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Summary

This essential dimensions of microsimulation as an instrument to analyze and forecast
the individual impacts of alternative economic and social policy measures are surveyed
in this study. The basic principles of microsimulation, which is a tool for practical
policy advising as well as for research and teaching, are pointed out and the static and
dynamic (cross-section and life-cycle) approaches are compared to one another. Present
and past developments of microsimulation models and their areas of application are
reviewed, focusing on the US, Europe and Australia. Based on general requirements and
components of microsimulation models a microsimulation model's actual working
mechanism are discussed by a concrete example: the concept and realization of
MICSIM, a PC microsimulation model based on a relational database system, an
offspring of the Sfb 3 Statitic Microsimulation Model. Common issues of
microsimulation modeling are regarded: micro/macro link, behavioural response and the
important question of evaluating microsimulation results. The concluding remarks
accentuate the increasing use of microcomputers for microsimulation models also for
teaching purposes.

JEL: C80, C81, D10, D30, D31, J20
Keywords: Microsimulation, Microanalytic Simulation Models, Microanalysis,
Economic and Social Policy Analysis

Zusammenfassung

Die essentiellen Dimensionen der Mikrosimulation als ein Instrument zur Analyse und
Prognose individueller Wirkungen 6konomischer und sozialpolitischer Politikalter-
nativen werden in dieser Studie Ubersichtsweise behandelt. Die Prinzipien der Mikro-
simulation, die ein Werkzeug der praktischen Politikberatung als auch der Forschung
und Lehre ist, werden herausgearbeitet und statische und dynamische (Querschnitts-
und Lebenszyklus-) Ansétze miteinander verglichen. Heutige und vergangene Entwick-
lungen von Mikrosimulationsmodellen und ihre Anwendungsbereiche werden mit
Schwerpunkt auf die Vereinigten Staaten, Europa und Australien beschrieben. Auf der
Basis genereller Anforderungen und Komponenten von Mikrosimulationsmodellen
werden die Mechanismen von Mikrosimulationsmodellen an einem konkreten Beispiel
diskutiert: dem Konzept und der Realisation von MICSIM, einem PC Mikrosimula-
tionsmodell auf der Basis eines relationalen Datenbanksystems, eine Weiterentwicklung
des Statischen Sfb 3 Mikrosimulationsmodells. Gemeinsame Merkmale der Model-
lierung von Mikrosimulationsmodellen werden betrachtet: Mikro/Makro-Verknupfung,
Verhaltensreaktionen und die wichtige Frage der Bewertung von Mikrosimu-
lationsergebnissen. Die abschlieBenden Bemerkungen akzentuieren die zunehmende
Verwendung von Mikrosimulationsmodellen auch in der Lehre.

JEL: C80, C81, D10, D30, D31, J20

Schlagworte: Mikrosimulation, Mikroanalytische Simulationsmodelle, Mikroanalyse,
Wirtschafts- und sozialpolitische Politikanalyse
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MICROSIMULATION -
A SURVEY OF METHODS AND APPLICATIONS
FOR ANALYZING ECONOMIC AND SOCIAL POLICY

Joachim Merz

1 INTRODUCTION

Simulation models and in particular microsimulation models (MSMs) have been
increasingly applied in recent years in quantitative analyses of economic and social
policy problems. MSMs analyze the effects of alternative policies on the individual
level when new econonmic and social policies are planned or investigated. Because
MSMs are concerned with the behaviour of microunits (such as persons within a
family/household/firm, tax units or as decision-units in firms or communities),
preferably based on a representative sample, they are especially well-suited to analyze

the distributional impacts of policy measures of those who are affected by.

Microsimulation (microanalytic simulation) models were increasingly developed and
applied in the 60s, 70s and early 80s since Orcutt's (1957) seminal work. Because of
financial cutbacks in the midth and end of the 80s, above all in the US Reagan
administration, microsimulation based policy advices have to be reduced. In those years
researchers focused more on further (micro)econometric analyses and foundation of
individual behaviour. Nowadays, and since the beginning of the 90s, a refreshment of
microsimulation developments and applications in Europe and other countries

worldwide can be observed.

Microsimulation is considered as a forecasting instrument because policy effects can be
forecasted by a MSM. When forecasting the direct and side effects of a policy, a
baseline simulation is needed to predict the no policy' situation. Usually the baseline
simulation tries to forecast a 'status quo' development, though it is a matter of interest
and definition as to what will, in fact, be the baseline. With alternative scenarios a

comparisons of their impacts then show the policy main and side effects. Forecasting
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the effects of policies on individual behaviour by microsimulation is always conditional
forecasting. In the usual ex ante case, forecasts are computed on the basis of distinct
conditions described by a certain scenario. Thus, ex ante forecasting is a conditional
look into future developments. In the rare ex post case, a given (historic) real world
situation is confronted with alternative former interventions. Again, the 'as if' situation

tries to identify policy effects that may result from stated conditions.

This paper surveys the essential dimensions of microsimulation models. Section 2
describes principles of microsimulation and outlines their general aims and charac-
teristics. The basic concept of the static approach is compared to dynamic
microsimulation approaches with its cross-section and life-cycle models. Section 3
deals with developments and applications of dynamic and static MSMs in the US,
Europe, and Australia. Based on general requirements and components of a MSM in
Section 4, Section 5 illustrates a MSM's actual working mechanism by a concrete
example: the concept and realization of MICSIM, a PC microsimulation model based on
a relational database system, which as an offspring of the Sfb 3 Statitic MSM is now
further developed at my chair at Liineburg University. Section 6 deals with common
issues of microsimulation modeling: micro/macro link, behavioural response and the
important question of evaluating microsimulation results. The concluding remarks
accentuate the increasing use of microcomputers for MSMs and the use of MSMs also

for teaching purposes.

2 PRINCIPLES OF MICROSIMULATION
2.1 SIMULATION

It is often the task to analyze the behavioural pattern of an existing or imaginary system.
However, many systems are complicated and difficult to examine (if at all) in their real
environment. Therefore, a substitute is examined in lieu of the system originally in
question. Simulation, then, is the process of imitating the behaviour of system patterns
by a model. Simulation as one method of problem-solving becomes attractive when
conventional analytic, numeric or physical experimental methods would be too time-
consuming, expensive, difficult, hazardous and/or irreversible or even impossible as
real world experiments. Since economic and social real world systems in particular are
hardly available as an experimental centerfield [as an exception, however, see the New

Jersey Income Maintenance real life social experiment in the USA (Rees 1977)],
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simulation via an appropriate model is a natural candidate to analyze complex system

patterns.

Simulation-supported analyses can be useful both in creating theories as well as in
examining effects of policy options. Simulations help to create new theories by
stimulating the formulation of behavioural hypotheses for the model's purpose.
Analyses of the impacts of policy options can be executed if behavioural hypotheses
and institutional relationships have been satisfactorily established in a simulation
model. The impact analysis follows a certain pattern and aim of investigation. Thus
simulation might be defined as a goal-oriented experiment where a model imitates the

system of interest.

The structure of a simulation model is mainly determined by relations expressed in
mathematically logical relations. There are algebraic equations and decision structures
that can be characterized as complex 'if-then' relations in a computer model. If a
problem in such a setting is not analytically solvable or is solvable only under
circumstances involving extensive effort, a solution is sought by computational
experimentation. At times, however, simulated solutions forfeit a global optimal solu-

tion.

In deterministic simulations all structural and procedural data are fully determined. In a
stochastic simulation some or all of the deterministic relationships are disturbed by
random influences. Thus one purpose of stochastic simulation is to account for random
influences that might be based on an incomplete model specification or on the

randomness of the underlying system of interest.

Simulations are usually conducted on a computer in order to cope better with the
complexity of calculations required and often large data bases. Special simulation
programming languages, such as GPSS, DYNAMO, CSL, SIMSCRIPT or SIMULA,
are becoming popular among users for some years ago. A recent catalogue of micro-,
mini- and mainframe simulation software can be found in SCS (1985) or in the software

review of the International Journal of Forecasting (1993).

Simulation models support decision-making processes and are being increasingly used
in business administration, education and scientific research [Sawaragi, Inone, and
Nakayama (1987)]. A firm, for example, may seek a cost-optimal storage policy under
different market conditions by simulating various scenarios of ordering and sales
policies. Investment decisions under different business cycle scenarios in firm
simulations and experimental gaming within experimental economics in such areas as
municipal administration or regional planning provide support for instruction and trai-

ning in private and public enterprises. Flight simulation is now a standard training
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instrument in aviation (and gaming). In scientific research as well as in the practice of
administrative planning, the impacts of alternative measures of tax and transfer policies
are analyzed by simulation. In teaching, students may learn about the interdependencies
of a national economy or a single enterprise by a computer simulation model. For
simulation applications in management sciences, see Koller (1976) and Pidd (1988).
Computer simulations in the social sciences are the subject of Harbordt (1974a,b),
Norlen (1975), Krupp (1969, 1976), and Orcutt, Merz and Quinke (1986). For a more
in-depth description of simulation in general, refer to Gordon (1978), Holst (1979),
Bratley, Fox and Schrage (1983), and Neelamkavil (1987).

Computer games, such as Black Jack and other Monte Carlo games, are used to teach
simulation techniques on a microcomputer [Macaluso (1983)]. Simulation and gaming
is the focus of interest in Crookall, Greenblatt, Coote, Klabbers and Watson (1987).
Virtual reality is another new computer aided simulation branch. Schoemaker (1978)
analyzes computer networks by the simulation approach. Modeling and simulation of
systems themselves with the aid of computers is the specific subject of Neelamkavil
(1987).

Finally, the growing field of artificial intelligence is linked to the simulation approach:
the knowledge of an expert system and its specific problem-solving strategies is a
matter for simulation analyses [Waterman (1986), Gale (1986), and Elzas, Oren, and
Zeigler (1986)].

2.2 MICROSIMULATION - GENERAL AIMS AND CHARACTERI-
STICS

Simulation can be based on macro, meso (group, cell), and microinformation.
Macroeconomic aggregates of a nation wide economy, like consumption, savings,
overall social security expenses etc. form the basis for macroeconomic models
underlying macrosimulation experiments. Recent surveys of econometric macromodels
are Langer, Martiensen and Quinke (1984) for Germany, Ichimura and Ezaki (1985) for
Asia, and Pindyck and Rubinfeld (1986, Chapt. 14) for the US. The meso level takes
some societal groups gathered in 'cells' as the unit of interest (e.g. population aggregated
in different age and/or other socioeconomic groupings). Group simulation then is
changing the respective cell numbers by adequate transition matrices (like in the
Grohmann, Hain and Kiel (1981) Frankfurt Group Simulation Model).

In contrast to the macro and meso type simulation models, MSMs are directly
concerned with the individual units: microunits, i.e., persons, families, households, tax

units, decision units in firms, firms itselves, unions etc. in their respective associations.
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These microunits are identified by characteristics such as age of an individual, number
of children in a family, income and transfers of a household and/or a respective tax unit,
employment structure of a firm, etc. These characteristics are then modified in the MSM
depending on their individual behaviour and the institutional relationships in which they
operate. The individual impacts of economic and social policies on the microunits
concerned can thus be directly analyzed with focus on distributional effects. In addition,
the microunits' characteristics before/after simulation may be aggregated ad libidum
according to need. Aggregates from a MSM may serve as interacting variables in linked

micro-macro simulation strategies (see Section 6)].

Early foundations and applications of microanalytic models are given in Orcutt (1957)
and Orcutt, Greenberger, Korbel and Rivlin (1961), who developed and established the
microsimulation concept. Summaries and applications are refered in Krupp and Wagner
(1982) and Orcutt, Caldwell, and Wertheimer II (1976, Chapt. 1). Greenberger,
Crenson, and Crissey (1976, Chapt. 4) compare the strategy of microanalytic modeling
with other quantitative methods and models employed for policy analyses. Further
developments in the late 70s are demonstrated by Bergmann, Eliasson, and Orcutt
(1980) in their Swedish conference volume, and also in the two-volumes by Haveman
and Hollenbeck (1980a,b). The volume 'Microanalytic Simulation Models to Support
Social and Financial Policy' [Orcutt, Merz, and Quinke (1986)] depicts and discusses
more current developments in the US and Europe. In that volume Orcutt (1986), Krupp
(1986), Hoschka (1986) and Caldwell (1986) also discuss general aspects of the
microsimulation approach. Lewis and Michel (1990) focus on microsimulation
techniques for tax and transfer analysis. Merz (1991) provides a recent general survey
of microsimulation principles, developments and applications. Spahn, Galler, Kaiser,
Kassella and Merz (1992) deal with microsimulation in tax policy in general and for
Germany in particular. A recent more general book about the politics of modeling in

federal policymaking is Kraemer, Dickhoven, Tierney and King (1987).

The mentioned refreshment of microsimulation modeling and application in Europe, the
US and Canada, and recently in Australia is observable from a series of actual
international microsimulation conferences and volumes, like the international
conference on 'Prospects and Limits of Simulation Models in Tax and Transfer Policy'
in Germany (Brunner and Petersen 1990), the OECD panel on microsimulation 1990 in
Paris, France (OECD 1990), the 'Survey of Microsimulation Models' by Mot (1991)
with emphasis on Dutch MSMs, the STICERD/LSE workshop on developments in
MSMs in London, UK (Hancock and Sutherland 1992), the European Society of
Population Economics ESPE Gmunden sessions on microsimulation 1992, Austria, the
US 1992 microsimulation conference for policy analysts and model builders November
1992 in Washington D.C. [Society of Government Economists (1992)], the 49th Session
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of the International Statistical Institute in Firence, Italy, with its session on
microsimulation and evaluation of economic and social programmes [Merz (1993a)],
the 1990 workshop on 'Tax-Benefit Models and Microsimulation Methods' at the
University of New South Wales, Australia [Bradbury (1990)], and the December 1993
special IARIW conference on 'Microsimulation and Public Policy' of the Australian
Statistical Office and the University of Canberra in Canberra, Australia. Last, but not
least in our brief overview of survey volumes/conferences: The US National Research
Council recently investigated and evaluated the uses of MSMs for social welfare
programs to improve information for social policy decisions (Citro and Hanushek
1991a,b). This investigation is also of further interest for our evaluation discussion in

Section 6.

2.3 STATIC VERSUS DYNAMIC MICROSIMULATION

Microsimulation models may be divided into two main types of models: static and
dynamic with dynamic cross-section and life-cycle (longitudinal, cohort) MSMs. The
general ideas and principles of these typical models will be discussed in the paragraphs

to follow.

2.3.1 STATIC MICROSIMULATION

Systematic variation of regulations on the basis of typical cases is the starting point of
static microsimulation. Analyses of changes in a conditional structure with such
'calculators' have been made in many fields of administration, business and science for
many years. Until recently, for example, alternative tax regulations are still simulated

based on typical cases chosen by tax administrators.

In static microsimulation, certain behavioural relations and institutional conditions of a
microdata base of a certain time period are systematically varied. The microdata base
usually 1s comprised of cross-section information, i.e. microunit information gathered at
a certain point in time, preferably as a representative sample. An example of such a
cross-section data base is the German 'Income and Consumption Survey' (Einkommens-
und Verbrauchsstichprobe) that accounts for microdata from approximately 50,000
households. A systematic variation of tax law characteristics and the analysis of
corresponding effects on income distribution would be a typical setting for a static

microsimulation based upon cross-section data.

Static microsimulation naturally is connected with the time period of the cross-section
data. Temporal extrapolation to actualize the data or to forecast the sample into the

future, called aging of the sample, however, is available in more recent static MSMs. In
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such a 'static aging' procedure the sample data of a cross-section are usually adjusted by
re-weighting the microunits' characteristics to future aggregate data (though they might
be adjusted in principle to past margins, too). A detailed discussion of structural
adjustments in static and dynamic MSMs and a survey of adjustment in major MSMs is
given in Merz (1986a) and Merz (1994c) with an adjustment of microdata by the
minimum information loss principle. An optimal adjustment by a Kalman filter pro-

cedure and the optimal control methodology is proposed in Merz (1983b).

In static aging, the structure of the sample itself, including for example age and number
of microunits, is not modified. The temporal adjustment of the demographic structure is
reached exclusively by re-weighting the available information due to exogeneous given
aggregate (control) data of another time period.! After re-weighting a sample, one
microunit will then represent a certain number (given by the new weights) of respective
units in the whole population. Within static aging, the relations among the variables
(i.e., the structure) of each microunit are generally maintained. An overall structural
change is expressed by a changed weight of each microunit, respectively, of each
association of microunits (e.g., families, households). Thus, the cross-section after
simulation (t + v, v=0,1,2,...) contains the same number of microunits (n) as the cross-

section before simulation (t) (Exhibit 1).

A static aging procedure is relatively well-suited for short- and medium-range forecasts,
provided it can be assumed that the characteristics of the population under examination
do not change rapidly. If the demographic structure essentially changes, which is
particulary likely in the longer run, the use of 'dynamic aging' in the framework of

dynamic microsimulation will be more appropriate.

2.3.2 DYNAMIC MICROSIMULATION

In principle, the main difference between a dynamic MSM and a static one is the aging
procedure. Whereas in static MSMs aging is done by re-weighting, in a dynamic MSM

each microunit is aged individually by an empirically based survival probability.

the cross-section before simulation (t) (Exhibit 1).

1 Impacts on other non-adjusted variables must also be considered in this process. An adjustment
of unemployment figures, for example, must lead to an adjustment in occupational figures.
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Dynamic Cross-Section Microsimulation

In dynamic cross-section microsimulation individually based aging by survival
probabilities is applied for each microunit of an entire (representative) sample. In
addition to a microunit's survival, a child (or children) could be born within a simulation
period or a family and household situation might be changed by marriage, divorce or
other occurrences. Thus, individual dynamic demographic aging will alter the size of
the cross-section under investigation; in general, the cross-section after simulation
(t+ 1) does not contain the same number of microunits (n and associations thereof) as
Because dynamic microsimulation directly affects demographic characteristics of
microunits, side effects on the behaviour of further microunits may be directly
accounted for; e.g., if a child is born, this might immediately affect the mother's labour
force participation in a simulation period. Those demographic (side) effects are captured

in the static case only in a final reweighting of another respective family type.
Dynamic Life-Cycle Microsimulation

Whereas the dynamic (cross-section) microsimulation is individually forecasting all
microunits of a given sample, dynamic life-cycle or longitudinal microsimulation
creates a cohort of 'synthetic' microunits with complete life cycles from birth-to-death.
Thus, a dynamic life-cycle MSM does not forecast the characteristics of real sample
units but the assigned characteristics of synthetic microunits. All characteristics of a
synthetic microunit are determined by the behavioural and institutional modules of the
MSM.

A complete life-cycle of a synthetic microunit is simulated period-by-period and may
include information on spouse and children if the microunit has married and brought up
children during its lifetime. A number of simulated life-cycles then constitute a sample

of a certain cohort.

