfer programs are
not addressed by TRIM. Consequently, proposals aimed
specifically at streamlining administrative proce-
dures and administrative costs cannot be simulated
by TRIM.

1/The MATH version of TRIM now has such a capability. Hcw-
ever, we did not test the MATH procedure and, therefore,
cannot comment on its accuracy.

81



The remainder of this chapter discusses other aspects
of our evaluation effort--the dynamic validity of TRIM,
the adequacy of TRIM's documentation, the adequacy of TRIM's
computer program verification procedures, and the usabili:y
of TRIM.

DYNAMIC VALIDITY

5 This aspect of model evaluation is particularly relevant
to TRIM. TRIM has been evolving since 1968 and is cc-~tinuing
to change at the present time as existing transfer programs
change, new programs are introduced, or programs not currently
being modeled by TRIM are added to its capability. Not all
these changes are being made to a single version of TRIM,

If this trend continues it will become more and more difficult
for congressional users (of the results of executive agency
anralyses based on TRIM) to know the assumptions upon which
these analyses rely.

The TRIM User's Group is one vehicle that can ke used
to reduce this potential problem. At present the group serves
primarily as a communicating device for the TRIM use;” commun-
ity. Users discuss analyses they have conducted, problems
they have had, or development work they intend to undertake.
However, if the User's Group took more initiative over the
development of the system and presentation of TRIM-produced
results, this potential problem could be better conirolled,
For example, it ic not at all evident, when reading a repert
containing TRIM-supported analysis, which version of TRIM
has been used. 1If the group established ground rules for
the presentation of TRIM-produced analysis so that the policy
analyst or Government decisicnmaker using these results is
aware of the versior of TRIM being used and the pertinent
policy assumptions made, this problem could be better con-
trolled. These grcund rules could require that the version
of TRIM being used for the analysis be clearly specified
and that key methodological and policy related assumptions
be identified. TRIM Ver-1, maintained at HEW, o. some other
version, could serve as the reference point to which other
versions of TRIM are compared.

Another important aspect of dynamic validity--the main-
tenance of the model--obviousiy has been recognized by the
TRIM Usar's Group, as evidenced by the maintenance contract
for the system which the group funds. However, as the ver-
sions of the system become more different over time, re-
liance on a centralized maintenance contract will not be
sufficient to insure that each version is current. Each

82



user who operates a version of TRIM on its cwn computer sys-
tem will have to establish its own maintenance procedures,
especially for those portions which are unique to its version
of TRIM. For example only TRIM Ver-1 is maintained as part
of the maintenance contract; but TRIM Ver-1 modules differ
from those of the other TRIM versions. However, our review
did identify that agencies or ccntractors that have a version
of TRIM on their own computer system have strived to main-
tain the model adeguately.

TRIM DOCUMENTATION

Another aspect of dynamic validity concerns the currency
and adequacy of the documentation for the model. Our pre-
vious reviews in the area of computer model development have
found that a recurring problem in these developmental efforts
i the failure to prepare adequate documentation to support
the rodel. This poor or incomplete documentation has reduced
the usefulness of these models, made it difficult to modify
the models, and limited the ability of others to understand
or evaluate the models’ capabil ties,

There was more documentation supporting TRIM than we
have experienced in other modeling efforts. However, the
documentation was not completely up-to-date, and there was
a lack of documentation on some aspects of the model! develop-
ment effort. It is quite common in model development effortg
that the formal documentation for a computer program lags
behind the implementation of the computer prcgram. However,
that does cause problems in trying to use and evaluate
the computer program. For example, for our evaluation
of the Food Stamp and Public Assistance modules contained
in the H.I.S. version of TRIM, we had to rely entirely on
piecemeal technical notes and the actual computer code.
Fortunately these modules were computer coded with numeronus
comments interspersed among the computer logic, thus per-
mitting our aralysts to follow the logic of the procedures
without much difficulty.

To determine the completeness of the TRIM documentation,
we attempted to compare it against computer documentation
guidelines recently published by the National Bureau of

tandards in_Guidelines for Locumentation of Computer Prodrams
and Automated Data sttems, Federal Information rocessing
Standards Publication 3B8. We recognize that these are
merely guidelines and are subject to various interpretations
and special considerations, but we feel they represent a
reasonable approach to computer documentation.
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Based on these guidelines the documentation falls short
in the arcas of program maintenance and test analysis. The
guidelines suggest, and we concur, tha* tne documentation
should iaclude a description of the program maintenance pro-
cedures asscciated with the computer program. In the case
of TRIM, as we described in the previous section, good pro-
gram maintenance provisions are especially critical to
TRIM's dynamic validity. The suidelines also suggest that
the results of test analyses of the computer model should
also be contained in the computer documentation. The formal
TRIM documentation is reasonably objective about identifying
weaknesses and limitations in TRIM. However, only rarely
are test results included that give the analyst an indica-
tion of how these limitations affect the models' results.
Also, the TRIM documentation does not include either a test
Plan or test results that indicate the model had been veri..
fied and validated or had undergone any sensitivity testing.
We feel that in a mcdeling effert the size of TRIM, such
information is essential and should be documented.

