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Modeling intervention: Barbara Bergmann’s micro-to-macro

simulation projects

Over a period of twelve years, Barbara Bergmann developed several models of
the labor market using microsimulation, eventually integrated in a “Transactions
Model” of the entire US economy, built with Robert Bennett and published in
1986. The paper reconstructs the history of this modelling enterprise in the
context of the debates on the micro-foundations of macroeconomics and the role
of macroeconomic expertise from the 1970s to the late 1980s. It shows how her
focus on the distributional effects of policies was central to the criticism of
macroeconomic modelling and how both her epistemological and political
positions were marginalized in the 1980s.
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Introduction

Given the amount of pain and suffering inflicted by recessions, macro-economics

is the most important field of economic study, and deserves more rigorous

methods. Micro-simulation provides rigor, realism, and an ability to incorporate

complexities revealed by more empirical investigations into the working of

business.

(Bergmann 20053, 10)
In the tumultuous economic landscape of the 1970s, a paradox emerged: as the United
States grappled with “stagflation” and unprecedented economic challenges, sparking
sharp criticisms of economic management, the influence of economists in policymaking
surged to new heights (Berman 2022). This era was marked by profound shifts and
crises, showcasing theoretical battles and policy experiments that shaped the next

decades of economic policies. Economists and their sophisticated models became

indispensable for governmental decision-making.
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Historiography of the period typically depicts these years around a clash
between Keynesianism and variously called thought collectives—neoliberal thinkers,
monetarists, or new classical economists. This narrative, centered on macroeconomic
issues, often frames the debate as one between active and discretionary interventionist
polices on one hand and laissez-faire, reduced intervention, or rule-based policy on the
other. However, a crucial but often overlooked aspect was the confrontation over the
role of economists as experts. This confrontation was marked by an often implicit but
profound debate among differing approaches to modeling intervention. When studying
the history of economics during this era, particularly on such pressing topics as
inflation, labor issues, and poverty, it becomes clear that epistemological and
methodological considerations were deeply intertwined with views on the role of
economists and their models, as well as with underlying political views.

This article offers a case study of the relationship between epistemic and
political values by examining Barbara Bergmann’s contributions to modelling policy
intervention.! Over a period of twelve years, Barbara Bergmann developed a unique
“micro-to-macro” simulation model. Initially working on various labor market models
based on microsimulation, she and her colleague Robert Bennett integrated these into a

comprehensive “Transactions Model” of the entire US economy, which they eventually

1 The relationship between epistemic and political values is a central issue in the history of
economic thought. For a review of the literature contemporaneous to Bergmann’s work in
the 1970s, see Warren Samuels’ (1977) “Economics and Ideology”. Recent case studies
include Cherrier’s (2011) demonstration of the “lucky consistency” of Milton Friedman’s
analytical premises and political values, and Cherrier (2009) on Gunnar Myrdal’s
“scientific way to social democracy”. Additionally, Goutsmedt, Guizzo, and Sergi (2019)
examine the entanglement of Robert Lucas’ methodological preferences with his views on

expertise and economic policy.



published in 1986. Amid the stagflation of the 1970s, Bergman sought to exploit the
advantages of microsimulation to build a model dealing with macroeconomic issues.

Simulation generally involves using computer programs to “mimic” or
“reproduce” a (social) system, producing sets of “simulated” data through automatic
runs (Fontana 2006b). Micro-simulation refers to the disaggregated level of the model
and data produced. In the United States, microsimulation started to be used in the late
1960s in the context of Johnson’s series of policies known as the “war on poverty”. By
the 1970s, it had become a central tool for evaluating the consequences of various
welfare and social policies (Kraemer et al. 1987). However, Bergmann’s specific
approach was to construct a macroeconomic model built on microsimulation: it starts
with heterogenous agents making decisions—such as how much to work, consume or
invest—based on various behavioral rules in reaction to specific policy interventions; by
aggregating iteratively the results of individual actions, the model simulates the effects
of this intervention on macroeconomic variables, such as inflation, unemployment and
GDP.

Bergmann’s trajectory provides a fresh perspective on the 1970s debates among
economists regarding the integration of micro and macroeconomics. While the history
of economics has often centered on the so-called “Rational Expectations Revolution”
and the criticisms of Keynesian macro-econometric models, Bergmann’s trajectory as a
microeconomist who specialized in microsimulations offers a unique detour to the
debates on the micro-foundations of macroeconomics. Bergman aimed to leverage the
granularity of microsimulation models—a fine-grained depiction of the aggregation of
individual behaviors—to address macroeconomic issues such as inflation and
unemployment. Her innovative approach thus sheds light on the complexities and shifts

within economic analysis, expertise, and policy interventions during the 1970s—and
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especially the contentious debates around distributional effects of macroeconomic
policies.

Bergmann’s approach was driven by epistemological motivations. She praised
the realism provided by the micro-to-macro model, which meticulously describes the
behaviors of agents and the outcomes of their interactions through the iterative
aggregation of individual actions. Starting at the micro level allows a detailed
representation of policy interventions, which often depend on highly specific
mechanisms that are difficult to capture at the macro level.z Furthermore, for
Bergmann, the microsimulation approach avoids relying on the simplistic notion of a
“representative agent,” thereby addressing the diverse impacts of intervention on
various economic groups. This last element connects her epistemology to her political
motivations: she focused on distributional effects as a primary measure to evaluate the
direction of policies and their implications for social justice. In her view, the true
measure of economic expertise lies in its ability to analyze these effects.