The overall advantage of this type of microsimulation is the availability of information
on the complete individual life-cycle of each 'sample' member. This is of interest for
life-cycle analyses of earning patterns with both income from former gainful
employment and, later, income from pension security systems. In contrast to the life-
cycle model, the cross-section model will produce also many microunits with an
incomplete life-cycle; some microunits are still living or have died in an earlier
simulation period. Thus, the number of microunits involved in the life-cycle MSM is
reduced to those microunits of real full life-cycle interest. Correspondingly, the
expenses are only a fraction of a comparable full cross-section simulation. Within the
MSMs of the Sonderforschungsbereich 3 (Stb 3, Special Collaborative Program 3)
'Mikroanalytische Grundlagen der Gesellschaftspolitik (Microanalytic Foundations of
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Social Policy)' at the Universities of Frankfurt and Mannheim, the life-cycle simulation
uses the same substantive modules as the dynamic cross-section MSM. Exhibit 1
outlines the procedures of the dynamic cross-section, dynamic life-cycle, and static

microsimulation approaches.

24 RELATIONS BETWEEN STATIC AND DYNAMIC MICROSIMU-
LATION MODELS

As mentioned, dynamic MSMs include institutional and behavioural relationships and,
in particular, demographic relations. A static MSM may also include behavioural rela-
tionships. This is the case when the microunits of a cross-section are processed through
certain modules that generate further characteristics of the corresponding unit. As an
example, imagine a sample that does not contain any information about labour force
participation, hours of work, or changes therein for the simulated year. An appropriate
module could then determine individual labour force participation data from estimated
hypotheses that were based upon socioeconomic characteristics. Thus, with respect to
behavioural relationships, there is no divergence in general between static and dynamic
simulation according to socioeconomic behaviour. However, and as discussed, there are

differences according to changes in demographic behaviour.

A static simulation model may be connected to a dynamic model in another way;
systematic parameter variations within a static model may be based on forecasted cross-
sections produced by a dynamic MSM. In addition, a demographic structure forecasted
by a dynamic MSM may serve as future aggregate data for re-weighting initial sample
weights in a static model. In general, this will reduce computing expenses since
dynamic microsimulation of new alternatives for all periods between the sample and the

future period of interest can be eliminated.

The primary advantage of static versus dynamic MSMs is that static models are less
expensive. Even if substantial modules (such as education, labour force, income, and
expenditure modules) are integrated into a static simulator in the same way as into a
dynamic model, the static approach is less expensive because time-consuming
simulation of demographic processes with interactions among members of different
microunit associations (like marriages) - more general: market processes - are omitted.
In addition, the complex demographic aging relations do not need to be estimated when
developing a MSM. As a consequence only relatively few dynamic MSMs (described in
the following paragraph) have been developed and employed worldwide for economic

and social policy analyses.
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3 DEVELOPMENTS AND APPLICATIONS OF MICROSIMULATION
MODELS

In the following paragraphs a characterization of main developments and applications
of dynamic and static MSMs in economic and social policy analyses is tried. Because of
the increased number of developed MSMs worldwide I apologize to all those modelers

and models which are not captured in this survey.

3.1 DYNAMIC MICROSIMULATION MODELS

In the United States examples of major dynamic MSMs are the 'DYNAmic Simulation
of Income Model' (DYNASIM) [Orcutt, Caldwell, and Wertheimer II (1976)] and its
updated version, DYNASIM II. The latter is applied, for example, in linked micro-
macro simulation with the ICF macromodel [Wertheimer II, Zedlewski, Anderson and
Moore (1986)]. DYNASIM's predecessor is MASH [Sadowsky (1976)]; its offsprings
are MICROSIM or MASS. MICROSIM was developed at Cornell University (Caldwell
and colleagues) and the Policy Research Group, Inc., Washington D.C. MASS was
developed at Yale University [Orcutt, Glazer, Jamarillo and Nelson (1976)]. Further
versions of MASS are used to analyze wealth accumulation and distribution [Orcutt and
Smith (1979)] as well as in the Retirement Security Simulation Study (RSSS) conducted
by the Institute for Social Research (ISR) at the University of Michigan [Juster (1982)].
The RSSS simulation project incorporates a micro-macro linkage between MASS and
the macro model MALTHUS. Linked micro-macro simulation models are rarely used ,
e.g. to forecast regional energy demand in the US [Caldwell, Greene, Mount, Saltzman
and Broyd (1979)] and for investigating the income distribution effects of fiscal policies
in the FRG [Merz (1978)]. Caldwell (1993) describes validation and uses of Cornell
University's CORSIM 2.0 follow up version of the above mentioned MICROSIM, a
dynamic microanalytic simulation model of the United States.

In Canada a dynamic cohort (life-cycle) MSM, DEMOGEN with synthestic family
histories for a single cohort has been developed by Statistics Canada [Wolfson (1990)]
with new and further efforts for several user-friendly PC-versions.
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14 Merz: Microsimulation

In the United Kingdom LIFEMOD, another dynamic life-cycle MSM, is developed
[Falkingham and Lessof (1992)] and used for tax and transfer policy analyses
[Falkingham and Harding (1993)]. PENSIM is a dynamic MSM for pensioner income
developed at the UK Department of Social Security [Ball (1992)].

In the Nordic States an increased microsimulation engagement can be observed in
recent years [for Sweden see Eriksson (1992), for Denmark Hansen (1992) or for
Finland Saloméki (1993)]. In Norway MOSART from Statistics Norway was developed
as a dynamic MSM to analyze labour market and public pensions [Andreassen,
Frederiksen and Ljones (1993)]. In Denmark, the dynamic and static version of the
Ministry of Finance LOVMODEL is under almost daily policy advice use for a broad
range of policy questions [Okonomiministeriet (1991), Hansen (1992, 1993), Baekgaard
(1993)]. Exhibit 2a provides further information of major dynamic MSMs.

In Germany, within the 'Social-Political Indicator and Decision System' (SPES) project,
already in the 70s Hecheltjen (1974) developed a dynamic micromodel to analyze
demographic effects and occupational activities in the FRG. Steger (1980) developed a
dynamic micromodel to analyze demographic effects and household formation. The
successor of SPES, the Special Research Collaborative Program 3
(Sonderforschungsbereich 3, Sfb 3), Microanalytic Foundations of Social Policy, at the
Universities of Frankfurt and Mannheim spend a lot of efforts to develop dynamic and
static MSMs. The Dynamic Cross-Section Sfb 3 Microsimulation Model [e.g., Galler
(1980) and Galler and Wagner (1986)] was applied, for instance, to examine financial
and income distribution effects of alternative options for the 1984 old-age security
reform in the FRG [Krupp, Galler, Grohmann, Hauser, Wagner (1981) and Galler
(1981, 1990)]. Within these Geman pension reform analyses the Dynamic Life-Cycle
Stb 3 Microsimulation Model [Wagner (1983), Hain and Helberger (1986)] was
developed and used for specific earnings/retirement history analyses. Using relational
databases within a new dynamic microsimulation approach but based on the Sfb 3
Dynamic Microsimulation Model Galler (1992) more recently analyzed kinship

networks and the demand of care for the elderly.

Also in Germany, at Darmstadt University, a dynamic MSM has been under
development [Heike, Hellwig, Kaufmann and Appendino (1986)]. DAISI is a dynamic
MSM developed to analyze family formation processes [Kaufmann, Quitmann, Schulz,
Simm and Strohmeyer (1984)]. Exhibit 2b provides further information of major
dynamic MSMs in Germany.
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16 Merz: Microsimulation

Further European developments of dynamic MSMs are given in the Netherlands with
MIKROPOLIS and NEDYMAS [Mot (1991) provides an overview of Dutch MSMs].
With NEDYMAS Nelissen (1993) runs dynamic microsimulation for a social security
and lifetime income distribution analysis. In Hungary a microsimulation project is now

under development with dynamic and static models [Zafir (1987), Szivos (1993)].

In Australia at NATSEM, the new microsimulation National Centre for Social and
Economic Modeling at the Faculty of Management of the Canberra University, Ann
Harding and her crew are developing new dynamic and static MSMs. Their
DYNAMOD follows a different approach to the aging of a population than all the other
dynamic models [Antcliff (1993), Gruskin (1993), Harding (1990, 1993)]. Instead of
annual survival probabilities, DYNAMOD uses survival functions to predict
hypothetical realisation times for the occurrence of events potentially affecting an
individual. A 'crystal ball' then stores all these possible futures. If an event for a person
may have effects on further events (like pregnancy on labour force participation) a new

possible future is created for that person each time he or she experiences such an event.

All these dynamic MSMs focus on the private household sector. Only a few MSMs
focus on firms. The few firm sector MSMs include the dynamic micro-to-macro
Swedish model MOSES [Eliasson (1985, 1986, 1993), Ballot and Taymaz (1993)] and
static MSMs of the industrial and agricultural sector developed by the Hungarian
Ministry of Industry (1987) and the Hungarian Ministry of Agriculture, which will be
discussed further in the next section. Further information about major dynamic MSMs

are compiled in Exhibit 2a,b.

3.2 STATIC MICROSIMULATION MODELS

The systematic variation of regulations on the basis of typical cases is the starting point
of static microsimulation. Analyses of changes in a conditional structure with such
'calculators' have been made in many fields of administration, business and science.
Until recently alternative tax regulations were still simulated based on typical cases

chosen by tax administrators.

When typical cases are simulated, adjustments may lead to partially representative
results, but do not of course account for the untypical cases, which are not considered in
such a synthetic data base of typical cases. Recent static MSMs therefore increasingly
use a representative sample. These real sample based MSMs account for untypical
cases, too, and in addition should perform representative distributional results for a

whole population.
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Because in the last 30 years the US were the leading developers of MSMs with many
policy advice applications, the following survey of developments and applications is
divided for the US and for Europe and Australia, where microsimulation started 15 to

20 years or even later.

3.2.1 STATIC MICROSIMULATION MODELS IN THE US AND
CANADA

Based on Orcutt's seminal new type of socioeconomic microsimulation models [Orcutt
(1957), Orcutt, Greenberger, Korbel and Rivlin (1961)], alternative tax tariffs on the
basis of microdata were evaluated in the US and in the 1960s with a static model
developed at the Brookings Institution in cooperation with the US Treasury Department
by Sadowsky (1977) and Pechman (1965). Static MSMs were further developed by
McClung (1970) and Wilensky (1970) for the analyses of negative income taxation and
family support programs. These models became instrumental in policy determination
after further development by the Urban Institute in Washington, D.C. There the
caseload and the distributive effects of many welfare and health programs were studied.
The computer package RIM (Reforms in Income Maintenance), a comprehensive
simulation program for static microsimulation, was developed at the Urban Institute
toward the end of the 1960s. The study was commissioned by the Department of Health,
Education and Welfare, the predecessor of the current Department of Health and Human

Services.

Since about 1976, TRIM (TRansfer Income Model), an updated version of RIM, and the
expanded TRIM2 [Webb, Michel and Bergsman (1990)] are perhaps the most
widespread static MSMs in use in government agencies as well as in other institutions
in the US. The TRIM/TRIM2 package allows for an adjustment in the population
development ('static aging') in short- and medium-range simulations. It also makes it
possible to simulate a variety of income transfer programs. TRIM has been used, for
example, in analyzing the effects of tax reform, negative income tax, food stamps, aid to

families with dependent children (AFDC), and national housing allowances.

Improvements in the TRIM system were made in order to evaluate the behavioural
response to reforms in the social security system. A further development is the MATH
model (Micro Analyses of Transfers to Households), developed in collaboration
between Mathematica Policy Research (MPR) and the Hendrickson Cooperation.
Originated in the mid seventies the MATH model is further developed and still used for
public policy advices and analyses [Beebout (1986)].
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20 Merz: Microsimulation

The Comprehensive Human Resources Data System (CHRDS) is a MSM designed to
assess the distributional impact of energy policies [King (1980)]. CHRDS uses a
synthetic data base in which parts of the Census Public Use Sample, the Census of
Housing and the Panel Study of Income Dynamics were merged. This microsimulation
relies on MATH to age the population and to generate economic characteristics that

include taxes and transfers.

The KGB model [Betson, Greenberg and Kasten (1982)] of the Department of Health,
Education and Welfare is similar in its basic structure to the TRIM model but
specifically includes additional behavioural equations for labour market relationships.
The STATS model (Simulated Tax And Transfer System) was developed in the mid-
1970s for the Health and Human Services Department's Office of Research and
Statistics. This model is used mainly in such fields as welfare services and social
security. Also in the 1970s, the 'Personal Income Tax Model' of the US Treasury
Department was based upon earlier developments of the OTA (Office of Tax Analysis).
As in the TRIM, MATH and KGB models, the OTA model also allows for 'static aging',
an adjustment to future control data achieved by re-weighting the sample. In the
beginning of the 1980s TAXSIM, a static MSM with behavioural response on tax
policies, was developed in a National Bureau of Economic Research (NBER) project.
Behavioural simulation methods in tax policy analysis (including TAXSIM) are

summarized in Feldstein (1983).

A more recent model is the Unemployment Insurance model (Ul model) of the Urban
Institute, making possible representative analyses of unemployment insurance for the
US as a whole, as well as for single states. Based on the aged data from files of the
TRIM model, the National Health Insurance model (NHI model) in addition allows for
demographic adjustment with data from the Social Security Administration as control

variables.

In Canada Michael Wolfson and colleagues at Statistics Canada developed a user-
friendly PC static MSM called SPSD/M (Social Policy Simulation Data base and
Model) [Wolfson (1990)]. Recent microsimulation modeling experience with T1/
TTSIM at the Department of Finance in Canada is given by Gupta and Kapur (1993).

In recent years the microsimulation approach has been used in other branches, too, like
in the branch of residential energy analyses. Cowing and McFadden (1984) describe the
Oak Ridge National Laboratory (ORNL) Residential Energy Consumption model and
the Electric Power Research Institute Residentials End-Use Energy Planning System
(REEPS) model. Both models simulate energy-related economic activities at the
household level. The ORNL model begins each period with an exogenous given

population broken down into age and income groups. The ORNL model thus is not a
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full dynamic MSM with total endogenous demographic processes. It could be described
as a (static) 'group' model with some transitional relations for forecasting purposes. The
REEPS model is similar in its technique because it uses a probabilistic technique to

generate a synthetic sample (as the microsimulation base) for each forecasted year.

Another group of computer simulation models focuses on urban location. In these
models the borderline is fluid between (static) microsimulation with microunits (typical
cases or sample units) and the above mentioned group simulation (mesosimulation) with
microunits gathered in certain socioeconomic cells. Some of them are econometric
simultaneous equation models. Urban location models are similar to land-use
forecasting models derived from gravity type models such as DRAM [Putman (1983)]
and integrated land-use forecasting models like CATLAS [Anas (1983)]. Another
emphasis is on housing market models with explicit solutions to the supply and demand
processes of a market. Examples are the early urban housing market model for the San
Francisco Community Renewal Program [Little (1966)] and, more recently, housing
models developed by the Urban Institute [DeLeeuw and Struyk (1975)]; Ozanne and
Vanski (1980); Struyk and Turner (1983)]; and the NBER and Harvard Urban
Development Simulation model [NBER-HUDS, Kain and Apgar (1985)]. Stahl (1985a)
discusses the conceptional framework of housing market models. A comprehensive

survey of recent urban location simulation models is given in Kain (1987).

Further information and references about major static MSMs in the US are compiled in
Exhibit 2¢, divided according to the subject of investigation, data base, simulation unit,

special characteristics, field of policy advice, and model developers.

Characteristic features of the recently developed static MSMs in the US and Canada are
the growing number of incorporated behavioural hypotheses (e.g. for individual labour
force participation and hours supplied) and also more or less elaborate methods for the
demographic and economic adjustment within an extrapolation or 'static aging' of the

initial microdata base.

3.2.2 STATIC MICROSIMULATION MODELS IN EUROPE AND
AUSTRALIA

In Europe static MSMs are used mostly by government agencies to study taxation issues
that arise in the field of personal income tax [OECD (1977), p.6]. However, some
OECD countries have worked on establishing MSMs for corporate taxes in the business
sector. A recent survey of microsimulation of tax effects is provided by the OECD.
Microsimulation of transfer and social policy effects will be surveyed by the OECD
Working Party on Social Policy [OECD (1990)]. Nowadays, almost all European

countries have MSMs for personal income taxation at their disposal: Austria, Denmark,
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Finland, France, Germany, Great Britain, Italy, the Netherlands, Norway, and Sweden.
MSMs for business taxation are in use only in Great Britain, France, and Norway. In
Great Britain, static personal income tax MSMs were developed by the government
relatively early (1937/38). Since 1950, the British revenue office conducts an annual
random sample of individual taxpayers with a sample size of approximately one million
cases each year [Lietmeyer (1986)].

The British TAXMOD static MSM [Atkinson and Sutherland (1988)] is designed to
examine a variety of such tax-benefit policies as the introduction of a basic income
guarantee or the costs of changes in a specific particular tax rate. TAXMOD, developed
at the Suntory-Toyota International Centre for Economics and Related Disciplines
(ST/ICERD) at the London School of Economics and Political Sciences (LSE), was
used to analyze separate taxation of spouses [Atkinson and Sutherland (1986)]. The
recently established new Microsimulation Unit at the Department of Applied
Economics, University of Cambridge under Tony Atkinson and Holly Sutherland
provide further actual microsimulation policy advice with user-friendly PC models [for

their actual activities see e.g. their microsimulation workshop, Hancock and Sutherland
(1992)].

In the Netherlands, now for a many of years, microsimulation and static MSMs in
particular like the SCP Micro-Model, ExpertiSZe, the model of Siegers and Grift, or
MICROS are developed. They are discussed in Mot (1991) and Mot and van 't Eind
(1992).

The Swedish system of personal income taxation during the period 1952-1971 is
described by Jakobsson and Normann (1974). This early tax simulation model consists
of a micro part and an aggregated part and allows distributional analyses for individuals
partitioned into ten categories (synthetic micro-data). As mentioned, the Nordic states
recently spend increasingly efforts in the microsimulation and in particular in the static
microsimulation business. Besides Denmark [Ministry of Economic Affairs, Hansen
(1992, 1993)], which also runs dynamic MSMs, Finland [TUJA MSM, Government
Institute for Economic Research (VATT), Saloméki (1993)] and Sweden [Ministry of
Finance, Eriksson (1992), Eklind, Eriksson, Hussenius and Miiller (1993)] develop and

apply static MSM in tax and transfer policy investigations.

In West Germany during the early 1970s, the pros and cons of MSMs versus group
simulation models were discussed at University of Frankfurt by researchers working on
the SPES project (SPES: Social Political Decision and Indicator System). Klanberg
(1975) and other members of the SPES projects staff made an early attempt to analyze
income tax and poverty on a microdata base. These first steps were followed within the

static microsimulation approach by analyses of pension insurance issues, conducted by
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Brennecke (1976) and Hamacher (1978). Following this work, static simulations on
utilization of health services based on health data from Infratest (1970-77) were

analyzed by Brennecke (1981).

Within the Sfb 3 more recent approaches in static microsimulation encompass child
allowances, child bearing and retirement pensions, reduction of hours of work and
effects of the recent 1990 German reform on the formal and informal economy: Held-
mann's (1985) static simulations probe the distributive effects (within certain welfare
brackets) of child allowance reductions and other selected reform proposals. Engel and
Rolf (1985) described efforts to use static simulation to arrive at calculations of
retirement pensions for women by including, along with their employment income, the
value of their work in raising children. They gave special attention to the specific case
in which the pension system itself compensates a mother with a child-upbringing
allowance. The effects of reductions in the working hours with and without income
compensation were analyzed by Galler and Wagner (1986) with data of the Sfb 3

Transfer Survey.