COMPUTER PROGRAM VERIFICATION

As we pointed out in chapter 5, computer program vari-
fication is the responsibility of the model developers,
and a model evaluator should determ.ne the extent to whicn
this verification had been performed by the model developers,
It was apparent to us, as we conducted our evaluation, that
verification procedures were deficient during the initial
years of TRIM development. TRIM users ~cknowledged that
errcrs in computer coding have existed in various TRIM modules.
In fact, one task of the current TRIM maiptenance contract
is concerned with correcting and reporting errors which are
uncovered by TRIM users.

During our testing of TRIM, for example, we uncovered
a computer coding error in one of the demographic aging
procedures which we brought to the attention of HEW and the
maintenance contractor. We uncovered the error as we were
routinely kand calculating some aging multipliers and found
that the hand-calculated multipliers did not agree with the
values output by TRIM. This Procedure is a commonly used
verification technique known as "desk-checking" and apparently
was not done in this instance. Also, another aging option
apparently is not performing as the developer had intended,
This again indicates insufficient verification procedures.
It is quite possible that similar errors exist in other
parts of TRIM, particularly in the earlier developed and
infrequently used modules. HEW has informed us that they
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do not intend to verify these earlier modules now but do
intend to extensively test any new TRIM modules or modifi-
cations %o existing modules.

Although it does not identify any formalized verificu-
tion procedures, the existing TRIM maintenance contrac: con-
tains several provisions which could improve the TRI!M computar
program veritication process. We feel that these provi-
sions should have been routinely considered and implemented
at the outset of TRIM development. For example, to verify
a ccmputer program, one needs test data files that

--contain a representative set ¢f data records TRIM
is likely tou process, including unusual cases, so
that programming specifications for TRIM modules
can take these into account and

—=-are sufficient to exercise all logical paths in
:xisting TKIX modules so that satisfactory tests
of these modules can be performed.

Such test data files are only now being developed for
TRIM. However, the test files will be worthless unless
used appropriacely. This would invoive developing formalized
verification procedures which are carefully documented aud
routinely applied to all TRIM developmental efforts.

USABILITY OF THE TRANSFER INCOME MOUDEL

We identifed in chapter 5 that a computer model, if
it is to be useful for policy analysis, should be accessible
and usable. Some characteristics of acceecsibility and us-
ability included the ease o0f use of the model, its trans-
ferability to other computers, and the costs to éevelop and
use the model in terms of both money and personnel.

TRIM is difficult to use

To simulate a transfer program using TRIM requires
specifying a considerable amount of input data, at the least
making sure that the default values 1/ are appropriate for a
particular simulatica. Some of this input data is not speci-
fically related to a given transfer program (i.e., data other

1/The default valiue for input variable is a value stored
in the computer which is used unless the user specifies
some other value on an input card.
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than benefit tables, and ascet and income limits, etc.).

For example, some data input for Food Stamp program simula-
tions are used to make various adjustments to other input
data, to speed up the computer processing within the module,
and to prcvide coefficients for regression equations used

to impute Food Stamp countable assets. This makes the task

of preparing for a TRIM simulation relatively complicated
especially for someone other than an experienced TRIM analyst.
We found this task particularly difficult at times, especially
when we did not have adequate documentation to support a

TRIM module. For example, on some of our tests, default
vaiues (which normally represent the existing values of a
vianefer program) had not been updated. As a result several
of our tests had to be rerun with the correct data.

Also, we found that some of the nontransfer program-
related input data could have a considerable impact on the
TRIM results. Consequently, values for these input variables
must be determined carefully. For example, one adjustment
factor in the Food Stamp module had the effect of scaling
TRIM results up or down in direct proportion to the value
of the adjustment factor. That is, if the adjustment fac~
tor were decreased from .00 to 0.90, the TRIM Food Stamp
estimates would decrease by 10 percent. 1In essence this
adjustment factor could be used to generate any answer some-
one wanted for a Food Stamp program simulation.

We were also told that, for most simulations of alter-
native transfer pcogram proposals, changes must be made in
the actual computer code as well as changing input parameter
values. Of course, it is not reasonable to expect that
every possible alternative a policy analyst would want exa-
mined could be envisioned ahead of time and incorporated
into the model's structure. However, whenever changes are
required in the computer code of such a large model, errors
are likely to ocvcur. As a matter of fact, TRIM users are
cautioned not to make changes without the aid of experienced
TRIM programmer because the model is so complex with a large
number of interdependencies.

Thus, in order to use TRIM effectively requires one
or more

~--policy analyst(s) kncwledgezble in the program(s)
being simulated,

—-TRIM analyst(s) knowledgeable in the structure and
inner workings of TRIM, and
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--TRIM programmer (s) to make the necessary changes in
the TRIM ccmputer code and to run the model.

This, of course, is a cousiderable amount of personnel re-
sources.