The first section describes the microsimulation approach and Bergmann’s own
models of the labor market in the context of the “war on poverty”. Her work aimed to
develop a disaggregated view of unemployment and brings tools for new interventionist
policies in a context of rising unemployment. The second section shows how Bergmann
modeled policies using the “Transactions Model” of the U.S. economy, first applied to

the Humphrey-Hawkins Full Employment Act. The modeling of intervention itself is the

2 For instance, she studied with Bennett the incentives for households to utilize public
employment services and how this could reduce unemployment, contingent upon the wage
levels offered by these services (Bergmann and Bennett 1977). From this perspective,
analyzing micro-level decisions was essential to comprehend the macro-level impacts of

such policies.



point of departure, contrasting with modeling intervention as an external shock. In the
next section, Bergmann’s microsimulation project is contextualized within the debates
on the micro-foundations of macroeconomics. Finally, her contribution is discussed in
relation to policy interventions. Bergmann’s micro-to-macro model was neither used by
policymakers, nor recognized in academic circles. We describe in conclusion the main
explanations of this “failure to influence” which are at once institutional,

methodological, and political.

Microsimulation and the “war on poverty”

Microsimulation involves modeling the behavior of various types of agents—
households, individuals, firms, public institutions. Each agent is represented as an
independent entity with its own characteristics, preferences, and decision rules.
Microsimulation models aim to capture the heterogeneity among types of agents and
how their decisions and interactions shape the overall outcomes of the system. The
modeling usually starts by a representative sample of the population (e.g., groups of
households with various levels of income) and the working of the model “consists in
observing the state of the sample under different scenarios” (Fontana 2006b, 102).
Crucially these types of models are not a set of simultaneous equations but rather an
iterative recursive process based on the use of algorithms (Morgan 2012, 318).
Microsimulation produces information on individuals that can be aggregated to some
levels (groups, sectors, nations) in a bottom-up fashion. Historically, this technique has

been used to study the cost and distributional impact of public policies.
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In the United States, microsimulation started to be used in the late 1960s. At the
time, welfare issues came to the forefront of Cold War politics.® In January 1964,
Lyndon Johnson initiated the “war on poverty”, advocating for increased state
involvement, notably in education and healthcare. This set of policies created incentives
and allocated funds that prompted social scientists to develop models, produce
evidence, and policy evaluation schemes, as well as to collect new data (e.g., O’Connor
2020). The Office of Economic Opportunity (OEO), the “weak agency” (Pedriana and
Stryker 2004) established in 1964 to plan the “war”, had a pivotal role in promoting
such research. While the first years of the agency were devoted to programs
implementation, Nixon transformed the institution into a research agency, appointing
Donald Rumsfeld as director in April 1969. Rumsfeld made the OEO an agency for
research and experimentation, crucially moving away from its function of administrator
of social programs (Gwyn 1976, 179). Many research centers and institutions received
funding from the OEO to produce research, notably on microsimulations (Kraemer et al.
1987, chap. 2). The University of Maryland was such a place.

Barbara Bergmann arrived in Maryland in the mid-1960s. Born during the great
Depression and originally from the Bronx, New York, Bergmann graduated in a time
where discrimination against Jews and women was rampant: she had a lot of difficulties

finding a job.* After graduating from Cornell University in Mathematics, Bergmann

% Historians documented the application of methods originated in the analysis of warfare
towards applications to welfare issues (Light, 2005; Jardini, 1996; Forget, 2010;
Chassonnery-Zaigouche & Larrouy, 2017).

4+ “] had graduated in the midst of the first post-World War 1l recession, and jobs were scarce. ...
In those days, there was discrimination against Jews, and the want ads were segregated by
sex under “Help Wanted, Male” and “Help Wanted, Female”. All of the latter were for

maids, department store salesladies, and clerical workers. | looked for a job for months in
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began working at the New York office of the Bureau of Labor Statistics in the late
1940s: she entered at the “lowest professional rung” and became Head of her unit
within two years (Olson 2007, 477). There, she was advised by a “research economist”
to apply for Graduate School she never thought of doing. Bergmann was admitted to
Harvard a year later.

Bergmann became a teaching assistant for statistician and sociologist Fred
Mosteller and economists Wassily Leontief and Franco Modigliani. Although she
recalls being introduced to Keynesianism by Alvin Hansen (Olson 2007, 478), her
strongest avowed legacies were to Guy Orcutt’s empirical work (Bergmann 2005z, 10).
After receiving her PhD in 1959, she became a senior research associate for the Harvard
Economic Research Project, then left for a position at the Council of Economic Advisor
as a senior staff economist (1961-1962). After traveling to Peru and Bolivia as part of a
Brookings Institution team studying highway investments the following years, she
settled as an Associate Professor at the University of Maryland in 1965. Itis in
Maryland that she resumed her own work using simulation. Her personal passion and
skills for computers and programming and her Harvard training in input-output
modeling and microsimulation would be applied to the subject that will occupy her in
the 1970s: how to fix the labor market?

In the 1960s, simulation was, in fact, an umbrella term for many practices.
Historians usually locate early uses of simulations in a variety of practices associated
with game theory, analog computer building and early artificial intelligence

developments (Morgan 2004) whose origins are found in engineering and physics

the male category, never getting a nibble. ... (People ask me whether I myself have ever
been discriminated against. My answer is, “Of course, from beginning to end.”).”

(Bergmann 2005a, 9)
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practices from the mid-20th Century (Fontana 2006a). The democratization of
mainframes, and later, the rise of personal computers from the 1980s radically changed
the scale and usage of simulation. The use of microsimulation in public administrations,
started in the late 1960s, rose to prominence in the 1970s, and became routine in the
1980s (Kraemer et al. 1987, chap. 2).