Based on the Sfb 3 Secondary Occupation Survey, Merz (1987, 1989a) analyzed private
household income through market and non-market activities, incorporating the shadow
economy. The impacts of the recent 1990 German tax reform on multiple labour supply
in the formal and informal economy is the specific topic of Merz (1989a,b, 1990,
1993c¢). The Static Stb 3 MSM, mainframe and the PC-version MICSIM, used for these
studies will be further described in Section 5 to illustrate the working mechanisms of a
static MSM.

Among early static MSMs used in the FRG the housing allowance model of the
"Industrieanlagen-Beratungsgesellschaft Ottobrunn" [TABG (1974)] is to be mentioned.
It is applied to simulating a housing allowance system of the Federal Ministry of
Housing [Dick (1986)]. Other housing market models are used in private institutions
[GEWOS (1982)]. A summary of the 1979 Heidelberg Workshop on housing simulation
models [Bundesminister fiir Raumordnung, Bauwesen und Stiddtebau (1981)] offers a
survey of the area. More recent microeconomic models of housing markets are
presented in Stahl (1985b). His book describes the Ifo Housing Market Model [Behring
and Goldrian (1985)] and the Dortmund Housing Market Model [Wegener (1985)].
Some of the housing market models are econometric equilibrium/disequilibrium models
using synthetic household and dwelling units. For all the housing market models, the
borderline is fluid between 'pure' static microsimulation with individual and group

simulation, with groups of individuals as simulation units.

The Federal Ministry of Finance uses a microanalytic model for analyses of income tax
reform proposals [Lietmeyer (1986)]. The VDR (Verband Deutscher Renten-
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ersicherungstrager, German Society of Statutory Pension Insurances) considered
'individual cases' in its forecasting model for the analysis of the 1984 German Pension
Reform Act [Miiller and Steeger (1981)]. Using microdata, this model computes group
averages for certain cells as units of a group model. BASYS, a static MSM to analyze
the health service sector [Dennerlein and Schneider (1982) and Vetterle (1985)], re-uses
process data from mandatory health insurance information. Refer also to Brennecke

(1984) on static Sfb 3 microsimulation analyses of the public health sector.

For governmental planning purposes, the BAFPLAN model [Bungers (1978) and
Bungers and Quinke (1986)] was developed by the GMD [Gesellschaft fiir Mathematik
und Datenverarbeitung mbH (Bonn), Society for Mathematics and Data Processing] in
collaboration with the German Ministry of Education for analyzing the performance of
the BAf6G (Bundesausbildungsforderungsgesetz, Educational Assistance Training Act).
The Ministry of Youth, Family and Health Affairs has further developed APF by the
GMD [Gyarfas (1988) and Quinke (1988)]. APF is a simulation instrument for
analyzing and planning the equalization of family burdens. This static MSM analyzes
distributive effects and tax shortfall estimates caused by transfer law changes on the
basis of synthetic data for a broad spectrum of family types. For practical uses of MSMs
in tax policy analyses Spahn, Galler, Kaiser, Kassella and Merz (1992) recently provide
a report for the German Ministry of Finance with a survey of activities and possibilities

of tax microsimulation analyses under strict privacy of data restrictions.

In Austria the tax simulation model INZIDENZ was developed and used for wage and

income taxes [Rainer and Leitner (1990)].

In Hungary several microsimulation activities were introduced shortly after 1985.
Within the Hungarian Central Statistical Office, the Hungarian MSM was developed in
several dynamic and static versions [Zafir (1987), Futo (1987), Szivos (1993)]. Parts of
this work were done in collaboration with the Darmstadt University microsimulation
group [Heike, Hellwig, Kaufmann and Appendino (1986)]. Based on household
expenditure statistics and merged labour data as well as income data, effects of
transfers, wage, and social policies were simulated. A second Hungarian static
microsimulation project is concerned with the examination of invisible income [Elteto
and Vita (1987)]. Whereas these microsimulation activities are concentrated on
households and persons, two other projects simulate firm behaviour. The effects of tax
regulations applicable to industrial firms (with data on 400 firms) were investigated by
the Hungarian Ministry of Industry (1987). Tax effects on agricultural firms (with data
on 150 firms) have been a topic of static microsimulation by the Hungarian Ministry of
Agriculture [Finta (1987)].
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In Israel a static microanalytic simulation model has been under development in Israel

for evaluation of integrated changes of taxes and transfers [Habib (1986)].

In Australia, as mentioned, new microsimulation efforts are undertaken at NATSEM of
the Canberra University. STINMOD is the new PC static MSM, which is based on SAS
and its ability for user-friendliness [Paul, Percival, Cox and Lambert (1994)]. Australian
MSMs outside and before NATSEM are discussed in the sequence of workshop at the
Social Policy Research Centre (SPRC) of the University of New South Wales
[Bradbury (1990)]. More than 20 more or less sophisticated Australian tax-benefit
models are discussed in the overview by Gallagher (1990). As to Bradbury (1990), the
organisation most prominent in microsimulation in Australia has been the National
Institute of Economic and Industry Research (NIEIR); King, Foster and Manning
(1990) provide the respective overview. Symons and Warren (1993) use the
microsimulation approach to model and analyze consumer behavioural response to
commodity tax reforms. Miller and Leaver (1993) describe the Australian Bureau of
Statistic's static MSM. Exhibit 2d supplies additional information on the European and
Australian static MSMs.

4 REQUIREMENTS AND COMPONENTS OF MICROSIMULATION
MODELS

After the overview of developments and applications of MSMs, some insights of how
MSMs actual work will be discussed. For a better understanding of the way in which a
MSM operates, its general requirements and elements are briefly summarized.

Requirements for a MSM include:

(1) the provision of an appropriate microdata base (with tools for merging several
data bases) and the inclusion of necessary macrodata;

(2) the construction of micro- and macromodules including institutional regulations
and behavoural response that compute certain characteristics of microunits;

(3) the simulation of the micromodel itself in modifying micro- and macrodata
(parameter variations);

(4) the adjustment of microdata (either before or after the simulation operations) to fit
given control data (adjustment problem);

(5) the evaluation of the executed simulation, whether it is the result of a single
simulation or the results from a number of (stochastic or deterministic)
simulations.
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1. Initial data - preparation and construction

. Microdata processing

. Macrodata processing

. Modification of initial data

. Statistical methods for matching (merging microdata)
. Construction of the initial file

. Extraction of subfiles

Documentation: initial data base, subfile(s)

NN R LN

2. Module construction

1. Construction of micro modules

2. Construction of macro modules

3. Econometric and statistical methods for hypotheses
testing and formulation

4. Documentation: module construction

. Modifications of model parameters - model operations

(93]

1. Scenario formulation

2. Parameter changes

3. Module changes

4. Handling of module sequence

5. Linkage micro to macro or other models
6. Testing

7. Documentation: model operation

N

. Aging/adjustment of microdata

1. Demographic adjustment 'dynamic aging'
2. Static aging
3. Economic aging
4. Stochastic changes and 'alignment’
- 5. Sensitivity analyses and changing aggregate control data
6. Statistical adjustment methods
7. Documentation: adjustment

w

. Evaluation of simulation

1. Results of single simulation

2. Results of several simulation runs

3. Statistical methods for data analyses

4. Documentation: total and particular evaluation
6. Efficiency in processing

7. Ease of use

Exhibit 3:
Requirement profile for a microsimulation model
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In addition, each of the above-mentioned requirements should be met with careful

attention to efficiency and ease of use.

A further detailed breakdown of the above requirements is prevented in Exhibit 3. It is
to be noted that specific support for module construction (including econometric
packages for hypothesis-testing and formulation) is not generally included in
microsimulation installations, though it would be a further helpful step to aid compre-
hensive policy analysis that includes model building. For a more detailed explanation of
the requirement profile, refer to Merz (1985b).

5 MICSIM - AN EXAMPLE OF A PC - MICROSIMULATION MODEL
BASED ON A RELATIONAL DATA BASE SYSTEM

To illustrate a MSM's working mechanisms based on the just discussed general
requirements, a concrete example, MICSIM - a PC microsimulation model, is now
described. MICSIM, the recently new developed PC-version of the Static Sfb 3
Microsimulation Model [Merz and Buxmann (1990)], as well as the Static Sfb3
Microsimulation Model in its mainframe version [Merz (1986b, 1994a)], have been
developed according to the principle of interacting mainly on a substantive, content-
orientated, logical level. This principle is supported by a relational data base system.
The data handling applies both to single microdata files and also to control data that are
important to the static simulation handling. Such a data base system provides data
integrity, centralized and uniform data storage, retrieval and handling as well as
separation of the logical structure from the physical storage of data. A further advantage
of such a system, together with a relatively easy and similar processing of different
microdata files2, is its user-friendly nature and its ability to represent hierarchical and
other relational structures (e.g., individuals within families and/or households). Codd
(1970), Schmidt and Brodie (1983) and Diemer (1989) further discuss the specific

characteristics and pros and cons of relational data base structures in general.

E.g., microdata files of official statistics, own survey data, or independently arranged microdata
files (merged initial data, result files of dynamic/static microsimulations or synthetic cases).
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Following the short discussion in the previous section there are four main requirements
for a static MSM (Exhibit 4):

(1) simulation control programme (STATIC)

(2) model operations (SIMULA)

(3) adjustment, static aging of microdata (ADJUST)
(4) evaluation of simulation (EVAL).

These four central modules are supported by a relational data base system in different
ways; above all, the model operations, the specific simulation changes (SIMULA) and
parts of the evaluation task (EVAL) can be formulated by the data base system's
statements. The simulation control program itself in the mainframe-version is written in
FORTRAN 77 and in the PC-version, MICSIM, in C. The control program uses a
relational database system (mainframe: SYSTEM 1022, PC: ORACLE) by a host
language interface (mainframe: SYSTEM 1022, PC: Pro*C).

ADJUST is a FORTRAN 77 program package [Merz (1993b, 1994a)] which ages the
microdata by simultaneous adjustment (reweighting for a set restrictions) of a specific
nonlinear equation system. The Static Stb 3 Microsimualtion Model is interactively
designed and implemented on a DEC 1091 (mainframe) and an (IBM compatible) PC as
MICSIM; the user is led, menu driven, throughout all possible tasks of a (static)

microsimulation.

The simulation control program regulates the sequence and interaction among the three
modules, model operations (SIMULA), adjustment of microdata (ADJUST) and eval-
uation of the simulation (EVAL). System-supported, the user has the option to perform
single tasks within one module or to run a sequence of desired modules. Thus, with the
ability processing each single module alone, MICSIM is a general instrument to analyze
microdata. Exhibit 4 describes the structure of MICSIM.

The following short and non-technical description of MICSIM is presented from a user's

perspective.
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5.1 SIMULATE ALTERNATIVE POLICIES: SIMULA

The user may have chosen the simulation task out of the three possibilities. SIMULA
focuses on model operations, i.e., on how systematic variations in the parameters
change the characteristics of microunits and their relationships. After having defined the
desired microdata file for examination, the user may decide which relational type of
data (e.g., household, family and/or individual data) he wants to process. To store
simulation results, simulation variables are placed in a separated file. It is important that
the variables themselves need to be defined only on the logical (substantive) level; their
relations within the microdata file under investigation are internally organized by the

system.

Then the user could move on to the relational data base system. The user is able to
interactively employ all data base system commands and features (mainframe:
SYSTEM 1022, PC: SQL/SQLPLUS commands). In order to change the characteristics
of the microunits and to assign desired values to the simulation variables, the variables
(called by names) have simply to be combined with algebraic operations. As a special
feature of the set theoretical approach of the data base system, the simulation may use
merely a subset of microunits (selection) and/or variables (projection). A logical
description of the selected filter characteristics will define the chosen subset. The
system will then execute the simulation for the desired subset. After carrying out these

tasks, the user is led back into the control mode.

The user may then decide to include his own modules (e.g., C procedures, FORTRAN
sub-routines, SQL/SQLPLUS? modules) and to inform the system of the desired
module sequence. Again, only a subset of microunits (e.g., welfare recipients) or the
whole microunit file may be subject to variation within the user-defined modules. The
modules, of course, change the variables according to the questions under investigation.
These modules should be carefully arranged for problem adequacy and real-life
conformity. Such modules, which may be a part of the Dynamic Stb 3 Microsimulation
Model (e.g., to change the microunit characteristics referring to education, income,
transfers, etc.), are relatively easily embedded in the static microsimulator as
programmed (in FORTRAN 77, PASCAL etc.) sub-routines or modules written in
SQLPLUS (MICSIM, PC-version). Even demographic changes could be incorporated.
In this case, MICSIM is considered as a general purpose (static/dynamic) microsimula-

tion model.

3 The systematic use of SQL/SQLPLUS in connection with ORACLE as it is used in the MICSIM
PC-version, is discussed in Finkenzeller, Kracke and Unterstein 1989.
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5.2 ADJUSTMENT OF MICRODATA: ADJUST

As a next step, the user may proceed to adjust the microdata (ADJUST). According to
need, the microdata before and/or after simulation may be adjusted. An adjustment of a
microdata file is necessary when the microdata sample is not appropriately
representative. Adjustment is the reweighting of non-aggregate microdata to fit given
aggregate (control) data and an important component of any static MSM as its static
aging procedure. These aggregate data may be derived from other statistics (including

other aggregate sample information).
Simultaneous adjustment

The task of a demographic simultaneous adjustment is to compute one adjustment
(weighting) factor for each microunit that has to fit simultaneously all control data
restrictions (of a sample' year or as future totals) after aggregation. The simultaneous
adjustment procedure ADJUST is based on information theory through the Minimum
Information Loss (MIL) principle [Merz (1994c, 1993b, 1985a)]. The nonlinear
optimization problem subject to the aggregate constraints minimizes an entropy distance
function between given old and desired new adjustment factors. This procedure in
particular ensures positive new weighting factors. Since a demographic adjustment
factor finally represents a actual number of microunits, positive (non-zero) resulting
factors are important. Zero factors would eliminate the respective microunits for further

analyses.

The MIL principle leads to an optimization problem under constraints. The problem is
solvable with a Lagrangian approach, leading to the solution of a nonlinear equation
system. For this purpose, a fast modified Newton-Raphson procedure has been
developed. This modified procedure was able to reduce the computing expense for
different sized microdata bases (e.g. with over 60,000 microunits and up to 250
simultaneous binding constraints) by over 75% compared to the regular Newton algo-

rithm.
Generating the information matrix

An iterative process is necessary to solve the above optimization problem under
constraints with its nonlinear equation system. For such an efficient iterative process, a
sample information matrix S has to be generated which consists only of the restricted
household and personal characteristics (as rows). Each column of the information
matrix represents the respective restriction characteristics for one microunit (e.g. a
household).
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For each restriction the user has to define only the logical condition with data base
system commands (e.g. for a certain household type) and the final aggregate (margin)
which has to be achieved after reweighting the sample. MICSIM then automatically

generates the rectangular information matrix with its specific characteristics.
Iterative solution of the nonlinear adjustment problem

After generating the information matrix, the FORTRAN 77 adjustment package
ADJUST respectively ADJUST-PC solves the problem. After convergence of the
procedure and respective statistics, the new set of adjustment factors is available and
can be integrated into the microdata file when needed. ADJUST-PC [Merz (1993b)] as
a stand-alone efficient program package for large microdata files is available from the

author by request.
Economic aging

In addition to a demographic adjustment simultaneously fulfilling pre-specified
conditions, a static MSM should also include an adjustment in the economic variables.
Economic variables, such as certain incomes and expenditures, are inflated (weighted)
by an 'economic multiplier'. Such an easily defined multiplier is one factor which is

identical for all microunits.

5.3 EVALUATION OF MICRODATA: EVAL

As a final task, the user may now evaluate his simulation and/or microdata file.
Functions of the data base system itself (min, max, frequencies etc.), user-defined
functions (e.g., correlations and other statistics) via the data base language (e.g., PC-
version MICSIM: SQL/SQL-PLUS) and/or some supplied descriptive statistics are all

offered by the corresponding menu. Recently more distributional measures are captured.

In addition, the microdata may be easily processed through a more powerful statistic
package, like SPSS. A SPSS system file with information on variable names and values
may automatically be generated. If data are needed for further econometric packages
like LIMDEP, an ASCII file may be automatically dumped.

In summary, MICSIM aided by a relational data base system is a user-friendly powerful
simulator able to process the three main tasks of a MSM: simulation, adjustment and
evaluation. These days at my chair at the University of Liineburg, MICSIM is getting a

new graphic surface in using Visual C++ also to get rid of memory problems stemming
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from the former SAA standard overall management. After finishing these tasks,

MICSIM will be made available for those who are interested in.

MICSIM as the Static Sfb 3 Microsimulation Model* recently has been applied to 1990
German tax reform and labour market policies affecting market and non-market labour
supply activities of private households. The underlying question is on
incentive/disincentive results of such tax reform measures. The combined dynamic and
static microsimulation analyzes the effects on individual income strategies including

shadow economic activities in illicit work and household production [Merz (1989a,b,
1990, 1993c¢)].

6 COMMON ISSUES: MICRO/MACRO LINK, BEHAVIOURAL
RESPONSE AND EVALUATION OF RESULTS

In my recent paper [Merz (1993a)] 1 pinpointed a 4M-strategy: microanalyses by
microtheory, microdata, microestimation and microsimulation. Embeded within this
more general setting, micro/macro link, behavioural response and evaluation of
microsimulation results play an important role in microsimulation modelling and will be

discussed therefore in what follows.

6.1 MICRO/MACRO LINK

As we have seen, nowadays, there is a widespread use of MSMs to analyze economic
and social policy. Nevertheless, as also Guy Orcutt pinpointed in his opening adress and
discussion contribution of the recent 1993 Canberra microsimulation congress, we are
still on the road to the original idea to simulate individual household, firm and
governmental community behaviour in their regional combined setting. We are still at
the very infancy to combine the sectors at a regional level, however, some very first

steps in the micro/macro link business has been done.

With respect to micro/macro link there are two main procedures to connect models and
information: first, a recursive and second an interdependent procedure. In the recursive
procedure aggregated information from the micromodel (like taxes) are included in the

macro model as macro exogeneous variables. Then the usual non-linear equation system

4 For an example of a concrete (mainframe) application of the Static Sfb 3 Microsimulation Model
on the basis of Sfb 3 Transfer Survey, refer to Merz (1985b).
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of the macro model is iteratively solved for one period in time. Vice versa, some macro
information (like (regional) unemployment quota) may be exogeneous to the micro
model. In the interdependent procedure aggregated micro information is put in the
macro model, macro variables are put in the micro model and so on until in one period
of time the iteration process solved the iterated combined micro/macro relations via the
non-linear macro equations. These interdependencies have to be computed again in the
next simulation period. Because at least in the interdependent case a lot is to do
conceptually and computationally, worldwide only some few approaches are known like
those of Merz (1978), Caldwell, Greene, Mount, Saltzman and Broyd (1979), Galler
(1980), or Caldwell (1983, 1986).