The costs to develop and
use TRIM are substantial

In addition to the investment of staff needed to use
TRIM, the staff costs to develop TRIM and the dollar costs
to use TRIM are substantial. We were unable to obtain ac-
curate estimates of the costs associated with the develop-
ment of TRIM. However, one estimate we were given was
between 30 and 50 staff-years. A rule of thumb which has
been used in the Department of Defense for estimating
programming costs suggestes that the costs to design, flow
chart, document, and test TRIM were likely to exceed 30
staff-years. This, however, does not take into account
research efforts which were necessary to support Jevelop-
ment of TRIM. Consequently we feel tht the 50 staff-years
estimate for the develcpment of TRIM is possibly low.

The computer costs to run TRIM are substantial. Using
the H.I1.S. computer system, it required, at the least, 2
hours of computer processing time to make a complete pass
through the TRIM module -~from aging the data base to simu-~
lating the Food Stamp program--using the entire CPS data
base. If the data base did .ot require aging, it still
requires about 1-1/2 hours of computer processing time
to simulate the tax, Public Assistance, and Food Stamp
programs.

The relatively lengthy processing time and high com-
puter costs have been attributed to “he size of the data
base and the inefficient or unnecessarily complicated com-
pt ter coding. Efforts have been underway to make the com-
puter code more efficient and to reduce the size of the
data base by eliminating redundant data and aggregating
data that currently is neeclessly disaggregated. These
and other efforts, for exauple, have led to a decrease in
computer costs for TRIM simulations for the Food and Nutri-
tion Service, by about one half.

We found the computer costs to be directiy linked to
the number of household and person records being processed.
If only half of rthe records on the data base were used,
costs would be r-2:~ed by one half. Since the SIE data
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base is several times the size of the CPS data base, TRIM
costs are likely to skyrocket when the SIE dats base is
used by TRIM. The TRIM contractors are trying to deter-
mine how to handle the large SIE data base. Some TRIM
tests are now performed using a subset of the CPS data
base, and perhaps a similar technique could be employed
on the SIE. 1In any case, we feel more thought should be
given to this entire area.

One alternative may be to develop a "two-tier" simula-
tion capability. 1In a "two-tier" process, there is a lower
level capability to preduce "quick and dirty”" results by
using a much less detailed version of the model and only
a subset of the data base. This "quick and dirty" capa-
bility affords the user the ability to obtain estimates,
aimittedly crude, of the effects of a larae number of pro-
gram ‘ariations in a comparatively shcrt time and at a rela-
tively low co=t. Then, when a trend or pattern is deter-
mined, or when greater detail is desirsd for a particular
exampie, the full model with the full data set is run. A
dual approach such as this usually increases responsiveness
and greatly reduces cost. This is particularly valuable in
a model such as TRIM where both the model and the data base
are large,

TRIM's transferability to ggth‘comEuters

Presently, TRIM .s operational on IBM and UNIVAC com-
puters. Although TRIM is programmed in the widely used
FORTRAN programiing language, the version of FORTRAN used
on each computer is somewhat different. One resulc of
this has been that Treasury's newly developed tax module
has not been adopted by other TRIM users presumahly be-
cause of the costs required to reprogram the module so that
it could be used on an IBM computer. If this situation is
ignored as time goes on, the incompatability between the
IBM and UNIVAC versions of TRIM will grow and/or major
duplication of effort will result.

We recognize that certain aspects of the TRIM modules,
particularly the handling of data input and output, to be
done efficiently, requires using a computer code specific
to the particular computer system. However, we concur with
a recent contractor's report which suggests that a standard
version of TRIM written in FORTRAN, usable on several com-
puters, could be developed without sacrificing accuracy of
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TRIM's calculations. 1/ Such a development would facilitete
the maintenance of TRIM, reduce duplication of effort, and

have the pctential to reduce the number of versions of TRIM
that now exist.

1/Chow, G. and- Hendericks, G., Maintenance on « Microsimula-

tion Model on Multiple Host Computers: Alternative Strate-
gles for TRIM, the Urban Institute, Da2c. 1976.
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CHAPTER 7

CONCLUSIONS, RECOMMENDATIONS, AND

AGENCY/CONTRACTOR COMMENTS

W2 recognize that, given the complexity of the welfare
issue and the pressing need to analyze the issue area, model-
ing is a valuable, and in some cases, necessary tool to per-
form the needed analyses. The speed with which a computer
model can provide estimates of a number of alternative pro-
posals and the detail with which a model can represent a
system or issue, naturally make a good computer model a
desirable tool for a decisionmaker to have at his disposal.

However, practically speaking, no model is or can be
designed to analyze every aspect of a complex issue. A com-
puter model should be used oniy to analyze those aspects of
an issue it was designed to address. The application of a
model to other issues should be undertaken only after con-
sidering the limitations inherent to the model. 1In any event,
a model should be evaluated carefully prior to its use.

In the case of TRIM, our evaluation identified a number
of factors that should be taken into consideration by a policy
analyst/decisionmaker before he uses estimates generated by
TFIM. Specifically our evaluation identified that:

--A number of versiors of the model exist, and each ver-—
sion of the model has been undergoing significant mod-
ifications. This makes it difficult to determine
which version or what modification of the model has
been used by an executive agz2nc_ {or a particular
policy analysis. This situation also increases the
possibility that agencies using different versions of
the model will make different estimates of the costs,
impacts, and benefits of the same proposal.