Bergmann’s (1973; 1975) first project using microsimulation was funded by a
grant from the Office of Economic Opportunity, and was technically supported by the
Computer Science Centre of the University of Maryland, which offered an
“extraordinarily free access to a mainframe computer” (Bergmann 2005a, 10). At the
same time, she started two courses, first of their kinds in a US economics department:
one on poverty and discrimination and one on computer simulation (Olson 2007, 478).
Two papers resulted from this early project on the microsimulation of the labor market:
one paper, published in Econometrica, focused on poverty incidence of rising
unemployment (Bergmann 1973); the other “Econometrics and the labor market
analysis” was presented at the annual American Economic Association meeting and
modeled the “job search” in the labor market (Bergmann 1975).

In the first paper, Bergmann simulated the movements in and out of
unemployment to study the impact of unemployment and income on poverty. She
targeted previous works done in the context of the “war on poverty” (Aaron 1967;
Gallaway 1965; Mooney and Metcalf 1965). While there seems to be little doubt that
unemployment increases poverty incidence and growth of income reduces it,
“regression [analysis] has contributed little more than a verification of this expectation”
but “fails to deal with certain complexities of the process,” in particular the timing of

the impact (1973, 956).
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The model simulated a labor market with 1000 workers representing the
“working poor” (956). The time unit is a week. Each week, a certain number of
randomly selected unemployed individuals would find employment, while an equal
number would become unemployed (thus maintaining a constant unemployment rate).
These weekly transitions in and out of employment (i.e. the “turnover”) resulted in
varying weekly incomes for each individual. Successive rounds of simulation over a
year allows to calculate the annual income of each individual and identify individuals
below the designated “poverty threshold”.® It was then possible to test “different values
assigned to the weekly wage, the number unemployed, and the number of job slots
turning over” (957). The main outcome demonstrated that poverty incidence was
responsive to changes in turnover rates for given wage and unemployment rate.
Moreover, the relationship between poverty and turnover was “by no means a simple
linear or logarithmic [relation]. It is not even monotonic” (958)—concretely, a low or a
high rate of turnover reduced poverty.

Bergmann’s main claim with these early simulations was methodological:
“through the very process of mimicking in the computer the micro-processes of the
phenomenon one is studying”, the method has the capacity “to automatically depicts the
nonlinearities and interactions of variables implicit in the economist’s view of how the
process under study works” (ibid.). Crucial here was the trade-off between adding
variables to the model for increased realism, and the handling of the model.® Bergmann

also insisted on the plasticity of her model. Important elements such as the stratification

5 She used the poverty threshold for 1967 ($3410 for a 4-person family) for non-farm laborers
(regarding the calculation of this poverty threshold, see O’Connor 2001, 183-85).
® On the importance of this practical aspects of modelling in the history of economics, i.e. the

tractability of models, see Cherrier (2023).
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of the labor market by race, sex and occupation, or the possibility to model more than
one worker in a family (ruled out in the model here), could be incorporated. Indeed, it
meant producing additional scenarios “of how the element in question affects the
process one is studying and translating that scenario into a modification of the computer
program of the simulation” (962).

Bergmann’s approach to microsimulation differed from other existing
approaches, as she sought a “middle ground” between what she considered to be
inadequate “regression-runners” and complex “large-model micro-simulators” that
“take years to build” and “tend to be unavailable to economists not involved in their
building” (955). In particular, she made explicit reference to the work of Orcutt’s team
at the Urban Institute and the team of Harvard urban economists at the NBER.” By
contrast, Bergmann’s simulation projects were not a team effort, resulting in models of
a smaller scale.® Indeed, her first project was “a combination of a very simple do-it-
yourself simulation model”, used “to prepare the data before regression” and “explor|e]
the nonlinearities and variable interaction of the phenomena under study” (1973, 955).
The “stripped-down simulation” itself is a 20-line program written in FORTRAN.

However, Bergmann soon became involved in the development of a larger
model known as the “Transactions Model”, even though it remained manageable by a

few individuals. While her early microsimulation projects, funded by the “war on

" One can only speculate on why she did not work again with Orcutt on the Urban Institute
model, operated from the next-door Brookings Institution, as they collaborated when she
was a graduate student and will collaborate in the 1980s.

& For example, the NBER Urban Simulation model was a large-scale model describing a city
(based on studies of Detroit, Illinois) in terms of employment, population, housing,
housing prices, and transit and road networks and produce simulated data on the location

and investment decisions (Ingram, Kain, and Ginn 1972).
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poverty” institutions, addressed debates in microeconomics, her aim was to develop a
micro-to-macro approach capable of addressing macroeconomic phenomena. The
objective was to tackle these issues within a realistic economic system, employing
mainly a bottom-up approach. Additionally, the emphasis on increased model realism

aimed to make it practical for simulating and analyzing policy interventions.

“Decision-Making and Its consequences”

Published under the auspices of the NBER, Bergmann developed a first micro-to-macro
model simulating a “representative economy” of the US economy in 1974 (Bergmann
1974a). Over a period of more than twelve years, she developed several parts of this
initial model which would eventually be integrated in the “Transactions Model”
(Bergmann and Bennett 1977; Bennett and Bergmann 1984; 1986; Bergmann 1980).
The latter was built in collaboration with economist Robert Bennett, a colleague at the
University of Maryland and, during the last stage of the project, with programmer
William T. Sutton.® The project was supported by a National Science Foundation

grant.® Bergmann and Bennett do not explain the term “transactions,” but it may be a

9 We were unable to find any biographical and bibliographical information on Robert Bennett,
except his affiliation.

10 Bergmann was Principal Investigator for the NSF Grant APR77-14693 entitled “Simulation
of Varying Configurations of Policies Relating and Prices”. She received $324,200.00 for
the period 1977-1981. Interestingly, the grant was managed by the Engineering directorate
(the “Civil, Mechanical and Manufacturing Innovation” division) of the NSF, not by the
“social, behavioral and economic sciences” directorate which usually funds economics
projects. This element calls for further research on the relationship between Bergman’s
economics and engineering techniques as suggested by one reviewer. In comparison with
Lucas’ use of “information engineering”, Bergman seems to rely on a type of “control
engineering” less focused on informational issues—to use Boumans’ (2020) terminology.