6.2 BEHAVIOURAL RESPONSE

Modeling direct and indirect impacts of tax and transfer programs needs institutional
regulations and behavioural response of those individuals who are affected by some
policy. All MSMs have incorporated more or less detailled institutional regulations to
compute individual caseloads of different program schemes. More seldom the question
is asked and modelled if actually and how new regulations will indeed affect individual
behaviour. To model behaviour response and further feedback structures
microeconometric work is essential. However, in combining (economic) theory and
available data researcher often reaches rather quick the borderline of knowledge. The
principle shortcut, that simply there is no observation available of an alternative
situation is at the same time a genuine strength of microsimulation: the simulation

process might give reasonable intervalls of possible behavioural outcomes.

Panel surveys (like the US Panel Study of Income Dynamics, PSID, or the German
Socio-Economic Panel, GSOEP) are of particular importance for estimating behavioural
response, because behavioural changes can be estimated by panel-microeconometrics
when following a distinct person's life over subsequent periods. In general, individual
transitions from one state to another with respective events - like entering the labour
market, being eligible for certain social programmes etc. - can be estimated more

adequate with panel than with cross-sectional data.

A further treatment of behavioural response is given in Nakamura and Nakamura
(1990), Hagenaars (1990) by treating female labour supply in MSMs, and Slemrod and
Shobe (1990) by discussing the important issue of using panel data in the analysis of
behavioural response. Behavioural MSMs are discussed at the 1990 German conference
[Brunner and Petersen (1990, part 5)] including applied general equilibrium models.

The topic is also included at the 1993 Australian Canberra conference with its session 3
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on common issues: micro/macro links, firm behaviour and behavioural response still to
be published.

6.3 EVALUATION OF MICROSIMULATION RESULTS

The development, maintenance and running of MSMs require a great deal of personal
and material resources. The quality of the overall results is heavily dependent on all of
its components: getting and preparing (merged) microdata, incorporating a social
programme's detailed institutional regulations with all its interdependencies with other
social security schemes, estimation of behavioural relations with adequate microdata,
programming the system, testing and validation, and often inadequately regarded:
making the model and the results accessible and understandable to non-specialist users
including time-consuming full documentation. Any evaluation of microsimulation

results has to deal with all of these prerequisite components.

Though MSMs are existing now for over 30 years, and are requiring much effort and
great expense, it is astonishing, that they have not been the focus of a major evaluation
since a study by the US General Accounting Office in 1977 (although single developers

provide some information by their own).

However, the US National Research Council recently investigated and evaluated the
uses of MSMs for social welfare programs to improve information for social policy
decisions (Citro and Hanushek 1991a,b). Although the National Research panel
concluded "that microsimulation models are important to the policy process, and we
anticipate that the need for the kinds of detailed estimates that they can best generate
will grow, not diminish, in future years" (page 10) they "identified two major
deficiencies that demand attention if policy models ... are to provide cost-effective
information to the legislative debates of the future. The first problem (one of long
standing) is lack of regular and systematic model validation ... The second problem (of
more recent origin) is underinvestment and consequent deterioration in the scope and

quality of needed input data for policy models" (page 3).

With concern to the validation of the results of MSMs, by additional sensitivity
analyses, variance estimation, and evaluation by an explicit loss function, I will add the
following integrity aspect when producing the microsimulation results: Programming
all the rules and mechanisms of a MSM with any problem-oriented language in C,
FORTRAN or any other language might yield pure programming mistakes and runtime
errors when sequentially handling all microunits of a sample. A more reliable and data
integrity tool given by modern (relational) database system languages like SQL should
be considered which avoid such programming mistakes by reliable and structured

accesses to the data. In addition and combined with SQL-type query languages,
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according to the set theoretical approach, such a procedure with integrity operates only
on the persons/households and variables which are of interest (see as an example the
above MICSIM PC microsimulation model).

The validation of microsimulation results is a demanding task also in another aspect.
Since microsimulation is based and conditioned on individual sample survey
information, the different impacts of social policy changes, almost in principle, cannot
be evaluated using the same sample. Even as a real world experiment, a one-to-one
personal comparison of alternative policies for the same set of people seems to be not
feasible. However, there are real world social policy experiments (see the mentioned
New Jersey Income Maintenance Experiment [Rees (1977)] that theoretically would

allow comparisons between similar samples under different policy situations.

One possibile way to evaluate a MSM is to validate individual ex post forecasts on a
more aggregate level. However, evaluation of microsimulation results by the modelers
are rather rare; exceptions are e.g. evaluations of the DYNASIM model [Orcutt,
Caldwell and Wertheimer II (1976, Chapt.11)] and of the Sfb 3 microsimulation
analysis of the former German Pension Reform act [see Helm and Lempert (1982),
Helm (1982) evaluating the ex post prediction accuracy of the models 1969-1978

results].

The recent 1993 Canberra microsimulation conference spent its session 'Getting the data
right' to this topic and on the statistical reliability in microsimulation in particular
[Pudney and Sutherland (1993)].

7 CONCLUDING REMARKS

The fundamental principles of MSMs, developments and applications in the US,
Europe, and Australia have been discussed in this paper. Based on a generalized profile
of microsimulation requirements, the mode of operation of a static microsimulation was
briefly illustrated using MICSIM, the PC version of the Static Stb 3 Microsimulation
Model. Common issues on micro/macro link, behavioural response and the important

task of evaluating a microsimulation results closed up this survey.

The suitability of using microsimulation as an instrument with which to analyze policy
impacts at the individual level depends on its problem-solving adequacy and real-life
conformity in modeling and simulation. This is supported by the microanalytical

approach in particular which enables differentiated analyses on the basis of individual
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behavioural equations and individual institutional arrangements. Even when
reproducing institutional regulations in detail through appropriate modules, extensive
effort has to be made to adequately model and estimate behavioural relationship at the
micro level. Since the object of every simulation is to examine the main and side effects
of alternative policies, the modeling procedure itself should take care of primary as well
as secondary impacts. It is my hope, that more research on interdependencies of
individual behaviour and feedbacks will further broaden the usefulness of MSMs.

When compared to private household microsimulation analyses, firm microsimulation
models and analyses will hopefully increase. This includes the behaviour of certain
groups linking both sectors like self-employed and liberal professions and persons in the
service sector, groups, which also are of particular interest for our institute's research at
the University of Liineburg.

Since the late 80s MSMs are increasingly available on microcomputers like TAXMOD,
the Social Policy Simulation Database/Model (SPSD/M) of Statistics Canada with
newer versions or the discussed MICSIM model as a new PC-version of the (Static)
Stb 3 Microsimulation Model. MICSIM as a general purpose microdata processing and
MSM is used in particular to analyze panel data of the German Socio-Economic Panel
of the Sfb 3/DIW. MICSIM is now being further developed at my chair at the
University of Liineburg to analyze policy effects with particular regard to self-employed
and professions. Further examples are the mentioned new Australian PC
microsimulation models STINMOD (using SAA development tools) or DYNAMOD
developed at NATSEM. The increasingly widespread use of more powerful PCs and PC
installations of MSMs will certainly help to further distribute the microsimulation idea
as a tool for a broad range of microdata and policy analyses in research as in practice.
The user-friendliness of menu driven PC MSMs in particular and in addition will also
support teaching purposes to better understand economic and social behaviour of a

society.



42 Merz: Microsimulation

REFERENCES

Anas, A., 1983, "The Chicago area transportation-land use analysis system", Urban and Regional
Planning Program, Department of Civil Engineering (Northwestern University: Chicago).

Andreassen, L., Fredriksen, D. and O. Ljones, 1993, "The future burden of public pension benefits: A
microsimulation study", Proceedings of the Special International Association for Research and
Wealth Conference on Microsimulation and Public Policy (Canberra, Australia, December 6-10).

Antcliff, S., 1993, "An introduction to DYNAMOD: A dynamic microsimulation model", DYNAMOD
Technical Paper No. 1 (National Centre for Social and Economic Modelling (NATSEM), Faculty
of Management, University of Canberra, Canberra, Australia).

Atkinson, A.B. and H. Sutherland, 1986, "Taxation of husband and wife in the UK and changes in the tax
benefit system, taxation and incentives and the distribution of income", Discussion Paper No.104,
Suntory-Toyota International Center for Economics and Related Disciplines (ST/ICERD) (London
School of Economics and Political Sciences: London).

Atkinson, A.B. and H. Sutherland, eds., 1988, Tax benefit models (London).

Baekgaard, H., 1993, "A microsimulation approach to the demand for day care for children in Denmark",
Proceedings of the Special International Association for Research and Wealth Conference on
Microsimulation and Public Policy (Canberra, Australia, December 6-10).

Ball, J, 1992, "PENSIM - A dynamic microsimulation model for pensioner income", Proceedings of the
European Society for Population Economics Sixth Annual Meeting (Gmunden, Austria, June 10-
13).

Ballot, G. and E. Taymaz, 1993, " Firm sponsored training, technical progress and aggregate performance
in a micro-macro model", Proceedings of the Special International Association for Research and
Wealth Conference on Microsimulation and Public Policy (Canberra, Australia, December 6-10).

Beebout, H., 1977, "Microsimulation as a policy tool: The math model", Policy Analysis Series No.14
(Mathematica Policy Research, Inc.: Washington, D.C.).

Beebout, H., 1986, "Evaluating Reagan administration social program changes: Two applications of
MATH", in: G.H. Orcutt, J. Merz and H. Quinke, eds., Microanalytic simulation models to
support social and financial policy (North Holland: Amsterdam), 83-97.

Behring, K. and G. Goldrian, 1985, "The Ifo housing market model", in: K. Stahl, ed., Microeconomic
models of housing markets (Berlin, Tokyo), 3-16.

Bergmann, B., G. Eliasson and G.H. Orcutt, eds., 1980, Microsimulation - Models, methods and
applications (Industrial Institute for Economics and Social Research: Stockholm).

Betson, D., D. Greenberg and R. Kasten, 1982, "A simulation analysis of the economic efficiency and
distribution effects of alternative program structures: The negative income tax versus the credit
income tax", in: 1. Garfinkel, ed., Universal versus income-tested programs (Academic Press:
New York).

Blind, A., Chr.v. Ferber and H.-J. Krupp, eds., 1969, Sozialpolitik und personliche Existenz (Berlin).

Bradbury, B., ed., 1990, Tax-Benefit Models and Microsimulation Methods, Proceedings of a Workshop
at the University of New South Wales, Social Policy Research Centre (The University of New
South Wales, Kensington, Australia).

Bratley, P., B.L. Fox and L.E. Schrage, eds., 1983, 4 guide to simulation (Springer: New Y ork).

Brennecke, R., 1976, "Verteilungswirkungen und Mafnahmen zur finanziellen Sicherung der
gesetzlichen Rentenversicherung", SPES-Arbeitspapier No.55 (SPES: Frankfurt/M., Mannheim).



Merz: Microsimulation 43

Brennecke, R., 1981, "Bevolkerungsentwicklung, Gesundheitsbeschwerden und Inanspruchnahme von
Arzten", Sfb 3-Arbeitspapier No.52 (Sonderforschungsbereich 3, Mikroanalytische Grundlagen
der Gesellschaftspolitik: Frankfurt/M., Mannheim).

Brennecke, R., 1984, "Projektantrag 'Gruppenspezifische Gesundheitsstrukturen und deren
Auswirkungen im Gesundheitssystem", in: Antrag des Sfb3 fiir 1985-1987 (Sonder-
forschungsbereich 3, Mikroanalytische Grundlagen der Gesellschaftspolitik: Frankfurt/M.,
Mannheim), 597-639.

Bridges, B. jr. and M.P. Johnston, 1976, "Estimation of social security taxes on the March current
population survey", Studies of Income Distribution, No.4 (Social Security Administration, Office
of Research and Statistics, US Department of Health, Education and Welfare: Washington, D.C.).

Brunner, J.K. and H.-G. Petersen, eds., 1990, Simulation models in tax and transfer policy, Proceedings
of an international symposium (Campus: Frankfurt/M., New York).

Bundesminister fur Raumordnung, Bauwesen und Stadtebau, 1981,
"Wohnungsmarktsimulationsmodelle", Bericht BMBau-RSI11-704102-272 (Bonn).

Bungers, D. and H. Quinke, 1986, "A microsimulation model for the German Federal Training
Assistance Act - Principles, problems and experiences" in: G.H. Orcutt, J. Merz and H. Quinke,
eds., Microanalytic simulation models to support social and financial policy (North Holland:
Amsterdam), 171-183.

Bungers, D., 1978, "BAFPLAN-System, Computergestiitztes Planungssystem fiir BAf6G", Methodische
Anhinge, Internal Report IPES.78.203, GMD-Arbeitspapier (Gesellschaft fiir Mathematik und
Datenverarbeitung: St. Augustin).

Caldwell, S., 1993, "Content, validation and uses of CORSIM 2.0, a dynamic microanalytic model of the
United States", Proceedings of the Special International Association for Research and Wealth
Conference on Microsimulation and Public Policy (Canberra, Australia, December 6-10).

Caldwell, S.B., 1983, "Modelling demographic-economic interaction: Micro, macro and linked micro-
macro strategies", Socio-Economic Planning Sciences, Vol.17, 365-372.

Caldwell, S.B., 1986, "Broadening policy models: Alternative strategies, in: G.H. Orcutt, J. Merz and H.
Quinke, eds., Microanalytic simulation models to support social and financial policy (North
Holland: Amsterdam), 59-77.

Caldwell, S.B., W. Greene, T. Mount, S. Saltzman and R. Broyd, 1979, "Forecasting regional energy
demand with linked micro-macro models", Papers of the Regional Science Association, Vol. 43,
99-113.

Citro, C.F. and E.A. Hanushek, eds., 1991a, Improving Information for Social Policy Decisions, The
Uses of Microsimulation Modeling: Review and Recommendations (Vol. I, National Research
Council, Washington).

Citro, C.F. and E.A. Hanushek, eds., 1991b, Improving Information for Social Policy Decisions, The
Uses of Microsimulation Modeling: Technical Papers (Vol. II, National Research Council,
Washington).

Codd, E.F., 1970, "A relational model of data for large shared data banks, Communications of the ACM,
Vol.13,377-387.

Cowing, T. and D. McFadden, 1984, Microeconomic modeling and policy analysis - Studies in
residential energy demand (Orlando, Tokyo).

Crookall, D., C.S. Greenblat, A. Coote, J. Klabbers and D. Watson, eds., 1987, Simulation - Gaming in
the late 1980s, Proceedings of the International Simulation and Gaming Association's 17th
International Conference (Oxford, Toronto).

Csiscman, N. and N. Pappne, 1987, "The software developed for the Hungarian microsimulation system",
Proceedings of the IIASA Conference on Demographical Microsimulation (Budapest).

DeLeeuw, F. and R.J. Struyk, 1975, "Forthcoming the web of urban housing: Analyzing policy with a
market simulation model" (The Urban Institute: Washington, D.C.).



44 Merz: Microsimulation

Dennerlein, R. and M. Schneider, 1982, "Der Einsatz der Mikrosimulation zur Auswertung der
ProzeBdaten der gesetzlichen Krankenversicherung", Bundesminister fiir Arbeit und Sozial-
ordnung, Bericht Nr.82 (Bonn).

Devine, J. and R. Wertheimer 11, 1981, "Aging techniques used by the major microsimulation models",
Working Paper 1454-01 (The Urban Institute: Washington, D.C.).

Dick, E., 1986, "Use of simulation techniques in developing a housing allowance allocation system, in:
G.H. Orcutt, J. Merz and H. Quinke, eds., Microanalytic simulation models to support social and
financial policy (North Holland: Amsterdam), 155-167.

Diemer, W.R., 1989, "Relationale Datenbanken kurz und biindig" (Wiirzburg).

Doyle, P. and R. Whitmore, eds., 1982, MATH technical description (Mathematica Policy Research, Inc.:
Washington, D.C.).

Eklind, B., Eriksson, 1., Hussenius, J. and M. Miiller, 1993, "Pension analysis in a static model with life
time income distribution", Proceedings of the Special International Association for Research and
Wealth Conference on Microsimulation and Public Policy (Canberra, Australia, December 6-10).

Eliasson, G., 1985, "The firm and financial markets in the swedish micro-to-macro model - Theory,
model and verification" (Industrial Institute for Economic and Social Research: Stockholm).

Eliasson, G., 1986, "The Swedish micro-to-macro model: Idea, design and application, in: G.H. Orcutt, J.
Merz and H. Quinke, eds., Microanalytic simulation models to support social and financial policy
(North Holland: Amsterdam), 299-328.

Eliasson, G., 1993, "Endogenous economic growth through selection", Proceedings of the Special
International Association for Research and Wealth Conference on Microsimulation and Public
Policy (Canberra, Australia, December 6-10).

Eltets, O. and L. Vita, 1987, "A microsimulation approach to assess the distribution of invisible
incomes", (Hungarian Statiszitikai Szemle: Budapest).

Elzas, M.S., T.I. Oren and B.P. Zeigler, 1986, Modelling and simulation methodology in the artificial
intelligence era (Amsterdam, Tokyo).

Engel, B. and G. Rolf, 1985, "Soziale Lage von Frauen: Kindererziehung und Versorgung im Alter", in:
R. Hauser and B. Engel, eds., Soziale Sicherung und Einkommensverteilung - Empirische
Analysen fiir die Bundesrepublik Deutschland (Campus: Frankfurt/M., New York), 381-420.

Eriksson, 1., 1992, "Microsimulation in the daily policy advice - Experiences in the Nordic States",
Proceedings of the European Society for Population Economics Sixth Annual Meeting (Gmunden,
Austria, June 10-13).

Falkingham, J. and A. Harding, 1993, "Poverty alleviation vs social insurance: a comparison of lifetime
redistribution", Proceedings of the Special International Association for Research and Wealth
Conference on Microsimulation and Public Policy (Canberra, Australia, December 6-10).

Falkingham, J. and C. Lessof, 1992, "Playing God: or LIFEMOD - the construction of a dynamic
microsimulation model", in: Hancock, R. and H. Sutherland, eds., 1992, Microsimulation Models
for Public Policy Analysis: New Frontiers, Suntory-Toyota International Centre for Economics
and Related Disciplines (London School of Economics and Political Science, London), 5-32.

Felderer, B., ed., 1988, Demographische Entwicklung und Familienlastenausgleich (Berlin).
Feldstein, M., 1983, Behavioral simulation methods in tax policy analysis (Chicago, London).
Finta, N., 1987, "Preliminary computation with real data in Hungaria", Figyelo No.2 (Budapest).

Futo, P., 1987, "Constructing a new data set for the Hungarian microsimulation model by merging
microdata originating from two different surveys", IIASA Conference on Demographical
Microsimulation (Budapest).

Gale, W.A., ed., 1986, Artificial intelligence and statistics (Reading/Mass.).



Merz: Microsimulation 45

Gallagher, P., 1990, "Australian tax-benefit and microsimulation models: An overview", in: B. Bradbury,
ed., Tax-Benefit Models and Microsimulation Methods, Proceedings of a Workshop at the
University of New South Wales, Social Policy Research Centre (The University of New South
Wales, Kensington, Australia), 29-78.

Galler, H.P. and A. Steger, 1978, "Mikroanalytische Bevolkerungssimulation als Grundlage
sozialpolitischer Entscheidung", in: H.-J. Krupp and W. Glatzer, eds., Umverteilung im Sozialstaat
(Campus: Frankfurt/M., New York), 237-276.

Galler, H.P. and G. Wagner, 1986, "The microsimulation model of the Sfb 3 for the analysis of economic
and social policies", in: G.H. Orcutt, J. Merz and H. Quinke, eds., Microanalytic simulation
models to support social and financial policy (North Holland: Amsterdam), 227-247.