--Because no currently available data source contains
al)l the requisite information for analyzing welfare
issues, assumptions are made in the model to compen-
sate for the lack of accuracy, completeness, and cur-
rentness of the available data. These assumptions
affect the estimates make by the model.

—-Other assumptions made in the model concern critical
transfer program characteristics such as determining
the categorical eligibility for a transfer program,
implementing a transfer program's asset test, and
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estimating participation in a transfer program.
These assumptions alsoc affect the estimates made
by the model.

--Documentation supporting the model, although contain-

ing most of the information we feel is necessary, lacks
information on the results of validation and sensitivity
tests of the model and has not been updated to contain
the most recent revisions to the model.

~-There are some errors in the computer code which in-

dicated that there was inadequate verification of the
computer model during its development.

~~The model is difficult to use and requires a consider-

able investment of staff and computer resources to use
it effectively.

During our evaluation it became apparent for many reasons,
such as those cited above, that a policy analyst,/decisionmaker
should use TRIM very cautiously. Our analysis indicates, for
example, that TRIM estimates are subject to considerable uncer-

tainty.
be used.

This raises questions concerning the way TRIM shculd
Based upon our evaluation, we conclude that:

--I1f used rautiously, giving adeguate consideration to

such factors as identified above, TRIM could be used

to assess the relative impact or change in the eligible
caseloads, associated dollar costs, and income-distri-
butional effects of (1) existing tax and transfer pro-
grams, (2) modifications to these programs, or (3)
propos&d programs of this type. That is, we feel TRIM
could be used to provide estimates which are suf-
ficiently accurate to address such questions as:

--What will be the percent change between 1977 and
1980 in the ellglbIe population and associated
costs for a given program if the program remains
the same?

--wihat will ke the percent change in the eligible
population and associated costs for a given pro-
gram if the program's rules or benefits change?

--Percentage~-wise, how will a given income bracket

be affected by changes in a transfer program or
programs?
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--Probably TRIM's greatest asset is its potential for

examining “ow existing and proposed programns interact.

Thus, used as a research tool, it appears to be well
suited to the task of investigating the relative ef-

fect ot wholesale changes in the welfare system provided

that adequate data are available. Although the model

would still exhibit the inaccuracies we have identified,
it would reflect the interrelationships ainong the trans-
fer programs. In this respect, it may provide estimates
which are sufficiently acrurate to address such guestions

as:

~--By what percentage does the chanye in rules or

benefits of transfer program A affect the eligible
caseload and associated costs in transfer program

B?

--What would be the percent change in the eligible
caseloads and associated costs if the existing

transfer programs were combined or eliminated and

replaced by a single program?

--In general, TRIM should not be used provide absolute
estimates of the eligible or participating caseload,
associated dollar costs, and/or income distributional
effects of the existing tax and transfer progams or
proposed changes to these programs especially if no

information is provided as to the uncertainty inherent

in TRIM's estimates. That is, we fe:1 TRIM cannot
provide estimates which are sufficiently accurate to
answer such questions as:

--How much will a given program cost in 1977 or
in 19807

--How many individuals will be eligible for, or
will participate in, a given program in 1977 or
in 19807?

--By how much (in dollars) will & change in a given

transfer program increase or decrease that pro-
gram's costs?

--what would be the dollar cost resulting from re-
placing the existing transfer programs with a
3ingle, new program?

--TRIM results should be used very cautiously for

long-term projections (i.e., estimates beyond 4 or 5
years),
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Analyste and decisionmakers often need absolute, not just
relative, estimates of the impact oi proposed program changes.
Despite its limitations when used to develop absolute estimates,
it may be necessary to use the Transfer Income Model for this
purpose because there are no better alternatives. However,
when considering its use for this purpose, it should be noted
that TRiM-prcduced estimates are not accompanied by any in-
formation that indicates the uncertainty inherent i- TRiM's
estimates. Such information should bz routinely provided and
is particularly vital when TRIM is used for making absolute
est’.  tes.

RECO. MENCATIONS

We recommend the Secretary of Health, Education, and
Wclfare:

--Reassess the adequacy »f model and other analytical
tools, including data bases, currently being used to
support welfare policy analysis. This should include

--identifying the additional data nz2eded to ana-
lyze welfare issues and obtaining this informa-
tion on a consistent and continuing basis;

--id:ntifying corrective measures needed to make
t'ie currently available analytical tools more
effective and making necessary improvements;

--insuring that models in use are well documented,
updated on a regular basis, and continually as-
sessed as to the reliability and usefulness of
their results; and

--on a periodic basis, performin¢ a comprehensive
study of the strengths and wealinesses of alter-
native types of welfare policy analytical tools,
including a cost-effectiveness analysis, if
possible.

--Develop a plan for identifying and meeting future needs
for analytical tools and data to support welfare policy
an:lysis.

Exacutive Order No. 12613, dated October 7, 1977, trans-
ferred certain statistical policy functions from the Office
of Management and Budget to the Department of Commerce. As
part of its new responsibilities the Department of Commerce
is planning to issue a Ffcatistical Policy Handbook which
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will include the guidance presently contained in the Office
of Management and Budget Circular A-46, Standards and Guide-
lines for Federal Statistics.

