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Abstract

Although microeconomics and macroeconomics seem to differ in their object of study—
microeconomics studies how economic individual agents make decisions and how those decisions
interact, while macroeconomics studies that overall ups and downs in the economy as a whole
(Hubbard and O’Brian, 2015) —there is a significant tradition in economics that argues that
macroeconomic model building requires microfoundations. The core motivating my dissertation
thesis is whether this tradition is right. Specifically, the core questions I address in here are (a) to
what extent macroeconomic model requires microfoundations, and (b) what grounds the need for
microfoundations (or its absence). I assess these question by focusing on microfoundations purely
as a methodological practice— i.e., as a method for X scientific purpose, does macroeconomic

models need microfoundations?
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Chapter I: Introduction

Although microeconomics and macroeconomics seem to differ in their object of study—
microeconomics studies how economic individual agents make decisions and how those
decisions interact, while macroeconomics studies the overall ups and downs in the economy as a
whole (Hubbard and O’Brian, 2015) —there is a significant tradition in economics that argues
that macroeconomic model building requires microfoundations. That is, “macro” entities’
behavior like whole economies or governmental institutions need to be shown to be derivable for
the choice patterns of individual economic agents, e.g., consumers, firms, or households. The
core motivating my dissertation thesis is whether this tradition is right. Specifically, the core
questions I address here are (a) to what extent do macroeconomic models require
microfoundations, and (b) what grounds the need for microfoundations (or its absence).

Philosophers of economics who argue against the need of microfoundations, recently,
focus on the ontological status of macroeconomic and microeconomic entities (Epstein, 2014,
2015; Reiss, 2004; Hoover, 2001, 2006, 2008, 2015). ! However, as I show throughout this
dissertation, these arguments are too heavily focused on ontological concerns. That is, they focus
on questions regarding the metaphysical relationship between macroeconomics and
microeconomics, e.g., whether macroeconomic facts supervene of microeconomic facts or

whether the latter grounds macroeconomics facts. Note that my problem with these types of

! The need for microfoundations is related to the Lucas critique, which was made by the economist Robert Lucas.
The Lucas critique argues that the relationship between economic variables observe in past data or in macro-
econometric models are not reliable for economic policymaking. This is because macroeconomic policymaking
needs to consider that people in the economy form rational expectation about future events (Lucas, 1972). Lucas
played a pioneer role in developing microeconomic foundations for macroeconomics based on rational expectations.
Although my arguments in here are not directed to the Lucas critique and my arguments in here should be consider
as a philosophical take concerning the microfoundationalist debate, it is important to point out the role it plays for
economists against or in favor of the microfoundationalist approach.



arguments has nothing to do with the value of metaphysics in philosophical debates. However,
the issue is that since metaphysical arguments tend to be controversial (and the case in
economics is no exception), their conclusions cannot directly be tied to empirical facts, which,
ultimately, digress from an important question: “how must macroeconomists build models?” I
argue that these types of arguments pay too little attention to a practice-based approach of
macroeconomic (scientific) modelling. One of the main purposes in my dissertation is to re-
direct the microfoundationalist debate in philosophy of science to a more practice-based
approach.

Since economics is, without question, a model-based science, assessing the
microfoundations debate from a practice-based approach on scientific modelling is
crucial. Although there is much debate surrounding the nature and practice of economic models,
there are two features about models that have been accepted which I used throughout my
dissertation. First, there are no clear rules or algorithms determining how to construct suitable
models (Morgan and Morrison, 1999; Cartwright, 1983, 1999; Weisberg, 2012). Second, models
are constrained by their design—e.g., the elements of a model are rule bound in accordance with
the purpose the model was built for (Morgan, 2012; Cartwright 1999). Thus, focusing on these
features of microfoundations from the perspective of methodological practice— i.e., as a method
for X scientific purpose, does macroeconomic models need microfoundations? —reveals a re-
conceptualization of the debate.

In chapter two 1 assess Brian Epstein’s argument against microfoundations. Epstein
argues that the microfoundationalist approach is unconvincing because economists overlook the
influence ontological commitments have on scientific practices, specifically, ontological

individualism—i.e., for an improvement in economic methodology we must adopt social



ontology as the foundation of social sciences. In this chapter, I show that fixing the social
ontology prior to the process of model construction is optional instead of necessary. Looking
closer at the process of model-building, it becomes clear that when assessing the target-system, it
is most often likely that having a fixed ontology would not help the modeler. Furthermore, I
argue that metaphysical-ontological commitments are often the outcome of model construction,
not its starting point. The conclusions of my arguments here go beyond the need for
microfoundations in economics, and affect the entire metaphysics-first picture of science.

In chapter three 1 focus on Kevin Hoover’s argument for an autonomous
macroeconomics. [ point out that the latter is only plausible given his metaphysical account for
the nature of macroeconomics—i.e., his ontological distinction between natural and synthetic
macroeconomic aggregates. I show that his ontological dichotomy between macroeconomic
aggregates is a measurement problem instead, and that it is therefore not clear that his
macroeconomic methodological approach gets off the ground. Also, I shed light on a different
approach to macroeconomic modeling (Dan Rodrick’s account). Although it might not answer
completely why microfoundations are not necessary in macroeconomic models, the latter account
illustrates best, methodologically, the question of why (and when) to give up microfoundations.

Chapter 4 can be considered a continuation of Rodrik’s arguments about economic
methodology. However, in this chapter I focus on the accounts that philosophers of science have
expanded on Rodrik’ claim—*“model diversity is an epistemic virtue in economics”. First, I
provide an argument against Aydionant’s account, which states that model diversity (many
models targeting different causal factors) secures better economic explanations, and Veit’s model
pluralism account, which states that: for any scientific goal z scientists require multiple models

of aspect x of phenomenon y. I argue that model diversity as a methodological virtue does not



entail epistemic completeness, at least not necessarily. Furthermore, I argue that model diversity
(not to be confused with model pluralism) not only improves economics as a discipline but is
also a crucial step in justifying the relationship between an economic model and the policy
making process. [ make the latter clear by using the microfoundationalist approach in
macroeconomics as an example.

In chapter 5, 1 conclude with insights gathered from chapters of this dissertation.

Specifically, I stress the value of looking closely at economic methodology and economists

practices in the philosophy of economics and in the philosophy of science more generally.



Chapter II: Social Ontology and Model-Building: A Response to Epstein

1. Introduction.

Epstein (2014, 2015) has recently argued that a thoroughly microfoundationalist approach
towards economics is unconvincing for metaphysical reasons. He argues that the debate of
whether macroeconomic models need microfoundations could be solved if economists fix their
ontology—i.e. give up ontological individualism. Specifically, once macroeconomists recognize
that macroeconomic phenomena are constituted by more than their individual aggregates, their
models will become more compelling, both predictively and explanatorily. Concomitantly,
Epstein thus argues that in order to improve the methodology of the social sciences, we must

adopt social ontology as the foundation of the social sciences.

From the get-go, it is important to acknowledge the role that Epstein’s The Ant Trap book
has had among philosophers and social scientists. In particular, it is often seen to have re-
energized “a long-standing yet stagnant debate about the proper foundations of the social
sciences” (Di lorio and Herfeld 2018) by putting metaphysics at the heart of the social sciences.
Acknowledging this is important, as Epstein’s book thus connects to the larger, ongoing debate
about the role of metaphysics in the sciences (on the role of metaphysics in the sciences see e.g.
Lowe 2002; Wilson 2006; Kincaid 2013; for debates specifically on the role of metaphysics in

the social sciences see e.g. Searle 2009; Sudgen 2016; Ahmed 2016).

However, it turns out that there are good reasons for thinking that Epstein’s social ontology-
based account fails to resolve the status of microfoundations in the practice of economic

modeling. I argue that fixing the social ontology prior to the process of model construction is



optional instead of necessary. Furthermore, I argue that metaphysical-ontological commitments

are often the outcome of model construction, not its starting point.

In this way, my argument here goes beyond the need for microfoundations in economics and
affects the entire metaphysics-first picture of science. Indeed, by focusing on the practice of
modeling in economics—though this is also interesting in and of itself—the paper provides a
useful inroad into the debate about the role of metaphysics in the natural and social sciences
more generally. Looking at concrete examples of how Epstein’s framework could—or could
not—actually be used in practice makes for a new and useful way to appreciate a number of the

issues with this framework.

The paper is structured as follows. In section 2, I explain how I understand
“microfoundations.” In section 3, I lay out Epstein’s two most relevant arguments. In section 4, |
explain that prioritizing social ontology seems optional instead of necessary when it comes to

model construction. In section 5, I conclude.