Galler, H.P., 1980, "Zur Verkniipfung mikroanalytischer Simulationsmodelle mit 6konometrischen
Kreislaufmodellen" in: H. Schmidt and B. Schips, eds., Verkniipfung sozioékonomischer Modelle
(Campus: Frankfurt/M., New York).

Galler, H.P., 1981, "On the evaluation of social security programs", Bulletin of the International
Statistical Institute, 49, 1031-1051.

Galler, H.P., 1990, Microsimulation of tax-transfer systems", in: J.K. Brunner and H.G. Petersen, eds.,
Simulation Models in Tax and Transfer Policy (Campus, Frankfurt/M., New York), 279-300.

GEWOS, 1982, Berlin - Wohnungsmarktanalyse (Hamburg).
Gordon, G., 1978, System simulation (Prentice Hall: Englewood Cliffs).

Greenberger, M., M. Crenson and B. Crissey, 1976, Models in the policy process: Public decision
making in the computer era (Russel Sage Foundation: New York).

Grochla, G. and W. Wittmann, eds., Handwdrterbuch der Betriebswirtschaftslehre (Stuttgart).

Grohmann, H., W. Hain and W. Kiel, 1981, "Das Gruppensimulationsmodell", in: H.-J. Krupp, H.P.
Galler, H. Grohmann, R. Hauser and G. Wagner, eds., Alternativen der Rentenreform '84
(Campus: Frankfurt/M., New York).

Gruskin, A., 1993, "Dynamic microsimulation using survival functions: A programming approach",
DYNAMOD Technical Paper No. 3 (National Centre for Social and Economic Modelling
(NATSEM), Faculty of Management, University of Canberra, Canberra, Australia).

Gupta, A. and V. Kapur, 1993, "Complementary of survey and administrative data based models in
policy formulation", Proceedings of the Special International Association for Research and
Wealth Conference on Microsimulation and Public Policy (Canberra, Australia, December 6-10).

Gyarfas, G., 1988, "APF - Ein computergestiitztes Analyse- und Planungssystem fiir den
Familienlastenausgleich", GMD-Arbeitspapier (Gesellschaft fir Mathematik und Datenverar-
beitung: St. Augustin).

Habib, J., 1986, "Microanalytic simulation models for the evaluation of integrated changes in the taxes
and transfers: Their role in tax and transfer reform in Israel”, in: G.H. Orcutt, J. Merz and H.
Quinke, eds., Microanalytic simulation models to support social and financial policy (North
Holland: Amsterdam), 117-134.

Hain, W. and C. Helberger, 1986, "Longitudinal microsimulation of life income, in: G.H. Orcutt, J. Merz
and H. Quinke, eds., Microanalytic simulation models to support social and financial policy
(North Holland: Amsterdam), 251-270.

Hamacher, B., 1978, Auswirkungen gesetzlicher Beitragsregelungen der Krankenversicherung auf die
okonomische und soziale Lage von Personen und Haushalten - Ein Mikrosimulationssystem der
Krankenversicherung (Frankfurt/M.).

Hancock, R. and H. Sutherland, eds., 1992, Microsimulation Models for Public Policy Analysis: New
Frontiers, Suntory-Toyota International Centre for Economics and Related Disciplines (London
School of Economics and Political Science, London).

Hansen, H., 1992, "Tax and transfer microsimulation - The Danish Law Microsimulation System",
Proceedings of the European Society for Population Economics Sixth Annual Meeting (Gmunden,
Austria, June 10-13).



46 Merz: Microsimulation

Hansen, H., 1993, "Microsimulation models in policy planning in the Danish Central Administration",
Proceedings of the Special International Association for Research and Wealth Conference on
Microsimulation and Public Policy (Canberra, Australia, December 6-10).

Harbordt, S., 1974a,b, "Computersimulation in den Sozialwissenschaften", Vol.1 and 2 (Hamburg).

Harding, A, 1990, "Dynamic microsimulation models: Problems and prospects", Discussion Paper No. 48
(Welfare State Programme, London School of Economics, London, UK).

Harding, A., 1990, "Dynamic microsimulation models: Problems and prospects", Discussion paper
WSP/48, The Welfare State Programme, Suntory-Toyota International Centre for Economics and
Related Disciplines (ST/ICERD) (London School of Economics and Political Sciences: London).

Harding, A., 1993, Lifetime income distribution and redistribution: Applications of a microsimulation
model (North Holland: Amsterdam).

Haveman, R. and K. Hollenbeck, 1980a,b, eds., Microeconomic simulation models for public policy
analysis, Vol. 1 and 2 (Academic Press: New York).

Hecheltjen, P., 1974, Bevilkerungsentwicklung und Erwerbstditigkeit (Westdeutscher Verlag: Opladen).
Heike, H.-D., O. Hellwig, A. Kaufmann and J.R. Appendino, 1986, "Pseudomikrosimulation,

m

Arbeitsbericht und Dokumentation des DFG-Forschungsprojekts 'Pseudomikrosimulation™,
Technische Hochschule Darmstadt (Darmstadt).

Helberger, Chr., 1982, "Auswirkungen Offentlicher Bildungsausgaben in der BRD auf die
Einkommensverteilung der Ausbildungsgeneration", Gutachten im Auftrag der Transfer-Enquete-
Kommission (Kohlhammer: Stuttgart).

Heldmann, E., 1985, "Verteilungswirkungen der Kindergeldkiirzungen seit 1981 und ausgewihlte
Reformvorschldge", in: R. Hauser and B. Engel, eds., Soziale Sicherung und FEinkom-
mensverteilung - Empirische Analysen fiir die Bundesrepublik Deutschland (Campus:
Frankfurt/M., New York), 201-238.

Helm, R. und 1. Lempert, 1982, "Ausgewihlte FErgebnisse des Mikrosimulationssystems
(Querschnittsversion 81.6), Sfb 3-Arbeitspapier No.69 (Sonderforschungsbereich 3, Mikro-
analytische Grundlagen der Gesellschaftspolitik: Frankfurt/M., Mannheim).

Helm, R., 1982, "Die RentengroBen und ihre zeitliche Entwicklung im Mikrosimulationssystem", Sfb 3-
Arbeitspapier No.75  (Sonderforschungsbereich 3, Mikroanalytische Grundlagen der
Gesellschaftspolitik: Frankfurt/M., Mannheim).

Herzfeld, B., 1982, "Entwicklung von Wohngeldsystemen", in: J. Bendisch and P. Hoschka, eds.,
Moglichkeiten und Grenzen sozio-okonomischer Modelle, Vol.1, GMD-Studien No.68
(Gesellschaft fiir Mathematik und Datenverarbeitung: St. Augustin).

Holst, P.A., 1979, "Computer simulation 1951-1976 - An index to literature" (London).
Hungarian Ministry of Industry, 1987, "Models for the development of the industry" (Budapest).

IABG (Industrieanlagenberatungsgesellschaft), 1974, "Konzeption von Wohngeldbemessung",
Untersuchung im Auftrag des Bundesministers fiir Raumordnung, Bauwesen und Stédtebau (Otto-
brunn).

Ichimura, S. and M. Ezaki, 1985, Econometric models of asian link (Tokyo, New York).

International Journal of Forecasting, 1993, "Software review", International Journal of Forecasting, 9/4,
531-575.

Jakobsson, U. and G. Normann, 1974, "Inkomstbeskattningen i den ekonomiska politiken, Personal
income taxation and economic policy" (Uppsala).

Juster, T.F., 1982, "Retirement Security Simulation Study (RSSS), a periodic report submitted to the
Department of Health and Human Resources", Survey Research Center (The Institute for Social
Research: Ann Arbor/Michigan).

Kain, J.F. and W.C. Apgar, 1985, Housing and neighborhood dynamics: A simulation study
(Cambridge).



Merz: Microsimulation 47

Kain, J.F., 1987, "Computer simulation models of urban location, in: E.S. Mills, ed., Handbook of
regional and urban economics, Vol. 11 (North Holland: Amsterdam), 847-875.

Kaufmann, F.-X., J. Quitmann, M. Schulz, R. Simm and K.P. Strohmeyer, 1984, "Familienentwicklung
in Nordrhein/Westfalen. Sozialraumliche Kontexte, Modellierung und Mikrosimulation" (Institut
fiir Bevolkerungsforschung und Sozialpolitik, University of Bielefeld: Bielefeld).

Kidd, P., ed., 1979, The MATH User's Guide, Vol.l and 2 (Mathematica Policy Research, Inc.:
Washington, D.C.).

King, A., Foster, W. and 1. Manning, 1990, "Microsimulation at NIEIR: Development and applications",
B. Bradbury, ed., Tax-Benefit Models and Microsimulation Methods, Proceedings of a Workshop
at the University of New South Wales, Social Policy Research Centre (The University of New
South Wales, Kensington, Australia), 83-102.

King, J.A., 1980, "The comprehensive human resources data system: A model of estimating the
distributional impacts of energy policies", in: R. Haveman and K. Hollenbeck, eds.,
Microeconomic simulation models for public policy analysis Vol.1 (Academic Press: New York).

Klanberg, F., 1975, "Entwicklung eines Mikrosimulationsmodells auf Mikrodatenbasis", SPES-
Arbeitspapier No.34 (SPES: Frankfurt/M., Mannheim).

Koller, H., 1976, "Simulation in der Betriebswirtschaftslehre", in: G. Grochla and W. Wittmann, eds.,
Handwdérterbuch der Betriebswirtschaftslehre (Stuttgart), 3536-3546.

Kraemer, K.L., Dickhoven, S., Fallows Tierney, S. and J.L. King, 1987, Datawars - The politics of
modeling in federal policymaking (Columbia University Press: New York).

Krupp, H.-J. and G. Wagner, 1982, "Grundlagen und Anwendung mikroanalytischer Modelle", Sfb 3-
Arbeitspapier No.72  (Sonderforschungsbereich 3, Mikroanalytische Grundlagen der
Gesellschaftspolitik: Frankfurt/M., Mannheim).

Krupp, H.-J. and W. Glatzer, eds., 1978, Umverteilung im Sozialstaat - Empirische Einkommensanalysen
fiir die Bundesrepublik (Campus: Frankfurt/M., New York).

Krupp, H.-J., 1969, "Simulationsverfahren in der Sozialpolitik - Ein Beitrag zur sozialwissenschaftlichen
Integration", in: A. Blind, Chr.v. Ferber and H.-J. Krupp, eds., Sozialpolitik und personliche
Existenz (Berlin), 138-154.

Krupp, H.-J., 1976, "Computergestiitzte Planungssysteme in der Sozialplanung", in: H. Noltmeier, ed.,
Computergestiitzte Planungssysteme (Wiirzburg).

Krupp, H.-J., 1986, "Potential and limitations of microsimulation models", in: G.H. Orcutt, J. Merz and
H. Quinke, eds., Microanalytic simulation models to support social and financial policy (North
Holland: Amsterdam), 31-41.

Krupp, H.-J., H.P. Galler, H. Grohmann, R. Hauser and G. Wagner, eds., 1981, Alternativen der
Rentenreform '84 (Campus: Frankfurt/M., New York).

Langer, H.G., J. Martiensen and H. Quinke, eds., 1984, Simulationsexperimente mit 6konometrischen
Makromodellen (Miinchen, Wien).

Lewis, G.H. and R.C. Michel, eds., 1990, Microsimulation techniques for tax and transfer analysis
(Urban Institute Press, Washington D.C.).

Lietmeyer, V., 1986, "Microanalytic tax simulation models in Europe: Development and experience in
the German Federal Ministry of Finance", in: G.H. Orcutt, J. Merz and H. Quinke, eds.,
Microanalytic simulation models to support social and financial policy (North Holland:
Amsterdam), 139-152.

Little, A.D., 1966, Community renewal programming (Frederick A. Praeger: New York).

Macaluso, P, 1983, Learning simulation techniques on a microcomputer. Playing Black Jack & other
Monte Carlo Games (Blue Ridge Summit).

McClung, N., 1970, "Estimates of income transfer program direct effects", in: The President's Comission
on Income Maintenance Programs, Technical Studies (US Government Printing Office:
Washington D.C.).



48 Merz: Microsimulation

McFadden, D., 1982, "An evaluation of the ORNL residential energy use model", EPRI Report EA-2442,
Interim Report (Electric Power Research Institute: Palo Alto).

McKay, C., 1978, "Microanalytic simulation systems: Technical documentation" (The Hendrickson
Corporation: Washington, D.C.).

Merz, J. und P. Buxmann, 1990, "MICSIM: A PC-Microsimulationmodel for research and teaching
realized with C and the relational data base system ORACLE", Sfb 3-Arbeitspapier Nr.316
(Sonderforschungsbereich 3, Mikroanalytische Grundlagen der Gesellschaftspolitik, Frankfurt/M.,
Mannheim).

Merz, J., 1978, "Auswirkungen fiskalpolitischer Mainahmen der Bundesregierung der Jahre 1972 bis
1976 auf die Einkommensverteilung", in: H.J. Krupp and W. Glatzer, eds., Umverteilung im
Sozialstaat - Empirische Einkommensanalysen fiir die Bundesrepublik (Campus: Frankfurt/M.,
New York), 277-314.

Merz, J., 1983a, "Die konsistente Hochrechnung von Mikrodaten nach dem Prinzip des minimalen
Informationsverlustes", Allgemeines Statistisches Archiv, 76/4, 342-366.

Merz, J., 1983b, "The adjustment of microdata using the Kalman filtering procedure and optimal control
theory", Sfb 3-Arbeitspapier No.122 (Sonderforschungsbereich 3, Mikroanalytische Grundlagen
der Gesellschaftspolitik: Frankfurt/M., Mannheim).

Merz, J., 1985a, "Ein modifiziertes Newton-Verfahren zur Losung des Hochrechnungsproblems nach
dem Prinzip des minimalen Informationsverlustes", Computing, Vol.35, 51-61.

Merz, J., 1985b, "Das statische Sfb 3 Mikrosimulationsmodell - Konzeption und Realisierung mit einem
relationalen Datenbanksystem", Sfb 3-Arbeitspapier No. 176 (Sonderforschungsbereich 3,
Mikroanalytische Grundlagen der Gesellschaftspolitik: Frankfurt/M., Mannheim).

Merz, J., 19864, "Structural adjustment in static and dynamic microsimulation models, in: G.H. Orcutt, J.
Merz and H. Quinke, eds., Microanalytic simulation models to support social and financial policy
(North Holland: Amsterdam), 423-446.

Merz, J., 1986b, "Das statische Sfb 3 Mikrosimulationsmodell - Konzeption und Realisierung mit einem
relationalen Datenbanksystem", Angewandte Informatik, 5/86, 205-212.

Merz, J., 1987, "Projektantrag 'Markt- und nichtmarktméBige Aktivititen privater Haushalte', Antrag des
Stb3 - 1988-1990 (Sonderforschungsbereich 3, Mikroanalytische Grundlagen der
Gesellschaftspolitik, Frankfurt/M., Mannheim), 567-601.

Merz, J., 1989a, Markt- und nichtmarktmdfiige Aktivititen privater Haushalte - Theoretischer Ansatz,
reprdsentative Mikrodaten, mikroékonometrische Analyse und Mikrosimulation wirtschafts- und
sozialpolitischer MafSnahmen fiir die Bundesrepublik Deutschland, Habilitation (Frankfurt).

Merz, J., 1989b, "Market and non-market labor supply and taxes - Multiple time allocation model,
microeconometric estimation and microsimulation of the German 1990 tax reform, Sfb 3-Working
paper No.307 (Sonderforschungsbereich 3, Mikroanalytische Grundlagen der Gesellschaftspolitik:
Frankfurt/M., Mannheim).

Merz, J., 1990, "The 1990 German tax reform - Microsimulation of time allocation effects in the formal
and informal economy", in: J.K. Brunner and H.G. Petersen, eds., Simulation models in tax and
transfer policy (Campus: Frankfurt/M., New York).

Merz, J., 1991, "Microsimulation - A survey of principles, developments and applications", International
Journal of Forecasting, 7, 77-104.

Merz, J., 1993a, "Microsimulation as an instrument to evaluate economic and social programmes",
Proceedings of the 49th Session of the International Statistical Institute (Firence, Italy, September
3) (also available as FFB-Discussion Paper No. 5 (Forschungsinstitut Freie Berufe (FFB),
Department of Economics and Social Sciences, University of Liineburg, Liineburg, Germany)).

Merz, J., 1993b, "ADJUST - A program package for the adjustment of microdata by the minimum
information loss principle: Program Manual", FFB-Documentation No. le (Forschungsinstitut
Freie Berufe (FFB), Department of Economics and Social Sciences, University of Liineburg,
Liineburg, Germany).



Merz: Microsimulation 49

Merz, J., 1993c, "Market and non-market labour supply and recent German tax reform impacts -
Behavioural response in a combined dynamic and static microsimulation model", Proceedings of
the Special International Association for Research and Wealth Conference on Microsimulation
and Public Policy (Canberra, Australia, December 6-10).

Merz, J., 1994a, "Microdata adjustment using the minimum information loss principle", FFB-Discussion
Paper No. 9 (Forschungsinstitut Freie Berufe (FFB), Department of Economics and Social
Sciences, University of Liineburg, Liineburg, Germany).

Merz, J., 1994b, "Statisches Sonderforschungsbereich 3 - Mikrosimulationsmodell: Mainframe und PC-
Version", R. Hauser, N. Ott and G. Wagner, eds., Deutsche Forschungsgemeinschaft:
Mikroanalytische Grundlagen der Gesellschafispolitik - Erhebungsverfahren, Analysemethoden
und Mikrosimulation (Akademie Verlag: Berlin).

Miller, J. and D. Leaver, 1993, "Income surveys and microsimulation - The ABS experience to date",
Proceedings of the Special International Association for Research and Wealth Conference on
Microsimulation and Public Policy (Canberra, Australia, December 6-10).

Mills, E.S., ed., 1987, Handbook of regional and urban economics, Vol.Il (North Holland: Amsterdam).

Mot, E. and G.J. van 't Eind, 1992, "Social security and microsimulation - The case of the Netherlands",
Proceedings of the European Society for Population Economics Sixth Annual Meeting (Gmunden,
Austria, June 10-13).

Mot, E.S., 1991, Survey of Microsimulation models - Inventory and Recommendations (Social Security
Research Committee (COSZ), Den Haag).

Miiller, H.-W. and W. Steeger, 1981, "Grundsitzliche Aspekte in Modellrechnungen iiber die
finanziellen Auswirkungen der Reform 1984", Deutsche Rentenversicherung, 1,20-31.

Neelamkavil, F., 1987, Computer Simulation and Modelling (Chichester: Singapore).

Nelissen, J.H.M., 1993, Income redistribution and social security: An application of microsimulation
(Chapman & Hall: London).

Norlen, U., 1975, Simulation model building - A statistical approach to modelling in the social science
with the simulation method (New Y ork).

O'Reilly, E.J., 1977, "Guide to the HEW welfare simulation model", Working draft (US Department of
Health, Education and Welfare: Washington, D.C.).

OECD, 1977, "Estimating the effect of changes in the income tax: The use of sample surveys and tax
models and measures of the elasticity of the individual income tax", Note by the Secretariat
(Committee on Fiscal Affairs: Paris).