On the history of the engineering-economics nexus, see Duarte and Giraud (2020).
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reference to John Common who defines transaction as the “ultimate units of economic
activity” (Commons 1931, 648).11

The Transactions Model represents the U.S. economy “by a much smaller-scaled
simulated economy, in which the actors are 800 worker-consumer-asset holders, 12
firms, each of which produces the product of a particular industrial sector, the federal
government, a consolidated state/local government, and the monetary authority”
(Bergmann and Bennett 1977, 267). The functioning of the simulation is similar to any
microsimulation: it keeps “tracks” of the situation, history, “actions”, and interactions of
the agents; the macroeconomic magnitudes are generated endogenously by the model,
e.g. “the simulated GNP accounts and flow of funds accounts are based on the summed
transactions between individual actors, in which money is exchanged against goods,
services or claims” (ibid.). By contrast with Bergmann’s previous microsimulations, the
supply side of the economy is fully represented: “firms make production and pricing
decisions endogenously, and try to hire enough workers to realize their production plans
at wages they set endogenously” (ibid.).

In the early version of the model, Bergmann (1974a, 488) listed the potential
uses of the model. The “most obvious use” would be as a “forecasting tool”, even if she
prudently mentioned that one needed to see “whether, when the monetary side is further
flesh out, the model will do as well as the Wharton School model, the FRB-MIT model,
the DRI model, or any of their competitors.” The inherent tension between Bergmann’s

theoretical objective to rival large-scale macroeconometric models and the usual

11 “An institution is defined as collective action in control, liberation and expansion of
individual action. Its forms are unorganized custom and organized going concerns. The
individual action is participation in bargaining, managing and rationing transactions,

which are the ultimate units of economic activity” (Commons 1931, 648).
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objectives and applications of microsimulations for welfare policy analysis becomes
apparent even in her initial model of the entire US economy. She mentioned its
“valuable use” as a “tool of policy analysis™ (ibid.), giving two examples: taxation
changes as well as price controls—a timely issue regarding the rising inflation of the
period and Nixon’s government contemporary price controls policy. Finally,
microsimulation can also “be modestly useful in mediating some of the doctrinal
disagreements so prominent in current discussions of macro-economic issues” (488-
489).

After the mid-1970s, microsimulation became increasingly defined in relation to
policy analysis due to the fact such techniques were largely used by federal and state
agencies (Haveman and Hollenbeck 1980; Kraemer et al. 1987, chap. 2). Some authors
have proposed a definition of microsimulation specifically based on motivation by
policy interest (e.g., Martini and Trivellato 1997). Bergmann and Bennett’s works
exemplified a specific perspective that directly questions whether the same evaluation
tools used for welfare and social policies—microsimulation models—were transferable
to macroeconomic (monetary and fiscal) policy. The case of unemployment stands at
the crossroads of these two applications.

The first use of the (yet unfinished) Transactions Model was an evaluation of the
Humphrey-Hawkins bill (Bergmann and Bennett 1977), which had become a focal point
of political debates regarding the fight against unemployment.*? At the time of
Bergmann and Bennett’s writing, the bill was still being discussed in Congress. The

legislation aimed to establish a specific numerical target for unemployment, with the

12 See Andelic (2019) and Goutsmedt (2022) for detailed history of the political and economic
debates around this piece of legislation, from the first drafts in 1974 to its enactment by
Carter in October 1978.
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government pledging not to exceed that level (Goutsmedt 2022). Additionally, the bill
proposed the creation of public jobs for individuals with limited prospects in the private
sector. It was this aspect of the proposed legislation that Bergmann and Bennett sought
to examine and test.

They used the micro-simulated macroeconomic model of the US economy to
“rerun the history of the 1973-1975 period”, a timeframe that included the recession of
1974. They modelled two possible implementations of the bill: a “low option” where
individuals could enter the Public Service Employment program after ten weeks of
unemployment, with a wage set at 75% of corresponding private sector wages; and a
“high option” where entry could occur after six weeks with a wage set at 75% of
corresponding private sector wages but allowed for a higher maximum wage (Bergmann
and Bennet 1977, 268). Assumptions were made regarding the likelihood of different
groups of individuals joining the program and accepting a public job. Then, both
options were tested using a simulated automatic mechanism of job creation in the event
of worsening employment conditions (266). The results of the simulation were

straightforward:

Neither of the [Public Service Employment] programs simulated was capable of
preventing a rise in unemployment rates although the high option program
succeeded in arresting the rise in unemployment rates by the end of 1974. Both
programs significantly moderated the force of the recession on the labor market at

a moderate net cost to the Federal government. (268)
The net cost of government action fell because of “extra tax revenues” in the second
half of the period (270). Unlike unemployment insurance, which had similar fiscal
implications, the Public Service Employment programs also provided the additional

benefit of providing tangible services through the employment of individuals in the

public sector. The authors emphasized that Public Service Employment should be used
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as a complement to “conventional” policy instruments (i.e. macroeconomic policies),
rather than as a substitute. Importantly, the simulation did not yield inflationary
outcomes. As acknowledged by the authors, the accuracy of these results depended on
the specific decision-making rules employed. And they argued that altering these rules
could serve to test the model’s robustness (ibid.).