2. Microfoundations

Although microeconomics and macroeconomics differ in their object of study—
microeconomics studies how people make decisions and how those decisions interact, while
macroeconomics studies the overall ups and downs in the economy as a whole (Hubbard and
O’Brian 2015)—there is a tradition in economics that argues that macroeconomic model building
requires microfoundations. The idea is that economic models, in order to be compelling, need to

derive all of their conclusions from the choice patterns of individual agents (Frydman and Phelps



2013): consumers, households, firms, or governmental bodies (Gindis 2009; Schulz 2016).? For
this reason, microeconomic equilibrium theory is taken to make for the overarching theoretical
framework in economics: its basic principles are seen to give us the mechanisms and major
causal factors with which economics is concerned. These principles include: (1) the theory of
consumer choice, which comprises three postulates—rationality, consumerism, and diminishing
marginal rates of substitution; (2) the theory of firm, which also comprises three postulates—
diminishing returns, constant returns to scale, and profit maximization, and (3) the theory that
markets tend towards equilibrium (Hausman, 1992).3 The commitment to microeconomic
equilibrium theory as the core of economics then entails that generalizations about choice or
other economic phenomena are ad hoc and should be avoided if they are not derivable from

microeconomic equilibrium theory.*

For example, a model that simply assumed that an economy has a (collective) savings rate of
30%—as is done in some classic macroeconomic models, such as the Solow Growth Model (see
e.g. Jones 2002)—would be considered ad hoc because an analysis of the consumption choices
of individuals in terms of consumer theory is absent (Hausman 1992). Instead, this savings rate
should be derived by explicitly considering the intertemporal consumption decisions of

individual consumers (see e.g. Romer 1990). So, we might assume that individual consumers

2 Note that whether something is seen as microeconomic entity in and of itself does not depend on its size or the
number of members that constituted them. Rather, what matters is that they are taken to be individual agents taking
decisions, which relationships are focal for economics.

3 While this need not be the only way of spelling out these principles, it is sufficient for present purposes.

* Note that defendants of microfoundations need not be committed to a replacement of macro-explanations by
micro-explanations. This is because, one, the relationship between economic models and economic explanations is
not so straightforward (e.g. read Hausman 1992; Morgan 2012; Morgan and Morrison 1999). Two, there are, also,
many different views about the nature of scientific explanation (e.g. Salmon 1984; Hempel 1965; Khalifa 2012;
Potochnik 2015; Pérez-Gonzalez 2020). Thus, it is possible that some economists who advocate for mechanistic
explanations would find compelling to explain a macroeconomic phenomenon by its causal-mechanical macro-
relations.



[o's) Cl—U’_ 1

have a utility function of this form: max. [ e~ Ptdt>s this is a utility function that

t=0 1-o
expresses the extent to which individuals preferer to consume more rather than less, and the
extent to which they prefer to consume sooner rather than later—i.e. this function, for the most
part, allows an analysis of individuals’ spending and saving behavior. From this, we further
assume that these consumers then maximize this function, which yields an individual savings
rate. Then, interestingly, we can argue that the consumers in the economy are all similar in these
ways so that the national savings rate would be equal to this individual savings rate.
(Alternatively, we can allow these consumers to differ in some ways and take the national
savings rate to be the average of their individual savings rates). The key point is that the national
savings rate is derived from that of the individual consumers. In other words, this shows how
some macrovariables (e.g. national savings rate) can be derived from a set of microvariables (e.g.
individual’s intertemporal utility function) in order to give microfoundations to the national

savings rates.

It is furthermore worth noting here that the commitment to microfoundations in economics
shares a number of similarities with a commitment to individualism in the social sciences more
generally (for more on the latter, see e.g. Lukes 1970). Indeed, a commitment to either
explanatory individualism (EI)—which says that social phenomena are best or only explicable by
appeal to individuals’ behavior, actions and/or interactions—or ontological individualism (OI)—
which says that there is nothing more to social phenomena above and beyond facts about
individual people—seems to be the main reasons why many economist advocate for the need of

microfoundations (see also Hoover 2001).

5 Where C is the amount of output consumed, o is the extent to which consumption utility is decreasing, and p is the
rate of intertemporal substitution.



Now, according to Epstein (2015) it is especially OI that is crucial to the commitment to
microfoundations. He argues that since “‘commitments about the nature of the entities in science—
—how they are composed, the entities on which they ontologically depend—are woven into the
models of science” (Epstein 2015, 41), the microfoundationalist “explanatory strategy carries
with it a commitment to a particular ontology of the social world” (Epstein, 2015, 46). On the
flipside, this means that, according to Epstein “ontological mistakes lead to scientific mistakes”
(Epstein, 2015, 41). In this context, therefore, doubts about Ol translate directly into doubts
about the plausibility of the commitment to microfoundations. Epstein further argues that there

indeed are reasons to have doubts about the truth OI. The next section makes this clearer.

3. Epstein’s Arguments

Epstein thinks that there are several reasons to revise the individualist social ontology
common in economics, i.e. to give up OL. In the first place, macroeconomic facts do not
supervene on microeconomic facts, as we frequently encounter changes in the macroeconomic
domain without changes in the microeconomic domain. Epstein points to the following example

to illustrate this:

A. The mob ran down Howe Street.

B. Bob, Jane, Tim, Joe, Linda, ... and Max ran down Howe Street.

If 4 supervened on B, it should not be possible to change 4 without changing B. As a matter of
fact, though, one can think of changes in 4 without changes in B. For example, maybe Bob, Jane,
Tim, Joe, Linda ... and Max ran down Howe Street because there was a free Radiohead concert.
There is no mob running down Howe Street, nonetheless, Bob, Jane, Tim, Joe, Linda, ... and

Max ran down Howe Street: a mob seems to not just depend on a group of people running and



gathering in a same location, but on something else as well. Cases like this show that just
because social-level entities are constituted (made) of individuals it does not entail all social
entities and/or phenomena must be understood and studied in terms of the individual properties
that constituted them. OI in social science (in general not just in economics) must be

reconsidered (Epstein 2015).°

Because of the existence of examples like the above, Epstein argues that we cannot trust
ontological individualism. Instead, he thinks that we need to “engage in a more careful
metaphysics”, which “is best done from scratch” (Epstein, 2015, 49). Epstein’s social ontology
consists of a metaphysical toolkit in which grounding and anchoring relations determine the
nature of social facts—i.e. a social ontology in which social-level phenomena are not reducible

and not fully determined by the individual parts that constituted them.

Grounding is a relation in which the most fundamental fact—lower-level set of facts— is the
metaphysical reason for why that set of higher-level facts is the case, i.e. grounding relations
state the building blocks of social facts. Fact 4 (Bob, Jane, Tim, Joe, Linda... and Max ran down
Howe Street) grounds fact B (the mob ran down Howe Street). Saying that fact A grounds fact B
means that fact B depends on fact 4, which, also means that fact 4 “metaphysically makes” fact

B the case. Note that this is not a causal relation, it is not that fact 4 caused fact B. Instead, fact 4

¢ Epstein (2014) also argues that even if supervenience were to hold, advocates of microfoundations need to make
clear that the microeconomic properties on which macroeconomic properties supervene are in fact ontologically
basic. The problem is that microeconomics not only focus on individuals’ choice patterns, but also, households,
firms, and governments, which look like macroentities themselves. It is not clear what counts as individualistic in
economics (Epstein 2014). This argument is not so central here because I take it to be an argument concerning the
nature of microeconomics. If Epstein is right here, defenders of microfoundations would just need to change the
microfoundational base they are relying on—not give up on the microfoundationalist project altogether.

10



is the reason why B is the case (e.g. the fact “I am not married” grounds—makes the case— the

fact “I am a bachelorette™).

Beyond this, social facts’ building blocks need a reason for why they are these building
blocks. For example, the reason why fact B—a piece of paper— counts as a United States Dollar
(USD) is because of society’s collective acceptance of a constitutive rule that “being printed by
the BEP grounds what is being a USD.”” This frame principle anchors the existence of what
grounds being a USD. In other words, for a set of facts 4 to anchor a frame principle 4 is to say
that those facts are the metaphysical reason of why that frame principle is the case (Epstein

2015).

Epstein therefore thinks that it is by fixing the grounding conditions and the rules (i.e. the
anchoring frame principles) that set up the grounding conditions of a social fact that we get the
building blocks for modeling in social sciences (Epstein 2015). For example, “if we are
interested in modeling financial markets, we may just want to take the set of financial kinds
fixed, anchored as they are, and see how changes in the world affect facts about them” (Epstein,
2015, 128). That is, prior to building a model an economist must first establish what fixes the
grounding conditions of this new entity. To do this, she needs to look at the relevant constitutive
rules (the anchoring frame principles), such as contracts and practices of financial trades. Doing
this will help her understand what the thing she is modeling really is. In turn, this will ensure she
is building the correct models for it. However, it is precisely this last set of inferences that I will

question in the rest of this paper.

4. Model-Building in Practice: A Response to Epstein

7 Epstein bases this somewhat on Searle (1995).

11



In this section I will use Weisberg’s target-directed modeling account (2013) in order to
assess to what extent a fixed social ontology is necessary prior to model building. After laying
out the outlines of the account, I show that although having a fix on the right ontology seems at
first beneficial/necessary for at least one of the elements of (“target-directed”) modeling, deeper
attention of this element illustrates that issues are not so straightforward. Next, I argue that
metaphysical / social ontological conclusions are generally anyway better seen as the outcome of

model-building, not its starting point.®

4.1. Weisberg’s Account of Target-Directed Modeling

According to Weisberg’s widely accepted account, scientific modeling is about constructing
a model of a specific target-system. Weisberg understands a target-system as a “single real
system” which is an abstraction of a phenomenon in the world. Modelers decide which aspects
of the phenomenon they consider relevant: they focus on some of the phenomenon’s static and
dynamic properties while abstracting away from other ones (Weisberg 2013). Target-directed
modeling is thus not about constructing models about “real-world” phenomena per se but about

constructing models of a target-system.’