OECD, 1990, "Panel on the use of microsimulation methods in policy development and decision
making", OECD Working Party on Social Policy (OECD: Paris).

Ohse, D., A.C. Esprester, H.-U. Kiipper, P. Stdhly and H. Steckhan, eds., 1985, Operations Research
Proceedings 1984, Vortrige der 13. Jahrestagung der Deutschen Gesellschaft fiir Operations
Research (Berlin).

Okonomiministeriet (1991), Lovmodel - Overview of the Danish Law Model System (Ministry of Finance,
Copenhagen).

Orcutt, G. and J.D. Smith, 1979, "Towards a theory of wealth accumulation and distribution: A model of
US household wealth accumulation", Annales de L'INSEE, No.33-34, 5-57.

Orcutt, G., 1957, "A new type of socio-economic systems", The Review of Economics and Statistics, 58,
773-797.

Orcutt, G., A. Glazer, H. Jamarillo and P. Nelson, 1976, "Microanalytic simulation", Working Paper
9/21/76, The Institution for Social and Policy Studies (Yale University: New Haven).

Orcutt, G., J. Merz and H. Quinke, eds., 1986, Microanalytic simulation models to support social and
financial policy (North Holland: Amsterdam).

Orcutt, G., M. Greenberger, J. Korbel and A. Rivlin, 1961, Microanalysis of socioeconomic systems: A
simulation study (Harper and Row: New York).



50 Merz: Microsimulation

Orcutt, G., S. Caldwell and R. Wertheimer 11, 1976, Policy exploration through microanalytic simulation
(The Urban Institute: Washington, D.C.).

Ozanne, L. and G.E. Vanski, 1980, "Rehabilitating central city housing: Simulations with the Urban
Institute housing model in: R. Haveman and K. Hollenbeck, eds., Microeconomic simulation
models for public policy analysis, Vol.2 (Academic Press: New York).

Paul, S., Percival, R., Cox, D. and S. Lambert, 1994, "Static microsimulation model - STINMOD: User
guide - Release/94A (BETA), NATSEM STINMOD Papers (Faculty of Management, Canberra
University, Canberra, Australia).

Pechman, J.A., 1965, 4 new tax model for revenue estimating, Study in Government Finance (Brookings
Institution: Washington, D.C.).

Pidd, M., 1988, Computer simulation in management science, 2nd edition (Chichester: Singapore).

Pindyck, R.S. and D.L. Rubinfeld, 1986, Econometrics models and economic forecasts (Auckland,
Tokyo).

Pudney, S. and H. Sutherland, 1993, "Statistical reliability and microsimulation: The role of sampling,
simulation and estimation errors", Proceedings of the Special International Association for
Research and Wealth Conference on Microsimulation and Public Policy (Canberra, Australia,
December 6-10).

Putman, S.H., 1978, "Development of an improved integrated transportation and land use model
package", Report of Results, NSF Grant APR 73-07840-A02, Urban Simulation Laboratory
(University of Pennsylvania: Philadelphia).

Putman, S.H., 1980, "Integrated policy analysis of metropolitan transportation and location", US
Department of Transportation, Report DOT-P-30-80-32 (Washington, D.C.).

Putman, S.H., 1983, Integrated Urban Models (Pion).

Quinke, H., 1988, "Methoden zur Schitzung der Kosten des Familienlastenausgleichs", in: B. Felderer,
ed., Demographische Entwicklung und Familienlastenausgleich (Berlin).

Rainer A. and 1. Leitner, 1990, "The tax simulation model INZIDENZ of the Austrian Ministry of
Finance and other smaller models for wage and income taxes", in: J.K. Brunner and H.G.
Petersen, eds., Simulation Models in Tax and Transfer Policy (Campus, Frankfurt/M., New York).

Rees, A., ed., 1977, The New Jersey income maintenance experiment, Vol.2: Labor-supply responses
(New York).

Sadowsky, G., 1976, "MASH - A computer system for microanalytic simulation for policy exploration"
(Washington, D.C.).

Salomiki, A., 1993, "Including consumption expenditure and welfare services in a microsimulation
model",  Proceedings of the Special International Association for Research and Wealth
Conference on Microsimulation and Public Policy (Canberra, Australia, December 6-10).

Sawaragi, Y., K. Inone and H. Nakayama, eds., 1987, Toward interactive and intelligent decision support
systems, Vol.1 and 2, Proceedings of the Seventh International Conference on Multiple Criteria
Decision Making (Berlin, Tokyo).

Schmidt, J.W. and M.L. Brodie, 1983, Relational database system analysis and comparison (Berlin, New
York).

Schoemaker, S., ed., 1978, Computer networks and simulation (Amsterdam, New York).
SCS, 1985, Society for Computer Simulation, Catalogue of simulation software, 45/4, 169-209.

Society of Government Economists, 1992, Microsimulation - A conference for policy analysts and model
builders (Washington, D.C., November 20).

Spahn, P.B., Galler, H.P., Kaiser, H., Kassella, T. and J. Merz, 1992, Mikrosimulation in der
Steuerpolitik (Physica, Heidelberg).

Stahl, K., 1985a, "Microeconomic analysis of housing markets, Towards a conceptual framework", in: K.
Stahl, ed., Microeconomic models of housing markets (Berlin, Tokyo), 1-26.



Merz: Microsimulation 51

Stahl, K., ed., 1985b, Microeconomic models of housing markets (Berlin, Tokyo).
Steger, A., 1980, Haushalte und Familien bis zum Jahre 2000 (Campus: Frankfurt/M., New York).

Struyk, R.J. and M.A. Turner, 1983, "The Urban Institute housing market simulation model: Revised
theory and solution process", Urban Institute Discussion Paper No.3156-05-01 (The Urban
Institute: Washington, D.C.).

Sulvetta, M.B., 1976, "An analyst's guide to TRIM - The Transfer Income Model", Urban Institute Paper
No0.996-3 (The Urban Institute: Washington, D.C.).

Symons, E. and N. Warren, 1993, "Modelling consumer behavioural response to commodity tax reforms
in microsimulation models", Proceedings of the Special International Association for Research
and Wealth Conference on Microsimulation and Public Policy (Canberra, Australia, December 6-
10).

Szivos, P., 1993, "Experiences of microsimulation applications", Proceedings of the Special International
Association for Research and Wealth Conference on Microsimulation and Public Policy
(Canberra, Australia, December 6-10).

Vetterle, H., 1985, "Mikrosimulation mit GKV-Proze3daten am Beispiel der ambulanten &rztlichen
Versorgung", in: D. Ohse, A.C. Esprester, H.-U. Kiipper, P. Stihly and H. Steckhan, eds.,
Operations Research Proceedings 1984, Vortrdge der 13. Jahrestagung der Deutschen
Gesellschafft fiir Operations Research (Berlin).

Vromann, W., 1980, "A microsimulation model of unemployment insurance", Urban Institute Working
Paper No.1280-2 (The Urban Institute: Washington, D.C.).

Wagner, G., 1983, "Die Léngsschnittversion 82.w des Sfb 3-Mikrosimulationssystems - Dokumentation
und  Diskussion der Modellierungsprobleme"”,  Sfb 3-Arbeitspapier ~ Nr.127  (Son-
derforschungsbereich 3, Mikroanalytische Grundlagen der Gesellschaftspolitik: Frankfurt/M.,
Mannheim).

Waterman, D.A., 1986, A guide to expert systems (Reading/ Mass.).

Webb, R. and G. Chow, 1978, "TRIM user's guide", Urban Institute Working Paper (The Urban Institute:
Washington, D.C.).

Webb, R., 1979, "Towards a new generation of TRIM: Efficient data structure and supporting features",
Urban Institute Working Paper No.1281-02 (The Urban Institute: Washington, D.C.).

Webb, R.L., Michel, R.C. and A.B. Bergsman, 1990, "The historical development of the Transfer Income
Model (TRIM2)", in: G.H. Lewis and R.C. Michel, eds., 1990, Microsimulation techniques for tax
and transfer analysis (Urban Institute Press, Washington D.C.).

Wegener, M., 1985, "The Dortmund housing market model: A Monte Carlo simulation of a regional
housing market", in: K. Stahl, ed., Microeconomic models of housing markets (Berlin, Tokyo),
144-191.

Wertheimer II, R., S.R. Zedlewski, J. Anderson and K. Moore, 1986, "DYNASIM in comparision with
other microsimulation models", in: G.H. Orcutt, J. Merz and H. Quinke, eds., Microanalytic
simulation models to support social and financial policy (North Holland: Amsterdam), 187-206.

Wilensky, G.R., 1970, "An income transfer computational model", The President's Commission on
Income Maintenance Programs - Technical Studies No.0-379-518 (US Government Printing
Office: Washington, D.C.).

Wolfson, M., 1990, "Income tax/transfer integration - Policy implications and analytical challenges", in:
J.K. Brunner and H.G. Petersen, eds., Simulation Models in Tax and Transfer Policy (Campus,
Frankfurt/M., New York), 347-380.

Wyscarver, R.A., 1980, The treasury personal individual income tax simulation model (Office of the
Secretary of the Treasury, Office of Tax Analysis: Washington, D.C.).

Zafir, M., 1987, "Aims and structure of the Hungarian microsimulation system based on household
statistical data", Working Paper (Budapest).



Forschungsinstitut Freie Berufe (FFB), Universitat L ineburg
Publikationen

1 FFB-Jahresberichte

FFB-Jahresbericht  2003/04, FFB-Jahresbericht 2001/02, FFB-Jahresbericht 1999/00, FFB-Jahresbericht
1997/98, FFB-Jahresbericht 1996, FFB-Jahresbericht 1995, FFB-Jahresbericht 1994, FFB-Jahresbericht
1993, FFB-Jahresbericht 1992, FFB-Jahresbericht 1991, FFB: 10 Jahre Forschung und Lehre 1989-1999,
FFB-Forschung und Lehre 1989-1998, FFB-Forschung und Lehre 19891997, FFB-Forschung und Lehre
1989-1996.

2 FFB-Bucher in der FFB-Schriftenreihe

Ehling, M. und J. Merz, 2002, Neue Technologien in der Umfrageforschung, FFB-Schriften Nr. 14, 181 Seiten,

ISBN 3-7890-8241-4, NOMOS V erlagsgesell schaft, Baden-Baden. Preis. € 31,
Merz, J., 2002, Freie Berufe im Wandel der Mérkte, FFB-Schriften Nr. 13, 168 Seiten, ISBN 3-7890-8107-8,
NOMOS V erlagsgesel I schaft, Baden-Baden. Preis. € 29,

Merz, J., 2001, Existenzgrindung 2 — Erfolgsfaktoren und Rahmenbedingungen, FFB-Schriften Nr. 12,
232 Seiten, ISBN 3-7890-7462-4, NOMOS V erlagsgesel | schaft, Baden-Baden.
Preis: €40,-/€71,- (i. Vb. mit Band 1)

Merz, J., 2001, Existenzgrindung 1 — Tips, Training und Erfahrung, FFB-Schriften Nr. 11, 246 Seiten, ISBN 3
7890-7461-6, NOMOS VerlagsgeselIschaft, Baden-Baden.Preis: € 40,- / € 71,- (i. Vb. mit Band 2)

Merz, J. und M. Ehling, 1999, Time Use — Research, Data and Policy, FFB-Schriften Nr. 10, 571 Seiten, ISBN

3-7890-6244-8, NOMOS V erlagsgesel | schaft, Baden-Baden. Preis. €49 ,-
Herrmann, H. und J. Backhaus, 1998, Staatlich gebundene Freiberufe im Wandel, FFB-Schriften Nr. 9,
234 Seiten, ISBN 3-7890-5319-8, NOMOS VerlagsgeselIschaft, Baden-Baden. Preis: € 34,-

Herrmann, H., 1996, Recht der Kammern und Verbande Freier Berufe, Européischer Landervergleich und USA,
FFB-Schriften Nr. 8, 596 Seiten, ISBN 3-7890-4545-4, NOMOS Verlagsgesellschaft, Baden-Baden.
Preis: €56,-

Merz, J., Rauberger, T. K. und A. Ronnau, 1994, Freie Berufe in Rheinland-Pfalz und in der Bundesrepublik
Deutschland — Struktur, Entwicklung und wirtschaftliche Bedeutung, FFB-Schriften Nr. 7, 948 Seiten,
ISBN 3-927816-27-2, Lneburg. Preis: € 95,-

Forschungsinstitut Freie Berufe (FFB) (Hrsg.), erstellt vom Zentrum zur Dokumentation fir Naturheilverfahren
eV. (ZDN), 1992, 1993, Dokumentation der besonderen Therapierichtungen und natiirichen Heilweisen
in Europa, Bd. |, 1. Halbband, 842 Seiten, Bd. |, 2. Halbband, 399 Seiten, Bd. Il, 590 Seiten, Bd. IIl,
272 Seiten, Bd. 1V, 419 Seiten, Bd. V, 1. Halbband, 706 Seiten, Bd. V, 2. Halbband, 620 Seiten, ISBN 3
88699-025-7, Lineburg (nur zu beziehen lber das Zentrum zur Dokumentation fir Naturheilverfahren

e.V. ZDN, Hufelandstral3e 56, 45147 Essen, Tel.: 0201-74551). Preis: € 385,-
Sahner, H. und A. Roénnau, 1991, Freie Heilberufe und Gesundheitsberufe in Deutschland, FFB-Schriften Nr. 6,
653 Seiten, ISBN 3-927816-11-6, L Uneburg. Preis: €58,-
Burmester, B., 1991, Aushildungsvergleich von Sprachtherapeuten, FFB-Schriften Nr.5, 54 Seiten, ISBN
3-927816-10-8, LUneburg. Preis: €9,
Sahner, H., 1991, Freie Berufe in der DDR und in den neuen Bundeslandern, FFB-Schriften Nr. 4, 177 Seiten,
ISBN 3-927816-09-4, L Uneburg. Preis: € 25,-

Trautwein, H.-M., Donner, H., Semler, V. und J. Richter, 1991, Zur tariflichen Berlicksichtigung der Aus-
bildung, der Bereitstellung von Spitzenlastreserven und der Absicherung von Beschéftigungsrisiken bei
Seelotsen, mit dem Anhang Steuerliche Aspekte des tariflichen Normaleinkommens der Seelotsen, FFB-
Schriften Nr. 3, 183 Seiten, ISBN 3-927816-07-8, Llneburg. Preis. € 19,-




Sahner, H. und F. Thiemann, 1990, Zukunft der Naturheilmittel in Europa in Gefahr? FFB-Schriften Nr. 2,

81 Seiten, ISBN 3-927816-06-X, Lineburg. Preis. €6,-
Sahner, H., Herrmann, H., Rénnau, A. und H.-M. Trautwein, 1989, Zur Lage der Freien Berufe 1989, Teil I,
FFB-Schriften Nr. 1, 167 Seiten, ISBN 3-927816-04-3, L Uineburg. Preis: € 25,-

Sahner, H., Herrmann, H., Ronnau, A. und H.-M. Trautwein, 1989, Zur Lage der Freien Berufe 1989, Teil I,
FFB-Schriften Nr. 1, 955 Seiten, ISBN 3-927816-02-7, Luneburg.
Preis. € 20,- / € 35,- (i. Vb. mit Teil I)

Sahner, H., Herrmann, H., Ronnau, A. und H.-M. Trautwein, 1989, Zur Lage der Freien Berufe 1989, Teil I,
FFB-Schriften Nr. 1, 426 Seiten, ISBN 3-927816-01-9, L iineburg.
Preis: € 20,- / € 35,- (i. Vb. mit Teil I1)

3 FFB-Blcher

Merz, J., D. Hirschel und M. Zwick, 2005, Struktur und Verteilung hoher Einkommen - Mikroanalysen auf der
Basis der Einkommensteuerstatistik, Lebenslagen in Deutschland, Der zweite Armuts- und Reich-
tumsbericht der Bundesregierung, Bundesministerium fir Gesundheit und Soziale Sicherung, Berlin
(http://www.bmgs.bund.de/download/broschueren/A341.pdf)

Merz, J. und J. Wagner (Hrg.), 2004, Perspektiven der MittelstandsForschung — Okonomische Analysen zu
Selbsténdigkeit, Freien Berufen und KMU, Merz, J., Schulte, R. and J. Wagner (Series Eds.),
Entrepreneuship, Professions, Small Business Economics, CREPS Schriftenreihe Vol. 1, 520 Seiten, Lit
Verlag, ISBN 3-8258-8179-2, Mnster. Preis: € 39,90

Merz, J. und M. Zwick (Hrg.), 2004, MIKAS — Mikroanalysen und amtliche Statistik, Statistisches Bundesamt
(Serie Editor), Statistik und Wissenschaft, Vol. 1, 318 Seiten, ISBN 3-8246-0725-5, Wiesbaden

Preis: €24,80
Hirschel, D., 2004, Einkommensreichtum und seine Ursachen — Die Bestimmungsfaktoren hoher
Arbeitseinkommen, Hochschulschriften Band 82, 416 Seiten, Metropolis-Verlag Marburg, ISBN 3-

89518-441-1.

Merz, J., 2001, Hohe Einkommen, ihre Struktur und Verteilung, Lebenslagen in Deutschland, Der erste Armuts-
und Reichtumsbericht der Bundesregierung, Bundesministerium fir Arbeit und Sozialordnung, 128
Seiten, Bonn, zu beziehen Uber: Bundesanzeiger Verlagsgesellschaft mbH, Sldstraf3e 119, 53175 Bonn.