In this paper, microsimulation was framed as “an instrument”, “a vehicle” to
simulate the effects of policy (266). It provided a way to do experiments with real and
potential policies and advocate customization according to various theoretical insights.*3
The policy intervention was the starting point. The focus was not solely on assessing the
overall effectiveness of a particular policy, but rather on examining how it impacts
specific groups of individuals and whether the targeted population was effectively
reached through the program. Hence the insistence on the disaggregated level: for
Bergmann, policymakers should be interested in understanding the distributional effects
of policies rather than focusing only on aggregate outcomes.

Bergmann and Bennett later presented their model in two important conferences
on microsimulation in Stokholm in 1977 and in Washington D.C. in 1978 (Bergmann,

Eliasson, and Orcutt 1980; Haveman and Hollenbeck 1980).* Both proceedings were

an exposition of “state-of-the-art” microsimulation models (7 models in 1977, 13 in

13 For a similar vision of experiments, see Rivlin (1974).

4 The 1977 conference held in Stockholm was arranged jointly by The Industrial Institute for
Economic and Social Research (1Ul) and IBM Sweden. The second conference was held
in Washington D.C. and sponsored by the Institute for Research on Poverty at the
University of Wisconsin (created with an OEO grant), the NSF and Mathematica Policy
Research. Mathematica Policy Research was a company created in 1968 to conduct the
New Jersey Negative Income Tax Experiment and specialized notably in the development

of microsimulation models (Kraemer et al. 1987, chap. 2).
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1978), most of them built for specific institutions in the U.S., Sweden, West Germany,
but also specific regions and cities. Applications’ range was wide: food stamp policies,
public transfers, negative income tax, welfare reforms of the labor market (e.g. the U.S.
“Program for Better Jobs and Income”), energy policies, health care reforms, fiscal
policy, corporate and personal tax integration proposal, regional impact of tax-transfer
policies, housing programs, military exports policies, etc. The debates focused on
comparative advantages of the models presented, and discussions on the relationship to
(and the quality of) data. The main orientation of both conferences was the use of
microsimulation for “rational decision making”, specifically because the methodology
provided analysis of distributional effects across specific micro-units, “not just an
aggregate or a mean”, and allow for the modeling of actors’ response to policy

(Haveman and Hollenbeck 1980, xxii).

Bergmann and the microfoundations of macroeconomics

Bergmann and Bennett published the full version of the Transactions Model in a
monograph in 1986 (Bennett and Bergmann 1986), twelve years after Bergmann’s
(1974a) first publication about the model. The Transactions Model ambitions was to
compete with macro-economic models, not just to test sectoral welfare policies.
Bergmann’s macroeconomics envy reflected a “dissenting position” regarding the state
of macroeconomics in the 1970s and the 1980s (Paulin 1998).

In the early 1970s, “new classical” macroeconomists Lucas and Sargent
famously stressed the need for macroeconomics to rely more on microeconomic theory
(Duarte and Lima 2012; De Vroey 2016): it was necessary to reintegrate “aggregative

problems such as inflation and the business cycle within the general framework of
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‘microeconomic’ theory” (Lucas 1987, 107).15 The underlying consideration was that
“only when macroeconomic aggregates are explicable as consequences of well-
formulated optimization problems for individuals [...] will macroeconomic reasoning
be secure” (Hoover 1988, 87).

This criticism of macroeconomic theory extended to macroeconometric models
used for forecasting and policy analysis: these models would be unreliable for policy
analysis because they failed to consider the reaction of agents to changes in policy.® If
the new classical arguments gained traction in macroeconomics in the 1970s and
beyond, the issue of the microfoundations of macroeconomics had already become
prominent from the late 1960s, and other approaches to microfoundations had been
proposed (Hoover 2012).Y7

New classical economists such as Lucas and Sargent introduced a research
program grounded in two key principles: (i) the solving of optimization problems
consistent with standard microeconomic theory, and (ii) rational expectations which
assume that agents know the “model” of the economy and form expectations that are, on

average, accurate. However, models that adhered to these principles while also

15 These economists’ approach was quickly labelled “new classical” in the 1970s in reference to
John Hicks (1937) “Mr. Keynes and the ‘classics’”, because it relied on a market-clearing
assumption (Hoover 1988, chap. 1).

16 That is the argument of the “Lucas critique” (Lucas 1976; see also Goutsmedt, Guizzo, and
Sergi 2019). Outside of the criticism of macroeconometric models, new classical
economists also developed different contributions concluding on the ineffectiveness of
monetary or fiscal policies with respect to the real economy (De Vroey 2016, chap. 9).

17 The issue of the consistency between macroeconomic relationships and microeconomic
behavior was as old as the conceptual separation between microeconomics and
macroeconomics (Duarte and Lima 2012, 4-5). The term “microfoundations” was coined

in the 1950s and predates by far the contributions of Lucas and Sargent.
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incorporating multiple agents were not computationally tractable. New classical
economists therefore resorted to the artifact of the representative-agent: their models
were populated by one (representative) household and one firm, each optimizing
respectively their utility and profits under constraints.