Analyses of alternative policies and programs are plac-
ing an increasing reliance on the use cf computer models
and large data bases such as the sample su.veys addressed
in Circular A-46. Because of the generally increasing use
of models to provide supporting data for these an=alyses and
their close link to survey data, we recommend the Secretary
of Commerce refine and extend the fortncoming Statistical
Policy Handbook to specifically include guidelines for pre-
senting results obtained through the use of such computer
models,

AGENCY COMMENTS

HEW cor.curred with all but one of our recommendations
and indicated ongoing activities within the Department which
are directed at these recommendations. HEW did not concur with
our recommendation to periodically perform -~ cost-effectiveness
{or cost-benefit) study of the use of analytical tools for
welfare policy analysis. While HEW agreed with the intent of
the recommendation they questioned the appropriateness of a
formal cost-effectiveness analysis because of the everchanging
policy goals anf analytical questions they are asked to address.
We still feel strongly that the appropriateness of analytical
tools should be reassessed periodically from a cost-effectiveness
viewpoint. We recognize that policy issunes change; this is why
we recommer ] such reassessment studies be done periodically.

The Urban Institute was in general agreement with both
the ton2 of the report and the conclusions. HEW and Mathema-
tica Policy Research, Inc., took exception toc our conclusion
that, due to the variability inherent in TRIM-produced
estimates, they shculd be used in the reiative sense to in-
dicate percentage differences of proposed program changes
and not in the absclute sense to estimate dollar-budget im-
pacts of these proposed changes. They indicated that, in
a worid of imperfect tools, TRIM or MATH, are superior to
alternative methods of analysis for making estimates of the
impact of proposed changes to welfare programs, including
their budgetary impacts. We recognize that policymakers
uee 1 budgetary impact estimates of program proposals and in
scme cases TRIM might very well be tue best tool t~ make
budget-type estimates. However, these estimates should be
used with extreme caution and only if information indicating
the uncertainty inherent in TIIIM's estimates is provided.
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Mathematica Policy Research, Inc., also stated tha; the
current release of MATH is substantially different (an improved
model) than the version of TRIM we describe in the report.

They indicated a number of improvements which have been made
or are being made to MATH which address deficiencies identified
in this report. We evaluated the H.I.S. version of TRIM.
H.I.S. attempts to maintain the most current version of TRIM
which, at the time of our review, represeated a version some-
where in between TRIM Ver-l and the present MATH (see p. 4.).
With the number of revisions being made to the systernt it is
essentially impossible to evaluate the latest version. The
revision to which the contractor refers may correct some of
the deficiencies identified in this report, but we have not
evaluated the reviseé model. o , ,

HEW and the TRIM/MATH contractors also provided some

techrniical comments on the draft report. which were considered
in preparing the final report.
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

FFICE OF THE SECRETARY
WASHINGTON, D.C. 20201

Sk 29 1977

Mr. Gregory J. ihart

Director, Human Resources
Division

United States General
Accounting Office

Washington, D.C. 20548

Dear lr. Ahart:

The Secretary asked that I respond to your request for
our comments on your draft report entitled, "An Evalua-
tion of the Transfer Income Model--TRIM." The enclosed
comments represent the tentative position of the Depart-
ment and are subject to reevaluation when the final
version of this report is received.

We appreciate the opportunity to comment on this draft
report before its publication.

Sincerely yours,

\‘erwka 2 /fL“4

Thomas D. Morris
Inspector General

Enclosure
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COIMENTS OF THE DEPARTMENT OF HEALTH, EDUCATION AND WELFARE ON THE
GENERAL ACCOUNTING OFFICE DRAFT REPORT “AN EVALUATION OF THE TRANSFER
INCOME MODEL~-TRIM"

GENERAL COt4ENTS

The draft report on the Transfer Incume Model (TRIM) reasonably
reviews and evaluates the TRIM microsirulation program and associated
datz bases. We generzlly accept the conclusions and recommendations
included in the report and have implemented or are in the process

of implementing many of the recommendations. Ve do not, however,
concur with GAC'S conclusion (p. 136) that TRI! should not be used
for budget estimation purposes for either existing tax and transfer
programs or for proposed changes in these programs in present or
future years.

Recognizing the hijh priority needs of policy makers for estimates

of tne inpact of prcposed changes in welfare programs including their
budgetary impacts, we feel that microsimulation analysis, including

TRIM, is superior to alternative methods of analysis, namely use of
current program data or tabulated survey data. Program data are

useful when the data available cover both the required pooulation and
the necessary data elements. Program data, however, are of little or

no value when different populations are involved or tne necessary

data elements are missing. For example, the working poor today are

only sporadically covered by our transfer programs, and it is difficult
to know how program data could be used to estimate the impact of new
programs covering this population. Use of tabulations from survey data
also provide a means for estimating the costs of new or altered prograws.
This involves basically the same techniques that are used by micresimulation
analysis, only the degree of precision is at question; and surely micro-
simulation analysis must be considered more accurate.