Target-directed modeling involves three distinct elements: the development of a model, the
analysis of the model, and the targeting of the model to a real-world system. Note that although
Weisberg describes these as three conceptually distinct processes, he acknowledges that in

practice they might happen together. I discuss this more in detail in section 4.3.

8 Indeed, related arguments against and for Epstein’s approach to the social sciences have been made in the literature
(see e.g. Lauer 2017; Schaffer (forthcoming); Lohse 2017).

¥ Target-systems’ nature has been crucial for the arguments regarding the model-world relation (read Suérez 2003;
Frigg 2009; Weisberg 2013), but only few have acknowledged the importance of giving an account of the relation
between a target-system and the process of generating a model. Elliot-Graves (2014, 2020), has an account of this
process; however, although her account helps us understand this process, it fails to describe cases in which scientists
choose a target-system because of mathematical tractability purposes. This will be crucial in what follows below.

12



Model development is an active process in which, one, scientists either construct or borrow a
structure—mathematical descriptions, equations, or graphs—to represent a target-system. Two,
they adjust the structure’s features so as to best represent the target-system’s properties of
interest. For example, differential equations are often used to represent how economic variables
change over time and are fine-tuned according to the system in question. Three, scientists
develop a construal: they formulate their intentions about how their model structure should be
interpreted. Construals consist of: 1) the model’s scope—the target-system’s features that are
intended to be represented in the model; 2) an assignment—the specification regarding how the
target-system’s properties are to be mapped onto the model;!° 3) two kinds of fidelity criteria—
the dynamical fidelity, which specifies how close the model’s predictions must be in relation
with the real-world phenomenon; and the representational fidelity, which specifies how close the
model’s internal structure must match to the real-world phenomenon’s causal structure

(Weisberg 2013).

The analysis of the model depends on the modeler’s goals with respect to the model, but
generally consists in developing a representation of the static and dynamic properties of the
model, allowable states of the model, transitions between states, what initiates transitions
between states, and how states and transitions depend on one another (Weisberg 2013).!!
Scientists have access to these by analyzing the mathematical structures and/or computer
simulations outcomes. What is central in this element is analyzing and understanding the

behavior of the model as it has been specified.

19 For example, in economics, an equilibrium model could be used either as a supply and demand model for price
determinations or as a labor market model for the determination of wages.

' Note also that although there are some general characteristics of target-directed modeling analysis, the analysis
can take many different forms depending on the type of model or pragmatic factors.

13



Finally, model-target comparison consists of theorists actually comparing a model with the
target-system.!? Given how the target-system was defined, scientists see how their model fits that
target. The fidelity criteria—dynamical and representational—will be used to specify more

precisely which properties of the target the model must fit and to what degree they must fit them.

For example, assume an economist is interested in modeling the behavior of a consumer 4
making a choice between two bundles of commodities x and y. The modeler would begin by
constructing or simply choosing a mathematical structure—for example, the idea that A’s
preferences over x and y are described by the utility function U = x + y and that A faces a budget
constraint of I = px * x + py * y (Hausman 1992). After the structure has been set up, the
modeler then engages in analyzing the mathematics of the model: for example, they might find
the maximum of U, subject to the budget constraint. Finally, the modeler looks at empirical data
to compare its model and conclude whether her model meets her fidelity criteria. If not, they

might adjust the utility function or budget constraint in some way.

4.2 Metaphysics and Model Development

Given the above, it may seem obvious that fixing the metaphysics first might not be very
useful for the second and third element of target-directed modeling. Determining the appropriate
metaphysics first is not needed in the analysis of the model, because in this element, the main
focus is on carrying out the type of analysis a scientist has in mind for her study. The target
system is already specified; the heart of this element is just developing an understanding of the
static and dynamical states of the model. Similarly, in the model-target comparison, fixing the

metaphysics first is not needed because scientists’ interest here is just to measure the degree of fit

12 Note that not all modeling engages in model-target comparison. For instance, biologists sometimes engage in
hypothetical modeling which is the practice of modeling nonexistent targets—e.g. exponential growth models
(Weisberg 2013). This is not so central in what follows, though.
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of the model to the target system, given the models’ fidelity criteria. (Given the fact that target-
directed modeling is an iterative process, there are a few further complexities to note here,

though; section 4.3 will return to this.)

However, fixing the metaphysics first might seem crucial for the development of the model.
One can argue that having the correct ontology is necessary for the development of the model
because it is only by having an accurate picture of the phenomenon in question that scientists can
choose a target-system correctly and accurately borrow / construct a mathematical structure.
After all, choosing the metaphysically correct target-system seems to ensure that the model’s
representational capacity is strong: the scientist will then be modeling the relevant phenomenon
in an accurate way. While target-directed modeling does not involve modeling real-world
phenomena per se, it at least concerns aspects of real-world phenomena (Bailer-Jones 2003;
Giere 2004; Contessa 2007). Thus, working out the metaphysics (social ontology) first may seem
crucial for the development of the model because it ensures scientists model the phenomena as
they really are. Contrary to this, model-building using the wrong (social) ontology entails

inaccurate model representations: they would model the phenomena in inaccurate ways.

However, the issues here are more complex than this lets on. In the main, this is because
there are many reasons why modelers choose target-systems; accurate representation of parts of
the world is just one of them. On the one hand, Knuuttila argues that, on many occasions,
scientists “learn from the construction and manipulation of models quite apart from any
determinate representational ties to specific real-world systems they might have” (2011, 14). In
other words, the epistemic value of some models is not in their being able to represent real-world
systems, but in facilitating the study of certain more general scientific phenomena. Often

scientists avoid overly complex models—even if highly accurate—in favor of simpler models
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that are highly idealized and abstracted. This is because these simpler models can facilitate the
study of certain phenomena: the simpler models give us a better understanding of certain aspects
of the world (Elgin 2011). In these cases, modelers do not need to fix the metaphysis first, as

accurately representing real-world phenomena is not the goal here.

On the other hand, target-systems often are constructed specifically in in certain ways
because in these ways they become mathematical tractable (see e.g. Alexandrova 2006;
Batterman 2009). This comes out clearly by focusing on the practice of idealizations. In many
cases, modelers use idealizations to fix the target-systems’ features so as to conform with
mathematical structures. In other words, it is not that modelers find/borrow a mathematical
structure that best fits the target-system, but instead the target-systems’ features are chosen just

because these are the ones that are mathematical tractable.!?

Now, it is true that, sometimes, modelers rely on idealizations that merely distort or simplify
reality in harmless ways; these have become known as Galilean idealizations (McMullin 1985;
Cartwright, 2007). It is also true that these types of idealization seem to fit quite well to an
account like Epstein’s: for Galilean idealizations, some grasp of the target-system’s basic
ontology is required. Scientists at least need to know the constituents and central features of the
phenomenon at interest so as to distort and simplify it in their model. However, the key point to

note here is that not all types of idealizations used in economics are Galilean idealizations.

William Stanley Jevons’s work in modeling economic behavior (Jevons 1871) is a good

example of the appeal to idealizations because of considerations of mathematical tractability.!*

13 Alexandrova (2006) also argues that many assumptions are introduced into economic models just so as to
facilitate mathematical derivations (see also Knuuttila and Morgan 2019, Cartwright 1999, 1999b).
14 In here I follow Morgan’s (2006).
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Jevons’s “economic man” is a model-idealized human that gains enjoyment/pleasure from
consumption of goods. His model-building process seems to be the following. First, he decided
to use Jeremy Bentham’s account of utility—i.e. a psychologically-based account of utility.
Then, he decided that from the seven dimensions of Bentham’s account only intensity, duration,
certainty/uncertainty, and propinquity/remoteness were relevant for the problems economics
attempts to solve. Jevons next reduced these four into two dimensions of feeling, i.e.
duration/intensity of pleasure and duration/intensity of pain. It seems that he reduced these four
to two so as to be able to diagrammatically represent the dimensions of pleasure in a two-
dimensional space. Jevons’s model then showed how humans gain pleasure (utility) from
consuming goods and how that pleasure (utility) declines with more units of the same good

consumed.

For the purpose of my argument, Jevons’s model-building process—from shaping/designing
a target-system and choosing/developing the mathematical structure—shows that instead of
choosing a mathematical structure that best represents the target-system’s properties, Jevons
seemed to choose the target-system’s properties because of the availability of a compelling and
easy to use mathematical structure. So, Jevons chose Bentham’s utility account instead of
Mill’s—which sees human behavior as mainly motivated by a desire for wealth, accompanied by
the two negative motivations of dislike of work and love of luxury—only because he thought of
Bentham’s as a better choice to be formalized mathematically. “[T]he mathematical forms are
imposed for convenience of representation and its subsequent usage, rather than because
mathematics is the form in which economic man’s behavior is best and most accurately

represented” (Morgan 2006, 13). In other words, Jevons reduced Bentham’s utility account to
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two features, not for any substantive reason, but just because of the demands of the mathematical

structures he was working with.