The new classical research program sparked intense debates in this period and
was met with considerable resistance (Backhouse and Boianovsky 2012; Goutsmedt et
al. 2019). Despite this, it was notably successful in bringing attention to the issue of the
microfoundations of macroeconomics in subsequent years. Bergmann also endorsed the
quest for anchoring macroeconomics “in descriptions of micro-economic behavior,” “a
principle well understood and universally agreed to, although often only loosely
honored in practice” (Bergmann 1974a, 475). But her micro-to-macro approach was in
stark contrast to the new classical micro-foundational program. Bergmann targeted new
classical economists for “pass[ing] from micro to macro informally” (Bergmann 2005b,
64).

Bergmann’s main contention concerned what she described as the unrealistic
micro-foundations of the labor market that she found in Lucas and Rapping (1969),
which implied that workers could forgo work today in hope of better real wages later.
This vision of the labor market, in which individuals make decisions based on the
disutility of labor, was in sharp contrast to both Keynesian and institutionalist views of

the labor market. This application of price theory to labor was embedded in a larger

movement that redefined labor economics in the 1960s and 1970s.18

18 See for example Bergmann’s criticism of the theory of labor discrimination (Bergmann
1989).
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Bergmann criticized the “expectation-garbage” of the “rational expectation
school” (Bergmann, 1987, 195). Her microsimulation models did not use rational
expectations. In the Transactions Model, forward-looking expectations enter the
decision of actors only when “considerable damage is possible if the future is very
different from the present” (Bennett and Bergmann 1986, 10). Bennett and Bergmann
disagree with the underlying hypothesis of rational expectations but did not ignore the
problem of expectations altogether. According to Bergmann, economists using rational
expectations as a concept did not put any effort into understanding how expectation are
formed and how they evolve, simply assuming that on average, rational agents would
not repeatedly make erroneous forecasts.

By contrast, Bergmann conducted an experiment on the formation and evolution
of expectations (Bergmann 1988). A computer-based experiment, students in economics
were showed different types of time series charts and asked to predict trends of various
economic variables. The students’ predictions were systematically upward biased and
were not corrected across time. By assuming away behaviors, modelling based on the
rational expectations did not produce useful results on actual expectations mechanisms.
Bergmann’s judgement on the status of rational expectations was clearly against the tide
and would contribute to the marginalization of her perspective, even from the
alternatives to the new classical program.

In the 1970s and early 1980s, the “aggregation program” (Hoover 2012)
appeared as a significant competitor to new classical economics in the realm of
microfoundations research. Unlike new classical economics, which primarily relied on
logical implications from microeconomic theory, the aggregation program fostered a
dialogue between microeconomics and macroeconomics that was “not merely

theoretical (...) but empirical” (44). This research program was rooted at the Wharton
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School of the University of Pennsylvania under the auspices of Lawrence Klein. Klein’s
ideal process was to start with existing data and some macroeconomic equations and
then “constantly work to disaggregate it and to elaborate it in the direction of a
complete” model (41).

Bergmann’s approach, while closer to the “aggregation program” than to the
“new classical” one, was nevertheless different. To put it simply, Klein’s approach was
top-down, while Bergmann’s favored a bottom-up process. What came first for
Bergmann was the multiplicity of agents: the Transactions Model simulated the
succession of decisions by different households and firms, depending on some rules of
thumb (Bergmann et al. 1980, 23-24). These decisions lead to interactions and thus to
transactions between the different agents. The aggregation of all these transactions then
determines the macroeconomic variables.®

Bergmann’s position in the microfoundations debate can be first explained by
her epistemological motivations: she saw micro-simulated macroeconomic models as
more realistic. When remembering the 1980s, Bergmann recalled “equations with
macro variables [were] constructed on the basis of loose verbal analogies to supposedly
valid microeconomic equations” (Bergmann, 2005¢, 10). She criticized the practices

where “[h]ighly mathematical accounts of the derivation of individuals’ behavior are

19 The bottom-up approach of Bennett and Bergmann starts from microeconomic behaviors and
tests different parameters to see which set of parameters allows to aggregate
microeconomic behaviors in a way that produce macroeconomic aggregates fitting the
‘real world’ macroeconomic data. Nonetheless, it is worth noting that Bennett and
Bergmann sometimes resigned themselves to using standard estimation techniques “for
dealing with parameter estimation in conventional macroeconomic models—fitting macro
equations and translating the result onto the microeconomic level” (Bennett and Bergmann
1986, 4; see also Bergmann 1974a, 486).
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not infrequently followed by vague verbal descriptions of what goes on when
individuals come together and interact” (ibid.). This disconnect between individual
behaviors and their aggregation was her main contention (Bergmann 1990).

In addition to her criticism of the unrealistic modeling of individuals’ behaviors,
Bergmann also voiced concerns regarding the representation of firms in
macroeconomics. The critique stemmed partly from the limited availability of
disaggregated data on firms, in comparison to households’ data (an observation shared
by labor economists, see Stafford 1986). Moreover, economists had “very little
knowledge of how [firms] make their decisions and conduct their business” (Bennett
and Bergmann 1984, 94). This, they argued, was the consequence of economists
“theorizing (...) in the offices and seminar rooms” and running regressions “on data
collected for other purposes” rather than deriving firms’ behavior “from first-hand
contact with business people” (ibid.).°

Finally, Bergmann believed that microsimulation models offered another
additional advantage over standard macroeconometric models: they facilitated a more
“realistic representation” of the various policy instruments that “frequently work on the
micro level” (Bennett and Bergmann 1984, 92-94). This aspect aligned with
Bergmann’s ambition with the Transactions Model: to propose a new approach to

building macroeconomic models and transform the way macroeconomists approached

20 Later on, she made a similar point by referring to Hall and Hitch’s (1939) survey of firms’
practices regarding price-setting (Bergmann 2005b, 63). The results of the initial study
called into question the theoretical ideas that firms set their prices at their marginal cost, in
a similar fashion as Lester’s famous study (1946) that triggered the so called marginalist
controversy (Hausman and Mongin 1997). Bergmann’s stance testified to the persistence

of this controversy in economics.
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policy analysis. This last point reflected the political motivations of the criticism of

macroeconometric models.