As the GAO report indicates, there are problems involved in estimating
probable participation rates in new programs. There are both technical
ad forecasting problems involved in "aging" data bases. These croblems
make microsimulation estimates for future veriods and for new programs
less precise than one would like. Nevertheless, we feel that the TRIM
methodolojy incorporates current knowledge in these areas, and is the
most precise method available rfor muxing such estimates.
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(2)
GAO_RECOMMENDATION

—Peassess the adequacy of the analytical tools and data currently being
used to support welfare policy analysis. This should include:

(1) —identifying the additional data needed to aralyze welfare issues
and consider taking appropriate actions to obtain this information

on a consistent and continuing basis.

7

DEPARTMENT COVMM

We concur. Since October 1976, the Office of the Assistant Secretary for
Planning and Evaluation (ASPE/HEEW) has undertaken an Income Survey
Development Program which is conducting an intensive research effort

to determine the feasibility of develooing a major new Survey of Income
and Program Perticipation. The basic survey objestives, which target
directly on the data needs identified in the GAO report, are:*

The survey shculd allow for sophisticated analysis of Federal and
State programs taraeted at the low-income pooulations and should
provide improved statistics or the distribution of income and wealth
dn the Nation, while preserving the flexibility to provide Cetailad
data from time to time on related topics. The survey should be
designed to provide data to support the analysis of the impact

of Federal and State programs, and the estimation of future orogyram -
costs and coverage and of the relative effects of program alternatives.
This implies that the survey should be designed to provide information
on the income, assets, and other social and economic characteristics
of families and individuals eligible to participate in HEW and

other Federal and State social erograms under existing and proposed
criteria. The survey should alsc permit separate analysis of

those eligible but not participating in specific programs. Within

the total set or program Participants, separate estimates may

be required for each of a number of key prograns., It is also
desirable to be able to obtain estimates of the joint receipt

of benefits across programs.

The survey should orovide significantly better and more
comprehensive income and income-related data than is presently
available. The data should suovort estimates under a relatively
broad notion of income or economic well-being while allowing
for the aggyregation of various comconents of income under

a wide variety of income definitions utilized in the Federal
and State programs and in existing Federal statistical

series on income. easures of income should coincide with

the accounting veriods used to determine eligibility under

*Source: Draft Research Plan for Income Survey Development Plan ASPE/HEW,
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{3

major Federal and State programs. Steps should be taken to
reduce the extent of income underreporting and misrerorting
that exists in present income statistical scries. The efforts
to improve income measurement should deal with all sources

of income ani not be concentrated on the sourcas of incore
that only tend to be associated with the low-income population.

Present plans call for fielding a nztionally representative Survey
of Income and Program Participation in 1981. The long lead tiwe re-
quired to field this survey results from the recosnized difficulties
in obtaining better data than is currently available and the need to
make major improvements over current survey techniques.

The supplemental data obtained on the Survey of Income and Education
(SIE) provides some additional information on assets, handicapting
conditions and other categorical eligability criteria which will vermit
some immediate improvement over npresent practice. These items were
added to the SIE with the reguirements of microsimulation on the
welfare system in mind. Limited space was availakle, since the ¢ ic
purpose of this survey was to meet the recuirements of the Con 'ressional
mandate in the Fducation Amendments of 1974. These additional " -ia

will be available sometime during the fa’'il of this year.

GAO RECOMMENJATION

(2) ~-identifying corrcctive measures needed to make the currently available
analytical toois more effective and consider taking appropriate actions
to aake these improvements.

DEPARTHENT COMMENT

We concur. HEW, and other major TRIM developers, are involved in a
continuous process of improving the analytical tools used in TRIM.

These efforts are conducted both by in-house ASPE/MEY statf, by other
Federal Agencies (such as the Congressional Sudget Qffice, Treasury
Department, Agriculture Department, and the Federal Energy Administration)
and by dathematica Policy Research Inc., The Urban Institute and Sistemas
Inc.. Through the TRIM User Group, and rmore informal daily contacts,
improvements in analytical tools are shared.

Some recent improvements in the analytical tools used in TRIM which

have increased its eifectiveness are: the develomment of better

ageing technioues; the developiment of the CP3/SIE TRIM Computational
File; the develooment of an imoroved Federal Incowe Tax (FCDIAN) module,
which is presently being further refined to wrovide better estimates

of cabital gains or losses and separate estimates of medical deductions;
the development of test files emdloying ~vtreme cases and the Jdevelopment
'of some techniques for simulating declir ° 1in unemployment rates.
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TRIM analytical developments must respond to the corstantly changing
requirements of volicy makers. Thus, a substantial effort is also devoted
to adapting TRIM in response to changes in the types of welfare reform
proposals being considcred. A major recent activity has been the develooment
of the capacity to simulate the impact of employment programs. We expect

to continue this type of activity.

GRO RLCOMENDATION

(3) ——on a periodic basis, performing a cost-effectiveness (or cost beneflit)
study of the use of analytical tools for welfare policy analysis.