Ehling, M. und J. Merz u. a., 2001, Zeitbudget in Deutschland — Erfahrungsberichte der Wissenschaft, Band 17
der Schriftenreihe Spektrum Bundesstatistik, 248 Seiten, Metzler-Poeschel Verlag, ISBN 3-8246-0645-3,
Stuttgart. Preis. € 16,-

Krickhahn, T., 1995, Die Verbande des wirtschaftlichen Mittelstands in Deutschland, 351 Seiten, DUV
Deutscher Universitéts Verlag, ISBN 3-8244-0245-9, Wieshaden. Preis. € 62,-

Spahn, P. B., Galer, H. P., Kaiser, H., Kassella, T. und J. Merz, 1992, Mikrosimulation in der Steuerpolitik,
279 Seiten, Springer Verlag, ISBN 3-7908-0611-0, Berlin. Preis: € 45,-

4 FFB-Reprints

Merz, J., Kumulation von Mikrodaten — Konzeptionelle Grundlagen und ein Vorschlag zur Realisierung,; in:
Allgemeines Statistisches Archiv, Issue 88, S. 451-472, 2004 FFB-Reprint Nr. 35

Merz, J., Einkommens-Reichtum in Deutschland - Mikroanalytische Ergebnisse der Einkommensteuerstatistik
fur Selbstandige und abhangig Beschéftigte, in: Perspektiven der Wirtschaftspolitik, Vol. 5, Issue 2, S.
105-126, 2004 FFB-Reprint Nr. 34

Merz, J., Vorgrimler, D. und M. Zwick, Faktisch anonymisiertes Mikrodatenfile der Lohn- und Einkom
mensteuerstatistik 1998, in: Wirtschaft und Statistik, Issue 10, S. 1079-1091, 2004
FFB-Reprint Nr. 33

Ackermann, D., Merz, J. and H. Stolze, Erfolg und Erfolgsfaktoren freiberuflich tatiger Arzte — Ergebnisse der
FFB-Arzteumfrage fir Niedersachsen, in: Merz, J. and J. Wagner (Eds.), Perspektiven der
Mittel standsForschung — Okonomische Analysen zu Selbstandigkeit, Freien Berufen und KMU, Merz, J.,
Schulte, R. and J. Wagner (Series Eds.), Entrepreneuship, Professions, Small Business Economics,
CREPS Schriftenreihe Vol. 1, Lit Verlag, Minster, pp. 165-190, 2004 FFB-Reprint Nr. 32



Hirschel, D. und J. Merz, Was erklért hohe Arbeitseinkommen Selbstandiger — Eine Mikroanalyse mi Daten des
Soziodkonomischen Panels, in: Merz, J. and J. Wagner (Eds.), Perspektiven der MittelstandsForschung —
Okonomische Analysen zu Selbstandigkeit, Freien Berufen und KMU, Merz, J.,, Schulte, R. and J.
Wagner (Series Eds.), Entrepreneuship, Professions, Small Business Economics, CREPS-Schriftenreihe
Vol. 1, Lit Verlag, MUnster, pp. 265-285, 2004 FFB-Reprint Nr. 31

Burgert, D. und J. Merz, Wer arbeitet wann? — Arbeitszeitarrangements von Serlbsténdigen und abhéngig
Beschéftigten: Eine mikrookonometrische Analyse deutscher Zeitbudgetdaten, in: Merz, J. and J. Wagner
(Eds.), Perspektiven der MittelstandsForschung — Okonomische Analysen zu Selbstandigkeit, Freien
Berufen und KMU, Merz, J., Schulte, R. and J. Wagner (Series Eds.), Entrepreneuship, Professions,
Small Business Economics, CREPS-Schriftenreihe Vol. 1, Lit Verlag, MUnster, pp. 303-330, 2004

FFB-Reprint Nr. 30

Merz, J. und M. Zwick, Hohe Einkommen — Eine Verteilungsanalyse fur Freie Berufe, Unternehmer und
abhéngige Beschéftigte, in: Merz, J. and M. Zwick (Eds.), MIKAS — Mikroanalysen und amtliche
Statistik, Statistik und Wissenschaft, Vol. 1, pp. 167-193, 2004 FFB-Reprint Nr. 29

Merz, J., Schatz, C. and K. Kortmann, Mikrosimulation mit Verwaltungs- und Befragungsdaten am Beispiel
,Altersvorsorge in Deutschland 1996° (AVID ,96), in: Merz, J. und M. Zwick (Hg.), MIKAS -
Mikroanalysen und amtliche Statistik, Statistik und Wissenschaft, Vol. 1, S. 231-248, 2004

FFB-Reprint Nr. 28

Merz, J., Was fehlt in der EVS ? — Eine Verteilungsanalyse hoher Enkommen mit der verknlpften Einkom
mensteuerstatistik fir Selbstéandige und abhangig Beschéftigte, in: Jahrbicher fir Nationalékonomie und
Statistik, Vol. 223/1, p. 58-90, 2003 FFB-Reprint Nr. 27

Merz, J. und M. Zwick, Verteilungswirkungen der Steuerreform 2000/2005 im Vergleich zum ,Karlsruher
Entwurf’ — Auswirkungen auf die Einkommensverteilung bei Selbstéandigen (Freie Berufe, Unternehmer)
und abhangig Beschéftigte, in: Wirtschaft und Statistik, 8/2002, p. 729-740, 2002
FFB-Reprint Nr. 26

Merz, J., Time Use Research and Time Use Data — Actual Topics and New Frontiers, in: Ehling, M. and J. Merz
(Eds.), Neue Technologien in der Umfrageforschung — Anwendungen bei der Erhebung von
Zeitverwendung, p. 3-19, 2002 FFB-Reprint Nr. 25

Merz, J., 2002, Time and Economic Well-Being — A Panel Analysis of Desired versus Actual Working Hours,
in: Review of Income and Wealth, Series 48, No. 3, p. 317-346, FFB-Reprint Nr. 24, Department of
Economics and Socia Sciences, University of Lineburg, Liineburg. FFB-Reprint Nr. 24

Schatz, Ch., Kortmann, K. und J. Merz, 2002, Kiinftige Alterseinkommen - Eine Mikrosimulationsstudie zur
Entwicklung der Renten und Altersvorsorge in Deutschland (AVID’ 96), in: Schmollers Jahrbuch, Journal
of Applied Social Sciences, Zeitschrift fir Wirtschafts- und Sozialwissenschaften, 122. Jahrgang, Heft 2,
S. 227-260, FFB-Reprint Nr. 23, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét
L Uneburg, LUneburg. FFB-Reprint Nr. 23

Merz, J. und M. Zwick, 2001, Uber die Analyse hoher Einkormmen mit der Einkommensteuerstatistik — Eine
methodische Erlauterung zum Gutachten ,,Hohe Einkommen, ihre Struktur und Verteilung“ zum ersten
Armuts- und Reichtumsbericht der Bundesregierung, in: Wirtschaft und Statistik 7/2001, S. 513-523,
FFB-Reprint Nr. 22, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitdt Lineburg, Line-
burg. FFB-Reprint Nr. 22

Merz, J., 2001, Was fehlt in der EVS? Eine Verkniipfung mit der Einkommensteuerstatistik fur die Verteilungs-
analyse hoher Einkommen, in: Becker, I., @Qt, N. und G. Rolf (Hrsg.), Soziale Sicherung in einer
dynamischen Gesellschaft, S. 278-300, Campus Verlag, Frankfurt/New York, FFB-Reprint Nr. 21, Fach-
bereich Wirtschafts- und Soziawissenschaften, Universitét L ineburg, L ineburgFFB-Reprint Nr. 21

Merz, J., 2001, 10 Jahre Forschungsinstitut Freie Berufe (FFB) der Universitét Lineburg — Forschungs-
schwerpunkte und Perspektiven, in: Bundesverband der Freien Berufe (Hrsg.), Jahrbuch 2000/2001, der
freie beruf, S. 158-174, Bonn, FFB-Reprint Nr. 20, Fachbereich Wirtschafts- und Sozialwissenschaften,
Universitét L tneburg, Lineburg. FFB-Reprint Nr. 20



Merz, J., 2000, The Distribution of Income of Self-employed, Entrepreneurs and Professions as Revealed from
Micro Income Tax Statistics in Germany, in: Hauser, R. and |. Becker (eds.), The Personal Distribution of
Income in an International Perspective, S.99-128, Springer Verlag, Heidelberg, FFB-Reprint Nr.19,
Department of Economics and Socia Sciences, University of Lineburg, Lineburg.

FFB-Reprint Nr. 19

Merz, J., 1998, Privatisierung, Deregulierung und staatlich gebundene Freie Berufe — Einige 6konomische
Aspekte, in: Herrmann, H. und J. Backhaus (Hrsg.), Staatlich gebundene Freiberufe im Wandel, S. 67-
114, FFB-Schriften Nr. 9, NOMOS Verlagsgesellschaft, Baden-Baden, FFB-Reprint Nr. 18, Fachbereich
Wirtschafts- und Sozialwissenschaften, Universitét L Gineburg, L tneburg. FFB-Reprint Nr. 18

Merz. J., 1997, Die Freien Berufe — Laudatio zur Verleihung der Ehrendoktorwirde des Fachbereiches
Wirtschafts- und Sozialwissenschaften der Universitdt Lineburg an Prof. J. F. Volrad Deneke, in:
Bundesverband der Freien Berufe (Hrsg.), Jahrbuch 1997, der freie beruf, S. 133-151, Bonn, FFB-Reprint
Nr. 17, Fachbereich Wirtschafts- und Sozia wissenschaften, Universitét L ineburg, Lineburg.

FFB-Reprint Nr. 17

de Kam, C. A., de Haan, J., Giles, C., Manresa, A., Berenguer, E., Calonge, S., Merz, J. and K. Venkatarama,
1996, Who pays the taxes? The Distribution of Effective Tax Burdens in Four EU Countries, in: ec Tax
Review, p. 175-188, FFB-Reprint No. 16, Department of Economics and Social Sciences, University of
L Uneburg, LUneburg. FFB-Reprint Nr. 16

Merz, J., 1996, MICSIM — A PC Microsimulation Model for Research and Teaching: A Brief View on its
Concept and Program Developments, SoftStat '95 — Advances in Statistical Software 5, in: Faulbaum, F.
and W. Bandilla (eds.), Stuttgart, p.433-442, FFB-Reprint No. 15, Department of Economics and Social
Sciences, University of Lineburg, Lineburg. FFB-Reprint Nr. 15

Burkhauser, R. V., Smeeding, T. M. and J. Merz, 1996, Relative Inequality and Poverty in Germany and the
United States using Alternative Equivalence Scales, in: Review of Income and Wealth, Series 42, No. 4,
p. 381-400, FFB-Reprint No. 14, Department of Economics and Social Sciences, University of Lineburg,
L Gneburg. FFB-Reprint Nr. 14

Merz, J. 1996, Schattenwirtschaft und Arbeitsplatzbeschaffung, in: Sadowski, D. und K. Pull (Hrsg.),
Vorschlage jenseits der Lohnpolitik, S. 266-294, Frankfurt/New York, FFB-Reprint Nr. 13, Fachbereich
Wirtschafts- und Sozialwissenschaften, Universitét L Gineburg, L tneburg. FFB-Reprint Nr. 13

Merz, J.,, 1996, MICSIM — Concept, Developments and Applications of a PC Microsimulation Model for
Research and Teaching, in: Troitzsch, K. G., Mueller, U. Gilbert, G. N. and J. E. Doran (eds.), Scial
Science Microsimulation, p.33-65, Berlin/New York, FFB-Reprint No. 12, Department of Economics
and Social Sciences, University of Luneburg, Lineburg. FFB-Reprint Nr. 12

Merz, J., 1996, Market and Non-Market Labour Supply and the Impact of the Recent German Tax Reform —
Incorporating Behavioural Response, in: Harding, A. (ed.), Microsimulation and Public Policy, p.177-
202, Amsterdam/Tokyo, FFB-Reprint No. 11, Department of Economics and Social Sciences, University
of Luneburg, LUneburg. FFB-Reprint Nr. 11

Merz, J. und R. Lang, 1996, Alles eine Frage der Zeit!? — Bericht Uber ein FFB-Forschungsprojekt zum Thema
‘Zeitverwendung in Erwerbstétigkeit und Haushaltsproduktion — Dynamische Mikroanalysen mit
Paneldaten’, in: Uni Lineburg — 50 Jahre Hochschule in Lineburg, Jubildums-Sonderausgabe, Heft
19/Ma 1996, S. 51-55, FFB-Reprint Nr.10, Fachbereich Wirtschafts- und Soziawissenschaften,
Universitét L tneburg, Lineburg. FFB-Reprint Nr. 10

Merz, J. und D. Kirsten, 1996, Freie Berufe im Mikrozensus — Struktur, Einkommen und Einkommensverteilung
in den neuen und alten Bundeslandern, in: BFB Bundesverband der Freien Berufe (Hrsg.), Jahrbuch 1996,
S. 40-79, Bonn, FFB-Reprint Nr. 9, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét
L Uneburg, LUneburg. FFB-Reprint Nr. 9

Deneke, J. F. V., 1995, Frele Berufe — Gestern, Heute, Morgen, in: BFB Bundesverband der Freien Berufe
(Hrsg.), Jahrbuch 1995, S. 57-72, Bonn, FFB-Reprint Nr. 8, Fachbereich Wirtschafts- und Sozialwissen-
schaften, Universitét LUneburg, L tneburg. FFB-Reprint Nr. 8

Merz, J. and J. Faik, 1995, Equivalence Scales Based on Revealed Preference Consumption Expenditures — The
Case of Germany, in: Jahrblcher flir Nationalokonomie und Statistik, Vol. 214, No. 4, p.425-447,
Stuttgart, FFB-Reprint No. 7, Department of Economics and Social Sciences, University of Lineburg,
L Uneburg. FFB-Reprint Nr. 7



Merz, J., 1993, Statistik und Freie Berufe im Rahmen einer empirischen Wirtschafts- und Sozialforschung, in:
BFB Bundesverband der Freien Berufe (Hrsg.), Jahrbuch 1993, S. 31-78, Bonn, FFB-Reprint Nr. 6, Fach-
bereich Wirtschafts- und Sozialwissenschaften, Universitét Lineburg, Lineburg.FFB-Reprint Nr. 6

Merz, J., 1993, Wandel in den Freien Berufen — Zum Forschungsbeitrag des Forschungsinsituts Freie Berufe
(FFB) der Universitét Luneburg, in: BFB Bundesverband der Freien Berufe (Hrsg.), Jahrbuch 1993,
S. 164-173, Bonn, FFB-Reprint Nr. 5, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét
L Gneburg, Lineburg. FFB-Reprint Nr. 5

Merz, J. and K. G. Wolff, 1993, The Shadow Economy: Illicit Work and Household Production: A Microanaly-
sis of West Germany, in: Review of Income and Wealth, Vol. 39, No. 2, p. 177-194, FFB-Reprint No. 4,
Department of Economics and Socia Sciences, University of Lineburg, Liineburg

FFB-Reprint Nr. 4

Trautwein, H.-M. und A. Ronnau, 1993, Self-Regulation of the Medical Profession in Germany: A Survey,
Faure, in: M., Finsinger, J., Siegers, J. und R. van den Bergh (eds.), Regulation of Profession, p.249-305,
ISBN 90-6215-334-8, MAKLU, Antwerpen, FFB-Reprint No. 3, Depart ment of Economics and Social
Sciences, University of Lineburg, Lineburg. FFB-Reprint Nr. 3

Herrmann, H., 1993, Regulation of Attorneys in Germany: Legal Framework and Actual Tendencies of
Deregulation, in: Faure, M., Finsinger, J., Siegers, J. und R. van den Bergh (eds.), Regulation of
Profession, p.225-245, ISBN 90-6215-334-8, MAKLU, Antwerpen, FFB-Reprint No. 2, Depart ment of
Economics and Social Sciences, University of Lineburg, Lineburg. FFB-Reprint Nr. 2

Merz, J., 1991, Microsimulation — A Survey of Principles, Developments and Applications, in: International
Journal of Forecasting 7, p. 77-104, ISBN 0169-2070-91, North-Holland, Amsterdam, FFB-Reprint Nr. 1,
Department of Economics and Social Sciences, University of Lineburg, LUneburg.

FFB-Reprint Nr. 1

5 FFB-Diskussionspapiere, | SSN 0942-2595

Merz, J. und Paic, P., 2005, Start-up success of freelancers— New microeconometric evidence from the German
Socio-Economic Panel. FFB-Diskussionspapier Nr. 56, Fachbereich Wirtschafts- und
Sozialwissenschaften, Universitét L iineburg, Lineburg. FFB-DP Nr. 56

Merz, J. und Paic, P., 2005, Erfolgsfaktoren freiberuflicher Existenzgriindung — Neue mikrookonometrische
Ergebnisse mit Daten des Sozio-6konomischen Panels, FFB - Diskussionspapier Nr. 55, Fachbereich
Wirtschafts- und Sozialwissenschaften, Universitét L ineburg, L ineburg. FFB-DP Nr. 55

Merz, J. und Stolze, H., 2005, Representative Time Use Data and Calibration of the Arrerican Time Use Studies
1965-1999, FFB-Diskussionspapier Nr. 54, Fachbereich Wirtschafts- und Sozial wissenschaften,
Universitét Lineburg, Luneburg. FFB-DP Nr. 54

Paic, P. und Brand, H., 2005, Die Freien Berufe im Sozio-0konomischen Panel - Systematische Berichtigung der
kritischen Wechsel innerhalb der Selbstandigengruppe, FFB-Diskussionspapier Nr. 53, Fachbereich
Wirtschafts- und Sozialwissenschaften, Universitét L ineburg, L ineburg. FFB-DP Nr. 53

Merz, J., und Paic, P., 2005, Zum Einkommen der Freien Berufe — Eine Ordered Probit-Analyse ihrer
Determinanten auf Basis der FFB-Onlineumfrage, FFB-Diskussionspapier Nr. 52, Fachbereich
Wirtschafts- und Sozialwissenschaften, Universitét L ineburg, L ineburg. FFB-DP Nr. 52

Burgert, D., 2005, Schwellenwerte im deutschen K tindigungsschutzrecht — Ein Beschéftigungshindernis fur
kleine Unternehmen?, FFB-Diskussionspapier Nr. 50, Fachbereich Wirtschafts- und
Sozialwissenschaften, Universitét L tneburg, L neburg. FFB-DP Nr. 51

Merz, J., Béhm P. und Burgert D., 2005, Arbeitszeitarrangements und Einkommensverteilung— Ein Treatment
Effects Ansatz der Einkommensschétzung fur Unternehmer, Freiberufler und abhéngig Beschéftigte,
FFB-Diskussionspapier Nr. 50, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét
L ineburg, Luneburg. FFB-DP Nr. 50

Burgert, D., 2005, The Impact of German Job Protection Legislation on Job Creation in Small Establishments—
An Application of the Regression Discontinuity Design, FFB-Diskussionspapier Nr. 49, Fachbereich
Wirtschafts- und Sozialwissenschaften, Universitét L iineburg, Lineburg. FFB-DP Nr. 49

Merz, J. und D. Burgert, 2005, Arbeitszeitarrangements— Neue Ergebnisse aus der nationalen Zeit-
budgeterhebung 2001/02 im Zeitvergleich, FFB-Diskussionspapier Nr. 46, Fachbereich Wirt schafts- und
Sozialwissenschaften, Universitat L tineburg, L Uneburg. FFB-DP Nr. 48

Merz, J., Bohm, P. und D. Burgert, 2005, Timing, Fragmentation of Work and Income Inequality — An Earnings
Treatment Effects Approach, FFB-Diskussionspapier Nr. 47, Fachbereich Wirtschafts- und
Sozialwissenschaften, Universitét L tneburg, L ineburg. FFB-DP Nr. 47



Merz, J. und P. Paic, 2004, Existenzgriindungen von Freiberuflern und Unternehmer — Eine Mikro analyse mit
dem Sozio-6konomischen Panel, FFB-Diskussionspapier Nr. 46, Fachbereich Wirtschafts- und
Soziawissenschaften, Universitét L Uneburg, Lineburg. FFB-DP Nr. 46

Merz, J. und D. Burgert, 2004, Wer arbeitet wann? Arbeitszeitarrangements von Selbsténdigen und éhangig
Beschéftigten — Eine mikrookonometrische Analyse deutscher Zeitbudgetdaten, FFB-Diskussionspapier
Nr. 45, Fachbereich Wirtschafts- und Sozia wissenschaften, Universitét L ineburg, L ineburg
FFB-DP Nr. 45

Hirschel, D. und J. Merz, 2004, Was erklart hohe Arbeitseinkommen der Selbsténdigen — Eine Mikroanalyse mit
Daten des Sozio-6konomischen Panels, FFB-Diskussionspapier Nr. 44, Fachbereich Wirtschafts- und
Soziawissenschaften, Universitét L iineburg, L neburg. FFB-DP Nr. 44