An alternative to macroeconometric models for new policy

Bergmann’s ambition was to compete with large-scale macroeconometric models to
foster the adoption of new policy, targeting the reduction of inequalities. A political
element, in addition to epistemological motivations, explains Bergmann’s modelling
choices and her dissenting position.21 A “old Keynesian” and a “welfare liberal
feminist” (Paulin 1998), Bergmann favored strong intervention in the economy, at a
micro and macro level. Her political values aligned perfectly with her scientific
perspective, much like Friedman or Myrdal’s respective positions (Cherrier 2011,
Cherrier 2009).

As soon as 1974, as mentioned already, Bergmann claimed the Transactions
model should soon do “as well as the Wharton School model [headed by Klein], the
FRB-MIT model, the DRI model” (Bergmann 1974a, 488). These large-scale
forecasting models had gained traction in various institutions since the late 1960s and

early 1970s.22 The FRB-MIT model had become widely utilized within the Federal

21 The phrase “political element” is a reference to Gunnar Myrdal’s book The Political Element
in the Development of Economic Theory on the role of values in scientific methods.
Bergmann was influenced by Myrdal’s (1944) An American Dilemma, read when she was
a graduate student at Harvard in the mid-1950s (Bergmann 2005a). In this book, Myrdal
presented his last version of the solution to the value problem in science: epistemic, moral
and political values are unescapable in scientific works, but needs to be explicit. He insists
his updated thought are contained in the appendices of An American Dilemma in the
preface to the new English edition (Myrdal 1953, vii).

22 For a general history of large-scale macroeconometric models, see Bodkin, Klein, and
Marwah (1991).


https://www.zotero.org/google-docs/?5U5NgU
https://www.zotero.org/google-docs/?Lk90mq
https://www.zotero.org/google-docs/?Lk90mq

Reserve for forecasting the future behavior of macroeconomic variables and assessing
the impact of different policies (Acosta and Cherrier 2021; Backhouse and Cherrier
2019; Rancan 2019). These macroeconometric models gradually spread to public
administrations during the 1970s (Kraemer et al. 1987, chap. 3; Berman 2022, chap. 3).
They also entered the market of business forecasts, with models like the DRI one
experiencing a surge in sales for their forecasting services (Duarte and Sergi 2023).

As large-scale macroeconometric modeling gained wider usage, they also faced
mounting criticism. The oil shock of 1973 following the Yom Kippur war and the
resulting increase in inflation exposed their difficulty to correctly forecast the rise of
prices (Lucas and Sargent 1978). New classical economists were particularly vocal in
their critique, highlighting the arbitrary adjustments made to the models’ forecasts to
align them with actual data (Lucas 1976, 23).

Bergmann followed a similar line of criticisms some years later: she considered
that current macroeconometric models were performing “little better” than the Klein-
Golberger model of 1955 (Klein and Goldberger 1955; Bennett and Bergmann 1984,
92; see also 1986, 1). Yet, the research program around large-scale macroeconometric
models remained dynamic in the 1970s, even if their popularity collapsed in academia
(Goutsmedt 2017). In his presidential lecture for the American Economic Association in
1977, Klein advocated for the development of a “Keynes-Leontief” modeling approach,
which would place greater emphasis on capturing the supply-side dynamics of the
economy (Klein 1978). Klein defended the expansion of large-scale models through the
incorporation of “satellite” models, such as a model of commodities markets, to better
understand notably the behavior of oil prices. This proposed extension aimed to enhance

the overall capability of the models to provide a more comprehensive analysis of the
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economy, considering various interrelated factors that influence macroeconomic
outcomes.

Bergmann’s reservations about the aforementioned perspective may stem from
her focus on different issues. She kept underlining the limitations of large-scale
macroeconometric models in carefully assessing the distributional effects of various
policies, an area in which microsimulation excelled (Bennett and Bergmann 1986, 2). 23
She argued that the regressions used to estimate macroeconometric models equations
tended to overlook “non-linearities and boundary conditions” (Bennett and Bergmann
1984, 92), which are precisely where potential distributional effects and the
understanding of how different social groups would be impacted by a policy
intervention reside.

The approach taken by Bergmann and Bennett (1977) in assessing the potential
effects of the Humphrey-Hawkins bill provides a notable example of Bergmann’s
perspective: while perspicacious on distributional effects, was not in tune with growing
concerns over inflation.24 During the bill’s negotiations, economists expressed concerns

that implementing a binding numerical target for unemployment could lead to

23 Bergmann made this point again in her later criticisms of macroeconomics, underlying the
inability of macroeconomic equations to “capture distributional effects” (Bergmann
2005b, 61). She targeted explicitly the lack of analysis on the effects of tax cuts, which are
generally concentrated on the wealthy. Her point echoes the criticisms raised in the 1960s
against Kennedy’s tax cuts and the macroeconomic Keynesian approach of Kennedy’s
Council of Economic Advisers (CEA) that left out the distributional effects (Goutsmedt
2022). Bergmann was a senior economist working at the CEA during Kennedy’s
administration.