DEPARTMENT CO:PIENT

We do not concur. Although we agree with the intent of this recom-
mendation, we question the appropriateness of a formal cost-effectiveness
or cost benefit analysis because of the ever changing policy goals and
analytic questions TRIl is asked to address. Cost benefit (or effective-
ness) analysis aocears more acoropriate when evaluating the colisequerices
of using differing volicy tools to meet a fixed policy goal. ASPE/HEW
furthermore does not review the activities of other Federal Agencies.

We do, as part of the annual budget orocess, attempt to review the
returns to our TRIM contracts and in-house activities. In addition,

we are continually attemoting to make TRIM a more efficient and less
expensive tool for policy analysis. Finally, we are constantly searching
for additional techniques to improve our analysis.

GAO RECOMMENDATION

(4) —insuring that the models currently being used for welfare pelicy
analysis are well documented, uodated on a regular basis, and continually
assesced as to the reliability and usefulness of their results,

DEPARTMENT COQ-MENT

We concur. ASPE/HEv has provided major funding for the TRIM Maintenance
Contract (Urban Institute) which provides a well documnented and regularly
updated standard public use vecsion of TRIM. Version 2 of TRIM is
currently being develon2d under this contract. As part of this

effort, the associated 1RIM docurentation is also being substantially
revised. At present, the develozment and documentation of a new standard
version of TRIM tends to 123 about three to six months behind develocmental
efforts. Given the magnitude of the Programning and associated docuventation
efforts recuired, the current, high oriority Presidential welfare Reform
Initiative, and constraints on staff time; major reductions in this

lead time are not rresently feasible. In order to facilitiate the

use of imoroved TRIM analytical tools, extensive use is .nade of comment
cards in developing computer code and there is close contact among the
TRIM staf{ in various oraanizations through the TRIV User Group and

more informal communications.
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(5)

The reliability and usefulness of TRIM results are routinely evaluated.

The maintenance contract provides for the evaluation of all modifications and
new procedures incorporated into TRIM. A special test file with known results
is employed. These modifications and new procedures are also checked by com-
paring the results obtained from different versions of TRIM. Differences

are determined and the reasons evaluated. In some cases, this results

in further modifications. we feel that the existence of different versions
of TRIM provides a significant tool  for evaluating TRIM recsults, and

that to fully eliminate such differences would attribute a reliability

to the estimates which is more apparent than real. The TRIM Maintenance
Oontract further includes procedures for keeping up with administrative,
legislative and regulatory changes so that the model may be modified
accordingly.

Historical comparison is also used to evaluate the reliabidity and usefulness
of the TRIM results. However, program changes are implemented regularly
thereby limiting this type of analysis. Although resilts are routinely
checked against administrative data, there are significant problems with
this data and adjustments must be made in the reported figures which

can produce other errors. Sensitivity analysis is employed in evaluating
the results of proposed modifications to existing programs in order

to determine their impact on overall program cost and caseload estimates
and these findings are incorporated in TR™M reports. In some cases,
further checking is impossible since the program changes have not been
implemented. We expact to continue this regular assessment.

GAO RECOMFENDATION

—develop a plan for identifying and meeting future needs for analytical
tools and data to support welfare policy analysis.

DEPARTMENT COMMENT

We concur. Several activities are currently employed in identifying
and meetinj future needs for analytical tools and data to support
welfare policy analysis. The Income Survey Development Program

has developed a long-term research plan for the develcoment and fielding
of a major new survey to provide improved data. The TRIM Maintenance
Contract is one vehicle employed by HEW/ASPE to identify and insure
the meeting of needs for both routine updates to the TRIM System,
improve its functioning as a computer modeling system and incorporate
new analytical techniques. Other Policy Research projects, including
the Income Maintenance Experiments and the basic research of the
Institute for Research on Poverty, support welfare policy analysis.
In addition, there is an in-house ASPE program of improvements to

the TRIM system. We also keep informed of the research agendas of
other Federal Agencies and attempt to co-ordinate our efforts with
theirs.
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RECOMMENDATION

—Establish a reporting policy which requires that the ascumptions

and limitations of the analytical tools used to support policy analysis
are clearly specified in Department reports to the Congress and that
appropriate confidence limits are attached to the results presented
therein.

DEPARTMENT COMMENT

We oconcur. ASPZ/HEW believes that TRIM users should report their results
clearly and shouid fully document the assunptions and limitations underlying
their analysis. We hav: tried to meet these goals ourselves. See, for example,
the TRIM analysis found in The Income Supplement Program (Cffice of

Income Security Policy, ASFE/HEW, Summwer 1977).

We also approve of attaching confidence limits to TRIM estimat._s

whenever possible., The current state-of-the-art, however, often does not
permit the development of reasonable confidence intervals. Although
standard errors of estimate can be computed to account for sampling error,
this standard error'often represents oniy a small amount of the relevant
confidence interval. Underreporting, misreporting and tae lack of
certain data, such as assets, impacts more heavily on the results than
the standard error associated with the sample, Improving performance in
these cases is dependent on the development of better data. A discussion
of these limititions in the data is, of course, routinely included

in reports.
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September 19, 1977

Mr. Frank Capece

General Accounting Office
Room 5110 Arthur Building
441 G Street, N.W.
Washington, D.C, 20548

Dear Frank:

As a follow-up to Ron Sepanik's telephone call of some time ago, I thought
I would send you a note concerning the GAO report on TRIM. Our staff has now
completed reading it and we find ourselves in general agreement with both the
tone of the paper and the conclusions. Ron, as you know, had some specific
comments on it but I believe concurs with our general judgnent.