It might here be objected that, although Jevons chose to reduce Bentham’s utility account to
two dimensions for mathematical tractability reasons, he actually did think of pleasure and pain
as two of the essential features of economic behavior. That is, it may be thought that he not only
chose Bentham’s account because it was easier to model, but also because the latter is the most
compelling ontological account of human (psychological) behavior. Thus, this shows the benefits

of working out the metaphysics prior to model building after all.

However, even if that were so, it remains true that Jevons saw these features as constrained
by the relevant mathematical structure. Put differently: we may grant that Jevons did use
Bentham’s psychological account of utility partly because of his ontological commitments.
However, it is still the case that Jevons also chose to focus on duration/intensity of pleasure and
duration/intensity of pain because these were easier to model (i.e. more mathematically
tractable) than propinquity and certainty. Indeed, he may well have thought the other two
features of utility (propinquity and certainty) are metaphysically more important than the ones he
in fact focused on. Still, for pragmatic reasons, he chose duration/intensity of pleasure and
duration/intensity of pain. This shows that what is mathematically tractable is just as important

for makes for a good model as what matches our ontological commitments.!?

In short: although it may seem that fixing the metaphysics first is important in the
development of the model, as I have shown, this is not always the case. There are other things

scientists consider in the process of model development. On the one hand, a model’s

15 Similarly, Alexandrova’s derivation facilitators assumptions in economic models that are introduced to facilitate
mathematical derivations (Alexandrova 2006).
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representational capacity is not the only thing that gives it epistemic value. On the other,

idealizations in models sometimes have nothing to do with ontological commitments.!®

4.3  The Active Process of Model-Building

Although Weisberg’s target-directed modeling describes the three elements as conceptually
distinct processes, he states that in practice they might happen simultaneously. That is, he notes
that the actual practice of model construction is more like a trial and error process (Weisberg
2013). Also, he describes this process to be an active process in which modelers try different
things until they finish the construction of their model. For example, they might start with a loose
idea of the target-system, then choose a mathematical structure, then figure out that the chosen
structure does not have the features necessary to represent the target-system. They might then
change the target system, or the structure used to accommodate the target, or their construals

(maybe the fidelity criteria need to be changed) (Weisberg 2013).

Acknowledging this is important, because it shows that fixing the metaphysics is not what
scientists need to do first, as argued by Epstein. There is no book of rules or an algorithm that
determines what the model-building process is for making a suitable representation of the real
target-system (see Cartwright 1983; Boumans 1999; Morgan and Morrison 1999; Morgan 2012).
The target-system can be the result of the process of building the model. It is during the process
of constructing the model that scientists figure out which sets of features define fruitful research

targets and which do not (Weisberg 2007, 2013; Elliot-Graves 2012). The same can be said

16 Also, there seems to be a problem with what is thought about de-idealizing. De-idealization is not a simple
process of removing and adding back features, there is more going on when a modeler decides to add back detail or
take away the distortions (read Knuuttila and Morgan 2019; also, Hausman 1990).
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about idealizations. Coming up with idealizations is an active process that moves between the

choice of target-systems’ features and structures’ features.

For an example of this, consider Ricardo’s model of farm production (see Morgan 2012).
Ricardo started his project with two main questions: what is the nature of rent, and what
problems are caused by population growth? Ricardo seemed to have had an idea about how some
elements of these phenomena might behave, and then started by “giving form to them and
making them rule bound” (Morgan 2012, 74). The key thing here is that, although Ricardo
acquired a better idea regarding the nature of rent by focusing on some set of fixed classical
economic principles, he could not have got to that understanding without first trying out different
arrangements for the information he had at hand (economic principles plus his own new
intuitions) (Morgan 2012). Put differently, Ricardo’s findings are the result of his model-building
process and were not the starting point of it. Ricardo did not follow a fixed set of instructions for
model-building. Most importantly, Ricardo’s own surprise with his findings comes out clearly
from the following quote: “this is a view of accumulation which is exceedingly curious, and has,
I believe, never been noticed” (Ricardo, 1815, 16). The key point here then is that Ricardo’s
model-building process did not start with Ricardo fixing the nature of rent—i.e. working out and
specifying a fixed set of features describing what sort of relation rent entails— and then made a
model of this; rather, he played around with some assumptions and ended up with an
understanding of the nature of rent that was not available before his model’s outcomes. Thus,
this shows that the model-building process is an active process that looks more like a trial and
error process. Also, it shows that is not just that scientific modeling is surprising and elucidating
but that our metaphysical /social ontological discussions are the result, precisely, of modeling

practice.
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5. Conclusion.

I have argued that Epstein’s metaphysics-first approach surrounding his argument against the
commitment to ontological individualism in the social sciences—and that of microfoundations in
economics—fails to resolve the debate. Specifically, I have shown that addressing metaphysical
questions first is neither necessary nor useful for the process of model-building. I have also
shown that a better understanding of the relevant metaphysical issues is often the outcome of
model-building, not its starting point. For these reasons I take that the question about
microfoundations cannot be answered by accounts such as Epstein’s. Instead, it is an implication
of this paper that the question of whether macroeconomic models should be built on the basis of
individual agents’ preferences / choices or not is methodological in nature—i.e. instead of
asking whether microfoundations are metaphysically compelling, we should ask whether they

make for good modeling practice in macroeconomics!’— and should be addressed as such.

17 For a further reading on this reconceptualization of the microfoundationalist debate read Ruiz and Schulz
(forthcoming).
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Chapter I1I: More Methodology, Less Metaphysics: A Response to Hoover’s Argument
Against Microfoundations

1. Introduction

In several publications, Kevin Hoover argues against the eliminativist
microfoundationalist approach towards macroeconomics, which advocates for the euthanasia of
macroeconomics, i.e., since macroeconomic models must show to be derivable from the choice
pattern of individual economic agents, microeconomic theory is enough for the study of
economic aggregates (Hoover, 2001, 2008, 2009, 2010, 2015).!® Hoover’s arguments,
throughout, emphasize that is economists’ metaphysical misconception concerning
methodological individualism, which, ultimately, leads them to a misguided macroeconomics
methodology. In turn, Hoover (2001) lays a methodologically autonomous macroeconomics
account—structural causal analysis—however, the latter is only plausible if one accepts and/or
commits with Hoover’s metaphysical account for the nature of macroeconomics, i.e., specifically
on the view that macroeconomic aggregates supervene on microeconomic properties, but they

are not reducible to the later. !°

Although Hoover’s recent arguments against eliminative microfoundations approach
focus more on the representative agent, in here I solely focus on Hoover’s set of arguments for

his structural causal analysis account in macroeconomics. Specifically, in this paper, first, [ argue

18 Not only Hoover (2001, 2008, 2009, 2010, 2015) and Epstein (2014, 2015) have arguments that questioned the
reliability of microfoundations. Wren-Lewis (2007, 2018), also, questions the epistemic trade-offs between the value
of holding ontologically microeconomic agents as fundamental in economics (macroeconomic modelling must be
consistent with microeconomic theory) and empirical data (consistency among the model findings and data).

19 Although Hoover most recent work does not emphasize on ontological distinction among macroeconomic
aggregates, his arguments rely on the metaphysics behind macroeconomics—e.g., DSGE representative agent’s
accuracy and precision (Hoover, 2015, 2021). However, I focus on Hoover’s ontological distinction among
macroeconomic aggregates to illustrate that macroeconomic methodology is better off without any strong
metaphysical commitments.
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that Hoover’s ontological dichotomy between macroeconomic aggregates is not compelling and
that it is therefore not clear that his macroeconomic methodological approach gets off the
ground. After lying out what goes wrong with Hoover’s account, I shed light to a different
approach—Rodrick’s ‘model choice’ account— to macroeconomic modeling, which although it
might not answer completely why microfoundations are not necessary in macroeconomic models,
I argue, the latter account illustrates best, methodologically, the question to why (and when) to

give up microfoundations or not.

The structure of the paper is as follows. In section 2, I explain what I mean by
microfoundations, and discuss the ontological commitment that motivates these. In section 3, I
present Hoover’s macroeconomic aggregates ontological difference argument. In section 4, |
draw on Rodrik’s model choice selection account as a methodological argument for the absence

(or need) for microfoundations. In section 5, I conclude.

2. Microfoundations

The theoretical idea behind microfoundations is that microeconomic equilibrium theory
shapes the theoretical enterprise in economics because its basic principles give us the
mechanisms and predominating causal factors with which economics is concerned.?° Hausman
(1992) sketches these principles as follows: (1) the theory of consumer choice, which comprises
three postulates—rationality, consumerism, and diminishing marginal rates of substitution; (2)

the theory of firm, which also comprises three postulates—diminishing returns, constant returns

20 As in physics, biology, neuroscience and general social sciences the microfoundationalist approach in economics
sheds light to a related and much discussed reductionists debates—i.e., whether higher level phenomena can be
reduced (theoretically, explanatory, ontologically) to fundamental lower-level entities (Fazekas, 2009; Bechtel,
2007; Wimsatt, 2007; Kincaid, 2015; Nelson, 1984).
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to scale, and profit maximization, and (3) the theory that markets tend towards equilibrium.?! In
other words, economic models need to derive all of their conclusions from the individual
economic agents’ choice behavior. Note that in this context economic agents such as,
institutions, firms, and households, for example, can be taken to be individual economic agents

with choice behavior too (Gindis, 2009; Schulz, 2020).