24+ More generally, the impact of inflation was not central in the Transactions Model, by contrast
with policy discussions at the time (Goutsmedt et al. 2019b). For instance, inflation was
barely mentioned by Bergmann and Bennett (1986) and is discussed by Bergmann only in

relation to women’s labor supply (Vickery, Bergmann, and Swartz 1978).
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inflationary pressures (Goutsmedt 2022). These concerns were rooted in the concept of
the Phillips curve, which posited a negative relationship between unemployment and
inflation rates. Lower levels of unemployment would result in increased wage demands
by workers, in turn leading to higher prices. Economists thus relied on regression
analyses of inflation and unemployment to evaluate the inflationary risks associated
with the bill.

However, this approach overlooked the true intent of the legislation, which was
to counter the exclusion of specific demographic groups, such as African Americans
and other minorities, from the labor market by creating employment opportunities
(Andelic 2019). The Transactions Model was particularly relevant to assess this aspect
of the bill. Its advantage lay in its focus on aspects that large-scale macroeconometric
models typically miss. Specifically, it facilitated an in-depth analysis of the mechanisms
through which public jobs were created to employ the unemployed as unemployment
rates escalated.

Bergmann’s modeling approach and her views about policy intervention must be
understood in the context of the debates that permeated the “liberal bloc” since the mid-
1960s onwards. Even in the 1960s, Keynesian expertise faced criticism from left-wing
politicians and intellectuals. Kennedy’s tax cut advocated by the “New economics” of
Harvard and MIT macroeconomists (Romani 2018) came under attack for neglecting
the distributional consequences of the policy, which was perceived as favoring the
wealthy (Goutsmedt 2022). The Department of Labor and its staff advocated for “more
interventionist micro-level approaches” but received “little serious consideration” due to
the “intellectual dominance of the macro-oriented Council of Economic Advisers”
(Weir 1987, 393). This dynamic persisted into the 1970s when Carter’s CEA

undermined the Humphrey-Hawkins bill, which initially aimed to promote low
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unemployment as a means to foster the integration of minorities (Andelic 2019). The
opposition to the bill was indeed grounded in a macroeconomic relationship between
inflation and unemployment (Goutsmedt 2022).

The debates surrounding these policy issues illustrate the ongoing tensions and
disagreements within the liberal bloc over the appropriate approach to economic policy.
In this context, Bergmann’s perspective and emphasis on micro-level interventions and
distributional consequences contrasted with the dominant macroeconomic focus of the
time. More than just a methodological innovation or a new academic research area,
Bergmann’s Transactions Model testifies of a desire to produce interventionist
knowledge that would transform the current state of economic policy and
macroeconomic expertise, running against the rising tide of macroeconomics’ new
mainstream. The questions addressed by Bergmann, however, will later resurface in
macroeconomics debates: first in the context of discussions from the turn of the 1980s
on household heterogeneity in macroeconomic models (Cherrier, Duarte, and Saidi
2023); second, in the context of the development of large-scale agent-based modelling

in the late 1990s (Richiardi 2014).

Conclusion

A quick look at bibliometric data shows that the Transactions Model has gained little
recognition in economics (Table 1). Already in the 1980s was the model received with
skepticism. During the Stockholm conference on microsimulation models, Donald
Nichols (1980) insisted on the scientific benefit of the approach, “since this model is a
first”, demonstrating “it was possible to construct such a thing”. “Like the first
automobile, the fact that it runs is of interest rather than the question of whether it’s
better than a horse for the purpose of transportation”: From this point of view, it’s a

success, but Nichols “d[oesn’t] think [the model] beats the horse” (41).
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Three elements explain the fate of the Transactions Model: institutional
grounding, technical change, and timing. Contrary to Klein, Bergmann could not count
on fellow economists and institutional support (see Pinzon-Fuchs 2017 for a
description of Klein’s institution building) nor on a private company (on the example of
the DRI, see Duarte and Sergi 2023). The same argument applies to a comparison with
Orcutt’s career and impact. After a first failed attempt in the 1960s (Cheng 2020),
Orcultt later succeeded in raising money and build a strong institutional network to
support his project, whose nature was fundamentally collective. Bergmann did not have
a large team, she did not receive support from her institution. Bergmann spent a large
amount of her time fighting a discrimination case against her own employer in a
promotion dispute as well as testifying in employment discrimination cases in court
(Small 2022; Chassonnery-Zaigouche 2020). As a woman and a Jew, she always
insisted she was not welcomed in the profession in the early day of her career and never
felt “plug-in” the elite of the discipline, a sentiment reflected in her somewhat
ambivalent position: recognized and celebrated for some of her works in feminist
economics (see Strober 1998 and the whole issue in Feminist economics), ignored when
talking about anything else, and in particular macroeconomics—she was both well-
known and relatively isolated her entire career.

These institutional elements combined with technological changes. Bergmann
was an early adopter of computers technology and a programmer herself. In 1983, the
Wharton model was introduced to micro-computer (Renfro 2004, 67). The Transactions
Model was made for mainframe and was not transferred to personal computers. Orcutt’s
hopes to build a microsimulation of the entire economy were also diverted by
technological changes and later he shift towards smaller scale projects (Day 1990, 3).

Lacking financial and organizational support, as well as genuine interest from other
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researchers, the Transactions model never became a serious contender in the
macroeconomics wars.

Another element is timing. In the 1980s, Bergmann was already well advanced
in her career. She was stunned to the core by the contemporary developments in
macroeconomics from a relatively newer generation. Bergmann’s last paper using
microsimulation was published in the Journal of Economic Perspectives. A broad
presentation of her micro-to-macro perspective, the paper presents a simple program
that could be run on any personal computer. Written with the more popular BASIC
language, she envisions the model can be used for “theoretical exploration, empirical
research, or classroom demonstrations” (Bergmann, 1990, 99). Her ambitions were

dramatically scaled down, a reflection of a new rising mainstream in macroeconomics.
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