Ackermann, D., Merz, J. und H. Stolze, 2004, Erfolg und Erfolgsfaktoren freiberuflich tatiger Arzte — Ergebnisse
der FFB-Arztebefragung fir Niedersachsen, FFB-Diskussionspapier Nr. 43, Fachbereich Wirtschafts- und
Soziawissenschaften, Universitét L iineburg, L neburg. FFB-DP Nr. 43

Hirschel, D., 2003, Do high incomes reflect individual performance? The determinants of high incomes in
Germany, FFB-Diskussionspapier Nr. 42, Department of Economics and Social Sciences, University of
L Gneburg, Lineburg. FFB-DP Nr. 42

Merz, J., and D. Burgert, 2003, Working Hour Arrangements and Working Hours — A Microeconometric
Analysis Based on German Time Diary Data, FFB-Diskussionspapier Nr. 41, Department of Economics
and Social Sciences, University of Lineburg, Lineburg. FFB-DP Nr. 41

Merz, J. und M. Zwick, 2002, Hohe Einkommen: Eine Verteilungsanalyse fir Freie Berufe, Unternehmer und
abhangig Beschéftigte, Eine Mikroanalyse auf der Basis der Einkommensteuerstatistik, FFB-
Diskussionspapier Nr. 40, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét L{neburg,
Lineburg. FFB-DP Nr. 40

Merz, J., and D. Hirschel, 2003, The distribution and re-distribution of income of self-employed as freelancers
and entrepreneurs in Europe, FFB-Diskussionspapier Nr. 39, Department of Economics and Social
Sciences, University of LUneburg, Lineburg. FFB-DP Nr. 39

Stolze, H. 2002, Datenbankbankgestiitzte Internetprésenzen — Entwicklung und Realisation am Beispiel der
Homepage des Forschungsinstituts Freie Berufe (FFB) der Universitét Lineburg http:/ffb.uni-luene-
burg.de, FFB-Diskussionspapier Nr. 38, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét

L Uneburg, LUneburg. FFB-DP Nr. 38
Merz, J.,, 2002, Zur Kumulation von Haushaltsstichproben, FFB-Diskussionspapier Nr. 37, Fachbereich
Wirtschafts- und Sozialwissenschaften, Universitét L Gineburg, L tneburg. FFB-DP Nr. 37

Merz, J.,, 2002, Reichtum in Deutschland: Hohe Einkommen, ihre Struktur und Verteilung — Eine Mikroanalyse
mit der Einkommensteuerstatistik fur Selbsténdige und abhéngig Beschéftigte, FFB-Diskussionspapier
Nr. 36, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét L iineburg, L ineburg.
FFB-DP Nr. 36

Merz, J. und M. Zwick, 2002, Verteilungswirkungen der Steuerreform 2000/2005 im Vergleich zum ,Karlsruher
Entwurf Auswirkungen auf die Einkommensverteilung bei Selbsténdigen (Freie Berufe, Unternehmer und
abhangig Beschéftigte), FFB-Diskussionspapier Nr. 35, Fachbereich Wirtschafts- und Sozialwissen-
schaften, Universitét LUneburg, L neburg. FFB-DP Nr. 35

Merz, J., Stolze, H. und M. Zwick, 2002, Professions, entrepreneurs, employees and the new German tax (cut)
reform 2000 — A MICSIM microsimulation analysis of distributional impacts, FFB-Diskussionspapier
Nr. 34, Department of Economics and Socia Sciences, University of Lineburg, Ltneburg.
FFB-DP Nr. 34

Forschungsinstitut Freie Berufe, 2002, Freie Berufe im Wandel der Mérkte - 10 Jahre Forschungsinstitut Freie
Berufe (FFB) der Universitét Lineburg, Empfang am 4. November 1999 im Rathaus zu Lineburg, FFB-
Diskussionspapier Nr. 33, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét Lineburg,
L Uneburg. FFB-DP Nr. 33

Merz, J., 2002, Time Use Research and Time Use Data — Actua Topics and New Frontiers, FFB-Discussion
Paper No. 32, Department of Economics and Social Sciences, University of Lneburg, L ineburg.
FFB-DP Nr. 32



Merz, J, 2001, Freie Berufe im Wandel der Arbeitsmérkte, FFB-Diskussionspapier Nr. 31, Fachbereich
Wirtschafts- und Sozialwissenschaften, Universitét L Gineburg, L tneburg. FFB-DP Nr. 31

Merz, J., 2001, Was fehlt in der EVS? Eine Verteilungsanalyse hoher Einkommen mit der verknipften
Einkommensteuerstatistik fir Selbsténdige und abhangig Beschéftigte, FFB-Diskussionspapier Nr. 30,
Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét L iineburg, L tneburg.

FFB-DP Nr. 30

Merz, J., 2001, Informationsfeld Zeitverwendung — Expertise fir die Kommission zur Verbesserung der
informationellen Infrastruktur zwischen Wissenschaft und Statistik, FFB-Diskussionspapier Nr. 29,
Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét L iineburg, L tneburg.

FFB-DP Nr. 29

Schatz, C. und J. Merz, 2000, Die Rentenreform in der Diskussion — Ein Mikrosimulationsmodell fir die
Altersvorsorge in Deutschland (AVID-PTO), FFB-Diskussionspapier Nr. 28, Fachbereich Wirt schafts-
und Sozialwissenschaften, Universitét L tineburg, L iineburg. FFB-DP Nr. 28

Merz, J., 2000, The Distribution of Income of Self-employed, Entrepreneurs and Professions as Revealed from
Micro Income Tax Statistics in Germany, FFB-Discussion Paper No. 27, Department of Economics and
Socia Sciences, University of Lineburg, Lneburg. FFB-DP Nr. 27

Merz, J.,, Loest, O. und A. Simon, 1999, Existenzgrindung — Wie werde ich selbsténdig, wie werde ich
Freiberufler? Ein Leitfaden, FFB-Diskussionspapier Nr. 26, Fachbereich Wirtschafts- und Sozial-
wissenschaften, Universitét LUneburg, L neburg. FFB-DP Nr. 26

Merz, J. und D. Kirsten, 1998, Extended Income Inequality and Poverty Dynamics of Labour Market and Valued
Household Acitivities — A Ten Years Panelanalysis for Professions, Entrepreneurs and Employees in
Germany, FFB-Discussion Paper No. 25, Department of Economics and Social Sciences, University of
L Uneburg, LUneburg. FFB-DP Nr. 25

Merz, J., Quiel, T., und K. Venkatarama, 1998, Wer bezahlt die Steuern? — Eine Untersuchung der
Steuerbelastung und der Einkommenssituation fur Freie und andere Berufe, FFB-Diskussionspapier
Nr. 24, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét L Gineburg, LUneburg.
FFB-DP Nr. 24

Merz, J. und R. Lang, 1997, Preferred vs. Actua Working Hours — A Ten Paneleconometric Analysis for
Professions, Entrepreneurs and Employees in Germany, FFB-Discussion Paper No. 23, Depart ment of
Economics and Socia Sciences, University of Lineburg, Liineburg. FFB-DP Nr. 23

Merz, J., 1997, Privatisierung und Deregulierung und Freie und staatlich gebundene Freie Berufe — Einige
Okonomische Aspekte, FFB-Diskussionspapier Nr. 22, Fachbereich Wirtschafts- und Sozial
wissenschaften, Universitét L iineburg, L Uneburg. FFB-DP Nr. 22

de Kam, C. A., de Haan, J., Giles, C., Manresa, A., Berenguer, E., Calonge, S., Merz, J. and K. Venkatarama,
1996, The Distribution of Effetcive Tax Burdens in Four EU Countries, FFB-Discussion Paper No. 21,
Department of Economics and Social Sciences, University of Lineburg, L ineburg. FFB-DP Nr. 21

Deneke, J. F. V., 1996, Freie Berufe und Mittelstand — Festrede zur Verleihung der Ehrendoktorwiirde, FFB-
Diskussionspapier Nr. 20, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét Lineburg,
L Gneburg. FFB-DP Nr. 20

Merz, J., 1996, Die Freien Berufe — Laudatio zur Verleihung der Ehrendoktorwirde des Fachbereiches
Wirtschafts- und Sozialwissenschaften der Universitét Lineburg an Prof. J. F. Volrad Deneke, FFB-
Diskussionspapier Nr. 19, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét Lineburg,
L Gneburg. FFB-DP Nr. 19

de Kam, C. A., de Haan, J,, Giles, C., Manresa, A., Berenguer, E., Calonge, S. and J. Merz, 1996, Who pays the
taxes?, FFB-Discussion Paper No. 18, Department of Economics and Social Sciences, University of
L Uneburg, LUneburg. FFB-DP Nr. 18

Merz, J., 1996, Schattenwirtschaft und ihre Bedeutung flr den Arbeitsmarkt, FFB-Diskussionspapier Nr. 17,
Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét L Gineburg, L tneburg.

FFB-DP Nr. 17



Merz, J. und D. Kirsten, 1995, Freie Berufe im Mikrozensus Il — Einkommen und Einkommensverteilung an-
hand der ersten Ergebnisse fir die neuen und alten Bundeslander 1991, FFB-Diskussionspapier Nr. 16,
Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét L iineburg, L tneburg.

FFB-DP Nr. 16

Merz, J. und D. Kirsten, 1995, Freie Berufe im Mikrozensus | — Struktur und quantitative Bedeutung anhand der
ersten Ergebnisse fir die neuen und aten Bundeslander 1991, FFB-Diskussionspapier Nr. 15,
Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét L Gineburg, L tneburg.

FFB-DP Nr. 15

Merz, J.,, 1995, MICSIM - Concept, Developments and Applications of a PC-Microsimulation Model for
Research and Teaching, FFB-Discussion Paper No. 14, Department of Economics and Social Sciences,
University of LUneburg, LUneburg. FFB-DP Nr. 14

Ronnau, A., 1995, Freie Berufe in der DDR, der Bundesrepublik Deutschland und im wiedervereinten
Deutschland: Auswertungen von Berufstatigenerhebung und Arbeitsstéttenzdhlung, FFB-Diskus-
sionspapier Nr. 13, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét Lineburg, Lineburg.

FFB-DP Nr. 13

Burkhauser, R. V., Smeeding, T. M. and J. Merz, 1994, Relative Inequality and Poverty in Germany and the
United States Using Alternative Equivalence Scales, FFB-Discussion Paper No. 12, Department of
Economics and Social Sciences, University of Lineburg, Lineburg. FFB-DP Nr. 12

Widmaier, U., Niggemann, H. and J. Merz, 1994, What makes the Difference between Unsuccessful and
Successful Firms in the German Mechanical Engineering Industry? A Microsimulation Approach Using
Data from the NIFA-Panel, FFB-Discussion Paper No.11, Department of Economics and Social
Sciences, University of Lineburg, Lineburg. FFB-DP Nr. 11

Merz, J., 1994, Microdata Adjustment by the Minimum Information Loss Principle, FFB-Discussion Paper
No. 10, Department of Economics and Social Sciences, University of Lineburg, L neburg.

FFB-DP Nr. 10

Merz, J., 1994, Microsimulation — A Survey of Methods and Applications for Analyzing Economic and Social
Policy, FFB-Discussion Paper No. 9, Department of Economics and Social Sciences, University of Line-
burg, LUneburg. FFB-DP Nr. 9

Merz, J., Garner, T., Smeeding, T. M., Faik, J. and D. Johnson, 1994, Two Scales, One Methodology — Expen-
diture Based Equivaence Scales for the United States and Germany, FFB-Discussion Paper No. 8, De-
partment of Economics and Social Sciences, University of LUneburg, L iineburg.

FFB-DP Nr. 8

Krickhahn, T., 1993, Lobbyismus und Mittelstand: Zur Identifikation der Interessenverbéande des Mittelstandsin
der Bundesrepublik Deutschland, FFB-Diskussionspapier Nr. 7, Fachbereich Wirtschafts- und
Sozialwissenschaften, Universitét L Gineburg, L tneburg. FFB-DP Nr. 7

Merz, J., 1993, Market and Non-Market Labor Supply and Recent German Tax Reform Impacts — Behaviora
Response in a Combined Dynamic and Static Microsimulation Model, FFB-Discussion Paper No. 6,
Department of Economics and Social Sciences, University of Lineburg, Lineburg. FFB-DP Nr. 6

Merz, J.,, 1993, Microsimulation as an Instrument to Evaluate Economic and Social Programmes, FFB-
Discussion Paper No.5, Department of Economics and Social Sciences, University of Lineburg,
L Gneburg. FFB-DP Nr.5

Merz, J., 1993, Statistik und Freie Berufe im Rahmen einer empirischen Wirtschafts- und Sozialforschung,
Antrittsvorlesung im Fachbereich Wirtschafts- und Sozialwissenschaften der Universitét Lineburg, FFB-
Diskussionspapier Nr. 4, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét Lineburg,
L Gneburg. FFB-DP Nr. 4

Merz, J. and J. Faik, 1992, Equivalence Scales Based on Revealed Preference Consumption Expenditure
Microdata — The Case of West Germany, FFB-Discussion Paper No. 3, Department of Economics and
Social Sciences, University of Lineburg, LUneburg. FFB-DP Nr. 3

Merz, J., 1992, Time Use Dynamics in Paid Work and Household Activities of Married Women — A Panel
Analysis with Household Information and Regional Labour Demand, FFB-Discussion Paper No. 2,
Department of Economics and Social Sciences, University of Lineburg, Lineburg. FFB-DP Nr. 2



Forschungsinstitut Freie Berufe, 1992, Festliche Einweihung des Forschungsinstituts Freie Berufe am 16.
Dezember 1991 im Rathaus zu Lineburg, FFB-Diskussionspapier Nr. 1, Fachbereich Wirtschafts- und
Soziawissenschaften, Universitét L Gineburg, L lneburg. FFB-DP Nr. 1

6 FFB-Dokumentationen, 1SSN 1615-0376

Merz, J. und P. Paic, 2005, Die FFB-Onlineumfrage Freie Berufe — Beschreibung und Hochrechnung, FFB-
Dokumentation Nr. 12, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitdt Luneburg,
L ineburg. FFB-Dok. Nr. 12

Stolze, H., 2004, Der FFB-Server mit Microsoft Windows Server 2003, FFB-Dokumentation Nr. 11,
Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét L lineburg, L ineburg.
FFB-Dok. Nr. 11

Stolze, H., 2004, Zur Reprasentativitit der FFB-Arzteumfrage — Neue Hochrechnungen fiir
Niedersachsen, Nordrhein und Deutschland, FFB-Dokumentation Nr. 10, Fachbereich Wirtschafts- und
Sozialwissenschaften, Universitét L Gineburg, L tineburg. FFB-Dok. Nr. 10

Merz, J., Stolze, H. und S. Imme, 2001, ADJUST FOR WINDOWS — A Program Package to Adjust Microdata
by the Minimum Information Loss Principle, ProgramManual, FFB-Documentation No. 9, Department
of Economics and Social Sciences, University of Lneburg, Lineburg. FFB-Dok. Nr. 9

Merz, J., Fink, F., Plonnigs, F. und T. Seewald, 1999, Forschungsnetz Zeitverwendung — Research Network on
Time Use (RNTU), FFB-Documentation Nr. 8, Fachbereich Wirtschafts- und Soziawissenschaften,
Universitét L tneburg, Lineburg. FFB-Dok. Nr. 8

Merz, J., 1997, Zeitverwendung in Erwerbstétigkeit und Haushaltsproduktion — Dynamische Mikroanaly sen mit
Paneldaten, DFG-Endbericht, = FFB-Dokumentation  Nr.7, Fachbereich  Wirtschafts- und
Sozialwissenschaften, Universitét L Gineburg, L ineburg. FFB-Dok. Nr. 7

Merz, J. und F. Plénnigs, 1997, DISTRI/MICSIM — A Softwaretool for Microsimulation Models and Analyses
of Distribution, FFB-Documentation No. 6, Department of Economics and Social Sciences, University of
L Uneburg, LUneburg. FFB-Dok. Nr. 6

Merz, J. und R. Lang, 1997, Neue Hochrechnung der Freien Berufe und Selbsténdigen im Sozio-6konomischen
Panel, FFB-Dokumentation Nr.5, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét
L Uneburg, LUneburg. FFB-Dok. Nr. 5

Merz, J. und F. Plonnigs, 1995, Forschungsinstitut Freie Berufe — Datenschutz und Datensicherung, FFB-
Dokumentation Nr. 4, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét LUneburg,
L Gneburg. FFB-Dok. Nr. 4

Merz, J., Hecker, M., Matusall, V. und H. Wiese, 1994, Forschungsinstitut Freie Berufe — EDV-Handbuch, FFB-
Dokumentation Nr. 3, Fachbereich Wirtschafts- und Sozialwissenschaften, Universitét Lineburg, Line-
burg. FFB-Dok. Nr. 3

Merz, J., 1993, Zeitverwendung in Erwerbstétigkeit und Haushaltsproduktion — Dynamische Mikroanalysen mit
Paneldaten, DFG-Zwischenbericht fir die erste Phase (1992-1993), FFB-Dokumentation Nr. 2, Fach-
bereich Wirtschafts- und Sozialwissenschaften, Universitét L tineburg, L Gneburg.

FFB-Dok. Nr. 2

Merz, J. 1993, ADJUST - Ein Programmpaket zur Hochrechnung von Mikrodaten nach dem Prinzip des
minimalen Informationsverlustes, Programm-Handbuch, FFB-Dokumentation Nr. 1, Fachbereich
Wirtschafts- und Sozialwissenschaften, Universitét L Gineburg, L tneburg. FFB-Dok. Nr. 1

Available also in English as:

Merz, J.,, 1994, ADJUST — A Program Package to Adjust Microdata by the Minimum Information Loss
Principle, Program-Manual, FFB-Documentation No. 1le, Department of Economics and Socia Sciences,
University of LUneburg, L Uneburg. FFB-Dok. Nr. 1e

7 Sonstige Arbeitsberichte, | SSN 0175-7275
Matusall, V., Kremers, H. und G. Behling, 1992, Umweltdatenbanken — vom Konzept zum Schema,

Arbeitsbericht Nr. 112, Universitdt Lineburg, LUneburg. Mikrosimulation in der Steuerpolitik,
279 Seiten, Springer Verlag, ISBN 3-7908-0611-0, Berlin. Preis. €6,-



Ronnau, A., 1989, Freie Berufe in Niedersachsen — Numerische und wirtschaftliche Entwicklung; Bedeutung als
Arbeitgeber, Arbeitsbericht Nr.60, Universitdt LUneburg, Luneburg. Mikrosimulation in der
Steuerpolitik, 279 Seiten, Springer Verlag Berlin, ISBN 3-7908-0611-0, Berlin. Preis. €6,-

Sahner, H. 1989, Freie Berufe im Wandel, Arbeitsbericht Nr.59, Universitdt Lineburg, LUneburg.
Mikrosimulation in der Steuerpolitik, 279 Seiten, Springer Verlag, ISBN 3-7908-0611-0, Berlin.

Preis: €6,-
Sahner, H., 1988, Die Interessenverbande in der Bundesrepublik Deutschland — Ein Klassifikationssystem zu

ihrer Erfassung, Arbeitsbericht Nr. 41, Universitdét Lineburg, LUneburg. Mikrosimulation in der
Steuerpolitik, 279 Seiten, Springer Verlag, ISBN 3-7908-0611-0, Berlin. Preis. €6,-



	Seite1