Commitment to microeconomic equilibrium theory as the core of economics entails that
generalizations about choice or other economic phenomena are ad hoc and should be avoided if
they are not derivable from equilibrium theory. For example, Keynes (1936) stated that the
marginal propensity to consume is less than one is often regarded as ad hoc because an analysis
of the consumption choices of individuals in terms of consumer theory is absent (Hausman,
1992). Contemporary work in macroeconomics has been devoted in showing how to provide

microfoundations for macroeconomic models.

Note that the commitment to microfoundations in economics is similar with the commitment
to methodological individualism in the social sciences more generally (for more on the latter, see
e.g., Lukes 1970; and Kincaid, 2015). Methodological individualism consists of two theses, (i), a
commitment to explanatory individualism which states that phenomena are best or only
explicable by appeal to individuals’ behavior, actions and/or interactions—(ii), ontological
individualism which states that there is nothing more to social phenomena above and beyond
facts about individual people. Although it seems that a combination of these two theses evoke by

methodological individualism are economists’ motivation for the need of microfoundations,

2! While this need not be the only way of spelling out these principles, it is sufficient for present purposes since this
gives the non-economist reader a feasible idea of the microfoundations motivation and its evolution—e.g.,
representative agent and endogenizing variables.
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microfoundationalist arguments (for and/or against) have focused more generally on ontological
individualism?? (see Epstein, 2014, 2015; Lohse, 2017; Lauer, 2017). Hoover (2009) explains
that this is because microfoundationalists’ motivation rests on the idea that for a compelling
empirical science the objects of study must not turn out to be “free-floating Platonic forms” or
“Hegelian world spirits”. In other words, microfoundations allegedly give us a comprehensible
account about the connection between individuals and macroeconomic aggregates, granting the
latter as a compelling empirical science. In this paper, precisely, I want to illustrate that
metaphysical accounts—as supervenience or emergence—cannot be taken at face value when

incorporate them into the scientific domain’s methodology.

3. Hoover’s Macroeconomics Without Microfoundations

Hoover argues that commitments to ontological individualism in macroeconomics is not
accurate, and that is why a compelling methodological account of non-microfounded
macroeconomics might be possible. Hoover (2001) provides an approach to a causal analysis in
macroeconomics, which, he argues, separates macroeconomics and microeconomics
methodologically. However, as I show later in the paper, since his methodological account relies
on realist accounts of causation—*structural causal analysis presupposes a realist ontology for
causality” (Hover, 2001, p. 109) —and macroeconomic entities, Hoover’s methodological

account falls short.

22 Note that the defendants of microfoundations need not be committed to a replacement of macro-explanations by
micro-explanations—e.g., Hoover (2009) has a similar claim to the following explanation I will give. This is
because, one, the relationship between economic models and economic explanations is not so straightforward (e.g.,
read Hausman, 1992; Morgan 2012). Two, since there are many different views about the nature of scientific
explanation, it is possible to find compelling to explain macroeconomic phenomena by focusing mainly on
macroeconomic relations (e.g., Salmon, 1984; Hempel, 1965; Khalifa, 2012, Potochnik, 2015).
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Hoover presupposes a realist account of causality —i.e., “causes are real properties of
variables in structures” (Hoover, 2001, p. 109). He describes a causal structure as “a network of
counterfactual relations that maps out the underlying mechanisms through which one thing is
used to control or manipulated another” (Hoover, 2001, p. 24). This ability to control and
manipulate economic mechanisms, according to Hoover, is especially valuable for the role of
economists as policy advisors (Hoover, 2001). In other words, Hoover takes causes to be real
properties of variables in a structure (e.g., money flows alter expenditure, prices rise in the face

of rising expenditure).

A critique to Hoover’s causal structure account is beyond the purposes of this paper. What
matters here is just that Hoover’s methodological account of macroeconomic entities depends on
whether causal powers are accepted as real features of macroeconomic entities. This is important
because, if macroeconomic entities turn out to be just the sum of their microeconomic parts, then
macroeconomic entities’ causal efficacy is determined by these (microeconomic) parts; and,
thus, eleminitivist microfoundations holds. On the other hand, if macroeconomic entities’ causal
powers differ from microeconomic entities’ causal powers, then “one of the central rationales for
the program of microfoundations for macroeconomics would be eliminated” (Hoover, 2001, p.
109). That is, macroeconomics is not fully determined by its microeconomic parts. Thus,

microfoundations cannot be derive in such cases.

For this to be plausible Hoover must show that macroeconomic entities are not merely
aggregations of microvariables. In other words, Hoover must avoid the overdetermination
problem (see Kim, 2005). So, for macroeconomic entities to have causal powers on their own,
macroeconomic entities should meet the realist account of economic entities. Whatever

economic entities there are exist externally—i.e., independently of any human mind—and
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objectively—i.e., un-constituted by representations of any theory.?* Since the
microfoundationalist approach denies that macroeconomic entities exist objectively because
these exist in reference to the relations implied by microeconomic theory, Hoover’s first step is
to show that the existence of macroeconomic entities do not depend fully in microeconomic
theory. (I will discuss this more in depth in section 4). The causal structural analysis account

depends on the success of this.

Hoover draws an ontological distinction among macroeconomic aggregates—e.g., natural
aggregates from synthetic aggregates. Natural aggregates are just simple sums or averages,
which are measured in the same units as the individual components that constituted them, i.e.,
they share the same dimensionality. For example, the national interest rate is calculated on a
simple average of rates paid by all insured depository institutions for which data is available (the
resulting aggregate’s dimensionality in this case is %, which is the same dimensionality of all the

constituents available).

By contrast, synthetic aggregates are fabricated out of components, whose structure is
altered (Hoover, 2001, p. 113). Synthetic aggregates’ components do not share the same
dimensionality with the other components because the components need to be added / averaged
to estimate the aggregate, components need some adjustments to their dimensionality—i.e., what
Hoover refers as “components’ structure gets altered”.>* The natural rate of unemployment

(NRU) is an example of a synthetic aggregate. It goes beyond counting (and then averaging) the

23 Hoover used Maki’s (1996) discussion of realism in economics, specifically, his distinction between semantic
realism and ontological realism in economics.

24 Hoover, elsewhere, pointed out to me that a better description of synthetic aggregates is that these are not
quantities that are dimensionally distinct but quantities that cannot legitimately be understood as derivable from the
microconfiguration of the economy without adding an independent macro premise to the derivation. This, I think,
emphasize best my argument in 3.1,
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number of people currently not in paid labor. NRU determinants include facts about the expected
future of the economy, changes in labor force characteristics, technological progress, changes in
labor market institutions, actual wage settings, and changes in government policies (Krugman
and Wells, 2009). That is, there is not direct relationship with its components, thus, giving

microfoundations to all of NRU’s macrovariables might not be plausible.

According to Hoover, the above ontological distinction among aggregates exposes two
things. One, since synthetic aggregates composition goes beyond just adding all the components
together, there is no straight relationship between the aggregate and its components. Two,
consequently, the latter shows that giving microfoundations to synthetic aggregates will be
inadequate. 2 But is this enough to solve the question about microfoundations? I think it is not

enough.

3.1 Are There Two Types of Aggregates?

Hoover’s distinction presents problems that make his methodological account fall short.
Before I develop on this issue, it is important to note that Hoover’s ontological classification
allows economists to derive microfoundations to natural aggregates. This is because natural
aggregates do seem to bear a relationship with its individual components, so deriving
microfoundations its plausible. Additionally, the latter entails that deriving microfoundations to

natural aggregates might have some epistemic justification. Economists that value theoretical

25 It goes beyond the scope of this paper to give a separate argument to Hoover’s second step, in which he aimed to
account proof for the fundamentality of synthetic aggregates. Hoover uses Hacking’s manipulability criterion, which
states that an entity exits if there is a procedure used to manipulated parts outside the domain of the theory this entity
is embedded in and such procedures such entity is used as an instrument—e.g., “real rate interests and the yield
curve are synthetic aggregates, and both are entities with causal powers in some economics theories” (Hoover, 2001,
p. 123). Although this step depends on Hoover’s ontological distinction, it can also be applied whether
macroeconomic aggregates are taken as fundamental or not. If they are the focal variable in a model, they will be
able to manipulate other variables, hence, passing the Hackings manipulability criterion.
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coherence—i.e., macroeconomic relationships are consistent with microeconomic theory axioms
such as microeconomic equilibrium theory?—have enough reasons to derive microfoundations

to natural aggregates.

Whether microfoundations are available to one type of aggregate and not to the other is not
where my concern is. My main concern is to show that Hoover’s distinction is not clear. Hoover
claims that since synthetic aggregates are fabricated of components whose structure gets altered,
this makes it implausible to derive microfoundations (Hoover, 2001). Ultimately, this is what
makes synthetic and natural aggregates ontologically distinct. But a closer look shows that there
are reasons why the natural / synthetic distinction is unlikely to make for an ontological
distinction. Indeed, this distinction speaks more to differences in the ease with which a
macroeconomic variable can be measured, and not to an ontological difference among

aggregates.