I believe the paper should add to the knowledge of the usefulness and
limitatione of TRIM as a policy tool. It has always been my position that TRIM
should not be oversold and one way to prevent this is to get wore analysts
involved in examining its structure and the inherent shortcomings of the data
with which TRIM works.

In that light, Bob Harris, who is the Senior Vice-President here at The
Institute, has recently completed a paper which provides an overview of the
general utility of microsimulation in policy analysis. I thought you might
be incerested in reading through it.

Yours sincerely,
Richard €, Michel
TRIM Project Manager
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b/ P »® POLICY RESEARCH, inc.

An Equal Opportunity Employer

August 22, 1977

Mr. Harry S. Havens

Director

Program Analysis Division

U.S. General Accounting Office
Washington, D.C. 20548

Dear Mr. Havens:

We have read your draft report to Congress and I have, with the
assistance of Pat Doyle and Anne Bergsman, prepared a detsiled set of com~

ments. [See GAO ncte.]

We find that the report accurately describes the version 1 TRIM model
and iz a very useful plece of work. However, we want to emphasize that the
current release of MATH is a substantially different and improved model. We
are concerned that MATH is damned by association in the report. We also ob-
ject to the dcgmatic nature of the statement on page 136 of what the model
should or chould not be used for. Potential users should be cautiored, but
in a world of imperfect tools may still find TRIM or MATH the best available
tool.

One critical theme of the report was that the model did not have ade-
quate r *ing and verification and that the decumentation, while better than
what - ._ced for other models that GAO has evaluated, was lacking in « couple
of areas. We would agree that the model did not have adequate testing and
validation. Must of the funding, even during the early developmenc period, was
for specific policy estimates. Because of insufficient funding by the govern-
ment, we had a desperate struggle to complete the model with the effort on the
brink of default. The story has been the same ever since, . ‘*t many agencies
wantiag to use the model for policy estimates, but with woney for maintenance,
documentation and improvement very difficult to obta!n. This problem is much
broader than this model. It is a product of th2 goverument procuremeut pro-
cess which tends to award contracts to produce the minimum acceptrble product,

GAO note: The detailed technical comments prepared by
the contractor have not been included in this
appendix. However, these comments were con-
sidered in preparing thirs report,

101 L STREET, N.W. » SUITE 418 » WASHINGTON, D.C. 20037 * TELEPHONE: 202-833-0510 » TELEX: 843479 « CABLE ADDRESS: MATHING
A Subsidiary of Mathe . Inc.
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This process is exacerbated when a public good used by many agencies is the
product. Everyone wanta to use the public good for free and few feel a
responaibility to support its continued levelopment and maintenance. The
TRIM User's Group and the MATH Subscription are attempts to deal with the pro-
blem. However, they are only partial solutions at best, I would think this
wider issue would be an excellent area for GAO study.

The opportunity to comment on your report is appreciated. Please
don't hesitate to call if you want to pursus any of the questions we have
raised.

Sincerely,

ot Botr
Harold Beebout

Vice President
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LIST CF RELATED GAQ REPORTS

"Food and Agriculture Models for Policy Analysis, "CED-77-87,
July 13, 1977,

"Social Research and Development of Limited Use to National
Policymakers," B-176765, HRD-77-34, April 14, 1977.

"Review of the 1974 Project Independence Evaluation System,"
B-178205, OPA-76-20, April 21, 1976.

"Ways to Improve Management of Federally Funded Computerized
Models," B-115369, CED-77-87, August 23, 1976.

"Improvement Needed in Documenting Computer Systems"”
B-115369, Oct. 8, 1974,

"Auditing a Computer Model: A Case Study," May 1973.

"Advangtages and Limitations of Computer Simulation in
Decisionmaking," B-163074, May 3, 1973.
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PRINCIPAL HEW OFFICIALS RESPONSIBLY

FOR ADMINISTERING ACTIVITIES

DISCUSSED IN THIS REPCRT

Tenure of office

From To
SECRETARY OF HEALTH, EDUCATION,
AND WELFARE .
Joseph A. Califano, Jr. Jan. 1977 Present
David Mathews Aug., 1975 Jan. 1977
Cuspar W. Weinberger Feb. 1973 Aug. 1975
Fraak C. Carlucci {acting) Jan. 1973 Feb. 1973
Elliot L. Richardson June 1970 Jan. 1973
ASSISTANT SECRETARY FOR
PLANNING AND EVALUATION:
Henry J. Aaron Feb. 1977 Present
Gerald H. Brittor (acting) June 1977 Feb, 1977
William Morrill June 1973 Jan. 1977
Stuart Altman (acting) Apr. 1973 June 1973
Laurence E. Lynn June 1971 Apr. 1973

(97132)
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