To see this, begin by considering the Natural Rate of Unemployment. NRU is said to be the
variable / point that describes the level of unemployment that would exist when the labor market
is said to be in equilibrium. However, to model and measure NRU, we need to estimate when the
labor market is in equilibrium: we would need to determine the wage / price level that balances
supply and demand for labor. Unsurprisingly, doing that is difficult (McAdam & Morrow, 1999;
Reiss, 2001; Stockhammer, 2004). However, this is not a point about the ontological constitution
of the unemployment rate. It has to do more with economists’ purposes and abilities: they need
to find a model or measurement procedure that allows them to get to an estimate of the

unemployment rate that matches what they want to use it for. Therefore, in some cases,

26 For a further discussion on internal and external consistency read Wren-Lewis (2007, 2011, 2018).
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measuring unemployment by adding the number of working age people failing to get a job might
well be enough, while for others it might be more appealing to use a measurement procedure as
the one engaged with NRU. In short: the unemployment rate could be treated as either a natural

or synthetic aggregate.

More generally, it is not clear that there is one specific method for aggregating micro-
variables: in different circumstances, this is best done by simple sums and averages, linear
functions, more complicated differential equations, etc. So, it is not clear that Hoover’s
distinction makes an ontological distinction among aggregates. In particular, the purpose of
converting one thing into another form is often instrumental (regarding Hoover’s claims about
sharing dimensionality among variables in an aggregate) —i.e., applying necessary measurement

operations to obtain common ground for later.?’

Also, most measurement procedures involve some alterations to constituents, and this is
just one step of the measurement procedure. Macroeconomists as scientists need to make
decisions regarding scale adjustments / calibration when measuring a// theoretical concepts. For
instance, according to Tal (2020), measurement model-based accounts state that any
measurement outcome is just “claims about the values of one or more quantities attributed to the
object being measured and are typically accompanied by a specification of the measurement unit
and scale and an estimated of measurement uncertainty”. So, it seems that “what makes”
synthetic aggregates different is a lack of agreed upon or official measurement units and / or
scales. This is an issue of synthetic aggregates holding a lower degree of measurement epistemic

fidelity, not an issue that can grant an ontological distinction.

27 An example is to convert kilograms (kg) to pounds (Ib) an approximation, which has been previously stablished
and accepted, is used—i.e., 1 kg. corresponds to 2.2 1b. approximately.
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In the background of this point is the fact that economic phenomena are complex, in the
sense that one economic phenomenon is constituted by many factors. To be able to construct
compelling models that serve as measuring instruments, economists must idealize or abstract
some features. Determining which factors should be abstracted or idealized does not depend
entirely on the nature of economic phenomena, but on what aspects we want to model or
measure. To assume that synthetic aggregates will be modeled focusing only on the factors that
cannot be microfounded, would be a mistake because it is blind to the fact that some synthetic
aggregates still count with macrovariables that can be modeled with the aim to measure some
aspects that microfoundations can be derived. In short, it seems that to give microfoundations or

not depends on either methodological limitations or methodological goals.

The key problem with Hoover’s argument is that with no clearer distinction between
aggregates, his methodological approach suffers the consequences. This is because it is not clear
that synthetic aggregates in fact exist fully independently from microeconomics—i.e., a
macroeconomic aggregate which no microeconomic relationship can be shown— hence, there
will not be macroeconomic causes to analyze independently from microeconomics. Unless the
latter is one among the macroeconomists goal with the macroeconomic aggregate
model/measurement. In shorth: Hoover’s methodological account cannot start without the
success of his ontological argument. In the following section I make clear that for an argument

against microfoundations it is better to just drop the ontological argument.

4. Modelling at the Right Level: A Non-Ontological Approach to Microfoundations

Instead of following Hoover, I want to suggest that the debate about microfoundations

should stray from ontological considerations and instead start from the fact that macroeconomic
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models are built for specific purposes (either practical or theory development purposes). This is
not to say that the metaphysics behind microfoudnations is not an important issue to inquire
about, however, the point I want to make in this section is that the inputs from the best
macroeconomics’ metaphysics of the time do little to resolve or give a clearer answer to why or
why not macroeconomic models need to provide microfoundations. As I highlight below (and
has been widely accepted) is not necessary for scientific models to hold an isomorphic relation
between the target-system model and real-world phenomenon (read Morgan, Morrison, &
Skinner, 1999; Morgan, 2012; Weisberg, 2013; Knuuttila, 2011). So, why is it that the
microfoundations debate still being discussed under such considerations? That is,
microfoundations as best way to represent macroeconomic phenomena. Contrary to this, the
microfoundations debate needs to be discuss and understand taking into consideration (seriously)
macroeconomists scientific practices (methodology)—by questioning and analyzing such

practices.

For example, macroeconomists have the option to keep using their benchmark models—
e.g., Aggregate Supply-Aggregate Demand (AS-AD) model, Dynamic Stochastic General
Equilibrium (DSGE) model, endogenous growth model, etc.— or substitute the model for
another (Rodrick, 2015). This approach allows the question of microfoundations to be about the
purpose of the model. Depending on the purpose of the model, it’s possible that some

macroeconomic models would be best without microfoundations, and vice versa.

I suggest that Dani Rodrick’s model choice approach in economics is a better starting
place (Rodrick, 2015). His account offers a procedure of selecting a model that best fits the

question/purpose the model was built for. In what follows, I briefly explain Rodrick’s account.
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4.1 Rodrik’s Model Choice Account

Rodrik’s model choice account is constituted by three steps: (1) selecting candidate models,
(2) identifying critical assumptions, and (3) carrying out verification procedures. Selecting
candidate models involves finding a set of simple and mathematically tractable models that
plausibly represent a given target and specific purpose. Each plausible model provides a
narrative of the cause-and-effect and if-then relationships (Rodrick, 2015, p. 19). Next,
identifying critical assumptions: although economic models involve many assumptions, not all
are critical. Economists must identify the critical assumption that if modified in an arguably
more realistic direction, it would produce a substantive difference in the model’s conclusion
(Rodrik, 2015). Finally, carrying out verification procedures: there are four types of
verification, and each consists in the process (or skill) of moving back and forth between the
model and the real world. The skill assesses the fitness of the model with respect to the specific

context, purpose, or policy consideration the model was built for.

These verifications are meant to confront the model with empirical evidence instead of first
principles (Rodrick, 2015). 1) Verifying critical assumptions. Economists must check whether
the critical assumption is fundamental for the question the model is assumed to answer (Rodrick,
2018). For example, for the question, “How does a tax increase effect the price of cigarettes? ”,
product homogeneity (the assumption that economic consumers have no preference among
different cigarette brands) is not a critical assumption. Whether different cigarette brands are
perfect substitutes or not would have no effect on the result of the model. In contrast, for the
question, “What is the effect of price controls on the cigarette industry?”, product homogeneity
becomes a critical assumption because consumers’ preference among different cigarette brands

can show a decrease of consumption in some brands, for example. 2) Verifying Mechanisms. A
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model’s operative mechanism needs to be verified as being empirically relevant to the real-word
working of such mechanism. In a competitive model, a firm’s supply and market price is the
operative mechanism—e.g., when an industry restricts supply, the market price goes up; when
supply is increased, the market price goes down. There are plenty of real-world examples of
shocks to supply having had observable effects on prices (Rodrick, 2015). 3) Verifving direct and
indirect implications of critical assumptions. Whether the model’s results approximate a variable
is subject to direct verification that aims to verify whether the incidental implications are broadly

consistent with observed outcomes.

4.2 Microfounded / Not-Microfounded Macroeconomic Models

Accepting that model diversity in economics is an epistemic virtue?® (see Emrah Aydinonat
2018; Veit 2020) changes the microfoundationalist approach in macroeconomics modelling from
an ontological concern to a methodological concern. Note that I am not advocating for Rodrick’s
account as the modeling approach in economics. It would work with other model choice
approach too, for example, model selection theory.?” What is compelling from Rodrik’s account
is that emphasizes that model diversity in economics should be seen as an epistemic virtue

instead of a constraint.

However, that is not to say that everything goes. It is important to establish what constitutes
an adequate choice process. As it has been pointed out that Rodrick’s step of identifying critical
assumptions does not work in the DSGE macroeconomic model (see Grune-Yanoff and
Marchonni 2018; Kuorikoski and Lehtinen 2018). DSGE models have core critical assumptions

that cannot be changed. For intertemporal optimization, for example, alteration would only be

28 In chapter four I discuss in detail model diversity’s methodological virtue.
29 Read Rocherfort-Maranda, 2016; Sober, 2002; Foster & Sober, 1994.
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possible “if the whole DSGE framework is abandoned” (Kuorikoski & Lehtinen 2018). Also,
altering DSGE’s representative consumer critical assumption (i.e., making it more realistic)

makes the DSGE model mathematically unattractable (Kuorikoski & Lehtinen 2018).3°

The above objections suggest that macroeconomics is not a good candidate for Rodrick’s
model choice account. But these objections undermine the epistemic virtue of model diversity in
economics. Economic phenomena is diverse. Economists need to build different models
targeting same phenomena in which different variables, parameters, and exogenous and/or
endogenous relationships are the focal point of the model in order to explain and make
predictions. Thus, although it might be true that DSGE’s critical assumption cannot be altered, it
does not entail that all macroeconomic models would have the same issue. It seems plausible that
either a microfounded economic growth model or a non-microfounded economic growth model
can be developed for a specific purpose. In short: the above objections are specifically to one of
Rodrick’s steps, but that should not dissuade economists and philosophers of science from

attending to the epistemic virtues of model diversity.

Note that, although here I rely on Rodrcik’s account, I am not blind to the fact that his
procedure needs further specifications. What would happen if you were faced with two models
that verifiably hold the same degree of empirical accuracy or inaccuracy and respond to the
question equally (see also Griine-Yanoff & Marchionni 2018)? What should drive the
economist’s choice? This is an important question that philosophers of economics and science

should explore more (e.g., Ruiz and Schulz, forthcoming). My point here is to illustrate that

30 Note that another issue with DSGE models is that the conclusions’ direct implications are far away from reality,
which bring little value—e.g., DGSE models’ representative agent (see Hoover 2015; Faust 2009; Kirman 1992). As
Rodrick points out, if these cannot be confirmed, economists must rethink the value of keeping them, since there
might be more useful models with respect to the question the model is used for.

35



questions about the microfoundationalist approach in economics can have different answers
when considering the epistemic virtue of model diversity. Whether or not to include
microfoundations would not depend on models accurately (i.e., more realistically) representing
the phenomenon in question. As Rodrick stated, “it is not immediately clear to me that assuming
a representative household with an infinite lifetime is always a better representation of
individual-level behavior—i.e., appropriately ‘microfounded’— than assuming fixed savings
propensities for different groups of consumers” (Rodrick 2018). But it would depend on
methodological concerns such as prediction, empirical relevance, explanation, data fitness,
policy goals, etc., instead. In other words, it’s about picking models that work for the task at

hand; we might sometimes go with microfoundations, and sometimes not.

For example, the expectations-augmented Philips curve (NAIRU) is a benchmark model
used in monetary policies. This model is microfounded because it introduces adaptive
expectations, which predict or explain an agent’s behavior based on their past experiences and
expectations for the same event. The expectations-augmented Philips curve uses these to explain
that agents will associate high inflation with rising salaries and will adjust their behavior on past
experiences, ultimately influencing the effect of the monetary policy. But the NAIRU model’s
explanations and predictions do not necessarily entail better results. For example, Stockhammer
(2004) compares a NAIRU model and a Keynesian model to European unemployment in which
the Keynesian approach performed more successfully than NAIRU (also read Smets, Christoffel,
Coenen, Motto and Rostagno, 2010). Rodrick might argue that, since modeling is question-
dependent (as it is context-dependent), different countries, which entail different policy concerns,
might call for different models (Rodrick 2018). The question of the need for microfoundations

changes when it is considered from a methodological perspective.
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5. Conclusion

I showed that Hoover’s distinction between natural and synthetic macroeconomic aggregates
is a difference of measurement procedures instead of an ontological difference. By showing this,
one must accept that his methodological account—causal structural analysis— does not gets off
the ground. Illustrating the problem of metaphysical-based argument against microfoundations.
Also, by considering Rodrik’s model choice account it became clearer that the problem with the
microfoundationalist approach is not only economists’ commitment to ontological individualism
per se. The problem, also, it is with some of the methods used to provide microfoundations—
e.g., the representative—agent optimal maximizer with adaptive expectations (Hoover, 2001,
2008, 2015).3! The problem with this method is that it fails to fulfill its objective: to model the
decision problem for each agent in the economy.?> Both of these problems are the result of
seeing modeling with only one purpose—i.e., accurate representations. Both of these methods
employ to model macroeconomic aggregate phenomena could be assessed differently if it is
accepted that models’ goas go beyond representation. For the microfoundationalist approach, the
latter, reveals that it is plausible that sometimes microfoundations are needed and sometimes

they are not.

31 Something similar also has been argued regarding DSGE models: although microfoundations might be a useful
tool, they are not the ultimate goal of macroeconomic models. That is, if the macroeconomic model makes the
wrong aggregated simplifications, then the microfoundations derived from them will not be compelling (Korinek
2017).

32 Instead, the representative-agent method assumes that the choices of all the diverse agents can be considered as
the choices of one “representative” standard-utility-maximizing individual whose choices would be the same as the
aggregate choices of all the heterogenous individuals (Kirman 1992; Hoover, 2001, 2008, 2015).
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Chapter 1V: Economic Model Diversity and Policy Making

1. Introduction

Although economists use a variety of models to make sense of diverse and complex
economic phenomena, and thus count with (or can build) a variety of models to make sense of
these, it has not prevented them to adopt benchmark models — e.g., Supply-Demand model,
Dynamic Stochastic General Equilibrium (DSGE) model, IS-LM model, endogenous growth
model, etc.?? Science adopting models as fundamental to their object of study is not uncommon
nor a reason to criticize its methodology. Nonetheless, the 2008 financial crisis engendered
suspicion about some of macroeconomics’ benchmark models. People wondered why they did
not “see it coming:” why did macroeconomists fail to predict the nature, timing, or severity of
the crisis (Bernanke, 2010)?** In other words, the public became skeptical of macroeconomics
methodology. Almost 15 years after the 2008 financial crisis, macroeconomists have not given
up on their benchmark models; not even the DSGE model, which was one of the most criticized
(Stiglitz, 2018; Korinek, 2018; Bruine de Bruin et a/, 2010). It is true that changes to the DSGE
model have been made, but the revisions seek only to account for the criticism pointed out—e.g.,
to incorporate or account for heterogenous agents instead of a homogenous representative agent
(Kaplan, Moll, and Violante, 2018). In short, macroeconomists seem to be patching a sinking

boat.

33 Although in this paper I, mainly, focus on macroeconomics, it does not mean that there are no benchmark models
in microeconomics. In fact, the microfoundationalist approach is derived from the commitment that economics
modeling must derived all of their conclusions from the choice patterns of individual economic agents.

3% According to several economists, macroeconomists failure to predict the financial crisis is not the only (or main)
responsible of such event. For instance, it has been pointed out that financial institutions managers’ greed played a
major role (Suranovic, 2010). Lack of knowledge to the new financial instruments (Keim, 2012). Although all these
have enough justified reasons, in this paper I focus to the criticism to macroeconomics modelling.
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The 2008 financial crisis is an unfortunate example of what happens when models are
used dogmatically (Rodrik, 2015). Using models dogmatically “make practitioners, with time,
become overconfident of the models’ epistemic relevance, which leads to errors —e.g., errors of
omission and errors of commission” (Rodrik, 2015).3° To prevent this, economists should
embrace model diversity as an epistemic virtue. Economists should employ this skill to navigate
among models and alter and/or substitute them for a model that best fits the model’s purpose
(Rodrick, 2015, 2018). Thus, in this paper, I argue that model diversity (distinct from model
pluralism) not only improves economics as a discipline but is also crucial in justifying the

relationship between economic models and the policy making process.

The structure of the paper is as follows. In section 2, I explain what is meant by “model
diversity” and why it should be differentiated from “model pluralism.” In section 3, I expand on
the methodological virtue of model diversity for policy making purposes. In section 4, I briefly
lay out an example of model diversity focusing on the microfoundationalist approach in

macroeconomics modeling. In section 5, I conclude.

2. Model Diversity Is Not Model Pluralism

Philosophers of science have been slowly embracing pluralistic accounts in science and
scientific methods.*® Scientific pluralism in philosophy of science is motivated by the limitations

of accounts seeking “the unity of science,” or the idea that the different scientific domains can be

35 Rodrik thinks these errors are the consequence of identifying a model with the model—i.e., benchmark models.
Errors of omission are products of the inability to see troubles looming ahead. Errors of commission are products of
fixating on a particular view of the world, which makes economists “complicit in policies whose failure might have
been prevented” (Rodrik, 2015, pp. 152).

36 For pluralism as a program in science read Ruphy, 2011; Giere, 2006; Longino, 2006; Galison and Stump, 1996;
for pluralistic accounts in specific scientific practices, such as explanation, read Mitchell, 2002, 2003; Gijsbers,
2016; about models, read Weisberg, 2007, Morrison, 2011, Veit, 2020; about computer simulation, read Edwards
2010, Weart, 2010.
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unified into one single theory. In other words, pluralistic scientific practices are motivated by
the limitations of accounts seeking the explanation, the model, the theory, etc. (e.g., Philip
Kitcher’s explanatory unification account [Kitcher, 1981, 1989]). However, due to the
complexity found in the natural and social world, unity seems implausible. Therefore,
philosophers of science have pointed out that scientific practices must develop multiple
explanations or models to fully obtain what is at the heart of the research. In scientific domains
that overlap at different levels of organization—e.g., explanations in biology at the cellular level
and the organ level (Braillard and Malaterre, 2015) — scientific pluralism has been widely

adopted, or at least discussed more generally.

Note that is not the purpose of this paper to argue against pluralism—specifically model
pluralism. Personally, I am sympathetic to such pluralistic accounts. Instead, in this section the
purpose is twofold. One, “model pluralism” as it has been developed lately by Veit (2020, 2021)
and Aydionant (2018), who base their account around Rodrik’s view of “model diversity as an
epistemic virtue,” misinterprets and strays away from model diversity’s epistemic virtue. (I point
out the issues with both accounts in section 2.2.) Two, both accounts are implicitly committed to
a sort of epistemic completeness that ultimately undermines the main aim of “model diversity,”

disguising its relationship with policy making.

2.1 Model Diversity

Since literature on model diversity is limited, it is sufficient for our purposes to
understand what Rodrik implies by “model diversity” throughout his book. First, the call for
model diversity started as a criticism of economists’ tendency to commit to ‘benchmark’

models—i.e., when economists confuse a model for the model (Rodrick, 2015). Only focusing
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on one set of leading models precludes economists to focus on the different perspectives
economics models have to offer. This is problematic because economists will only focus on the
set of conclusions stressed by these benchmark models, overlooking the variety of economic
phenomena (Rodrik, 2015, pp. 198). Economists, instead, need to take advantage of the
“multiplicity of models tailored to a variety of settings” (Rodrik, 2015, pp. 11). Embracing the
idea that models can be built based on a specific purpose, context, or question allows economists
not only to improve economics’ epistemic power, but also to give better practical advice—i.e.,
policy. Although a specific purpose focus on a specific phenomenon, different models answer to
this differently. Thus, economists need to evaluate which model best fits the purpose. The upshot
from the above is that, in economics, model diversity has not been used to obtain any sort of
epistemic completeness. Put differently, it is not a scientific methodology that seeks a set of

models that would exhaustively predict, explain, and/or teach economic phenomena best.

For example, in economics, besides competitive market models, one can also find
uncompetitive market models—e.g., monopolies, duopolies, monopolistic competition, just to
mention some—oligopoly market models—e.g., Cournot model, Bertrand model, Stackelberg
model. Just as there are models about types of uncompetitive models, there are models with
mathematical structures that track different causal structures’ dimensions, like static versus
dynamic models and simultaneous versus sequential moves models. The upshot of all these
examples is that is not necessary that, for example, market price can be only model as a static
model (market demand and supply at a particular point in time) but also it can be model as a
dynamic pricing model (how demand fluctuations relate to market price). These two models are
neither complements of each other nor do they fully explain or predict market price. Instead,

these two models model market price differently depending on their scientific purpose.
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The second point to consider for a better understanding of model diversity is that, as Rodrick
emphasizes, different models of x phenomenon cannot be assessed as one being “right” and the
other “wrong.” Three models of working markets are just “three different visions of how markets
function (or don’t)...The correct answer to almost any question in economics is: It depends.
Different models, each equally respectable, provide different answers” (Rodrik, 2015, pp. 17).
Model diversity’s epistemic virtue thus relies on the variety of models already at hand and the
ability to adapt or build on existing models depending on the purpose the model is going to be
used for. Ultimately, model diversity’s epistemic virtue is that it gives economists power o
choose a model that best fits a chosen purpose. Considering this more seriously, this explains
why most of Rodrik’s book corresponds to the development of a model choice account (laid out

in chapter 3).

2.2 Model Pluralism

As I have shown in section 2.1, Rodrik did not lay out a clear picture of what he meant by
“model diversity as an epistemic virtue in economics.” Because of this, recent accounts of model
diversity have been developed. These accounts, however, improperly elaborate on model
diversity as stated by Rodrik. These accounts conflate model diveristy with model pluralism
(implicitly or explicitly). This is troublesome. It is important to keep them separate because (1)

as a method, they entail a different process, and (2) their epistemic virtue is different.

A philosopher who elaborates on model diversity is N. Emrah Aydinonat. He argues that
model diversity secures better economic explanations. This is because economists build models
with the aim (among others) to find the right set of models to explain the phenomenon at hand,

and most economic phenomena are the result of multiple causal factors. A single model cannot
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give us a complete explanation (Aydinonat, 2018). In other words, economists cannot provide an
exhaustive explanation citing all the relevant causal factors of x phenomenon with one model.
Thus, different models—each targeting a specific casual factor or answering different what-if
questions about the phenomenon in question—are a means to better explanations in economics.

“Model diversity” in economics, according to Aydinonat, allows the latter.

Aydinonat’s account of model diversity for better economic explanations, however,
resembles explanatory pluralism. It is accepted in neuroscience, for example, that fully
explaining a phenomenon requires the integration of various mechanistic explanations at
different levels (Craver, 2002).3” Aydinonat’s account digresses and embellishes model
diversity’s focal goal: the power to choose a model for a purpose. Instead, his account of “model
diversity” for better economic explanations is just a version of explanatory pluralism, which
aims for an exhaustive explanation of a particular event. The difference is that, instead of a
number of mechanistic explanations, economists must provide a number of different models

targeting different causal factors for an ‘exhaustive’ explanation of a x phenomenon.

A problem with this account is that it only focuses on explanation. There are other goals a
model can be built for, goals that do not necessarily involve the integration of a variety models to
achieve some purpose. Another problem is that, since a set of models are needed for an
explanation of x economic phenomenon, it is not clear how many models are needed to explain a
phenomenon and how different these models would need to be from each other. What about
constructing models on non-major causal factors in a phenomenon? Where does one draw the

line concerning how many models are needed to obtain ‘better” explanations in economics?

37 For explanatory pluralism in biology read Braillard, P. and Malaterre, 2016.
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On the other hand, Walter Veit (2020, 2021) dubs ‘model pluralism’ an account based on and

t.3 Model pluralism

expanded from Rodrik’ model diversity, but incorrectly overelaborates on i
also foments what I have been calling “epistemic completeness,” or the idea that multiple models

guarantee an exhaustive explanation, representation of a target system, precise predictions, etc.

“Model pluralism” (strong model pluralism), *° according to Veit, consists of two theses:
p g p g

“(i) any successful analysis of models must target sets of models, their
multiplicity of functions within science, and their scientific context and history
and (ii) for almost any aspect x of phenomenon y, scientists require multiple

models to achieve scientific goal z”” (Veit, 2020, pp. 93).

Thesis (i) is a how-to thesis—i.e., how philosophers of science must study to further understand
the practice of scientific modeling— which I do not see as a controversial. In fact, my minor
objection to thesis (i)—if we can call it an objection—is that it is not new that philosophers of
science focus on actual practices of modeling across the sciences, their different functions
(epistemic and non-epistemic), scientific context and history. Philosophers of science have also
engaged in debates concerning models’ ontological status (read Méki, 1994; Morrison and
Morgan, 1999; Zeidler, 2000; Knuuttila, 2009; Odenbaugh, 2009; Frigg, 2010; Peschard and Van

Fraassen, 2018; Morrison, 2011; Weisberg, 2012). Another minor objection is that suggesting

38 Although Veit’s ‘model diversity’ entails both a descriptive claim—*“models and modeling practices in science are
incredibly diverse” (Veit, 2020, pp 92)—and a prescriptive claim— “model diversity is to be sought and embraced
(Veit, 2020, pp. 92) —he concludes that referring to both “interchangeably when speaking of model pluralism”
(Veit, 2020, pp. 92) is unproblematic. Note that the issue I found in Veit’s account has nothing to do with a
linguistic mix up.

39 In this paper is not necessary to give an exhaustive description of Veit’s account. However, it is important to note
that he identifies four forms of model pluralism—weak, weakly moderate, moderate, and strong. From these, he
identifies Rodrik’s model diversity and Aydinonat’s account with what he dubs weakly moderate model pluralism—
i.e., as “each phenomenon has many different aspects, and scientists need different models to explain/predict these
different aspects of a single phenomenon” (Veit, 2020, pp. 96). Since I take this version to concur with pluralistic
accounts of scientific practices (modeling) in general, I have decided to focus on strong model pluralism to highlight
why model diversity is not model pluralism.
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that an analysis of models must always target sets of models for this to be successful seems odd.
Scientists or philosophers of science can explore, and gain knowledge from, the practice of

modeling by analyzing one model in a specific domain at the time.

For example, a philosopher of science that won a scholarship to study scientific models
can organize her grant in the following way: during year 1, she can study modeling in climate
science; during year 2, she can study endogenous economic growth models; during year 3, she
can study nuclear models in physics, etc. It is not clear to me how analyzing sets of models
would, necessarily, improve each one of these research grants. It seems to me that by analyzing
each type of model, one at a time, scientists and philosophers of science can implicitly make
comparisons with their past knowledge. In other words, I think it is odd to require scientists to
make explicit that each time they assess a model it has been compared (or it must be compared)
to a set of models. I think this is already implicitly practiced, and that it should not be a condition

for scientists or philosophers of science, but an option. This is all I can say about thesis (1).

Thesis (i1) is controversial and entails a different epistemic virtue (goal) from model
diversity’s epistemic virtue. Thesis (ii) prescribes that, independently of scientific goal z,
scientists require multiple models of aspect x of phenomenon y. If one of the specific scientific
goals is explanation or prediction, thesis (ii) seems non-controversial. Although some scientists
need several models to accomplish these goals, I do not think this is a necessary condition. For
example, it is actually the case that, in climate science modeling*’ (computer simulation),
multiple models for forecasting purposes are used. Since the climate system is complex and

technology is limited, is not possible to calculate all the equations for every cubic meter,

40 Similarly, large-scale computational models (multiequation models) to forecast the economy and predict the
effects of monetary and fiscal policy are used in most central banks.
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variable, and parameter. Scientists thus divide the climate system into layers (smaller models) to
calculate pressure, humidity, wind, temperature, etc., and to give a fair approximation (Parker,
2018; Lenhard and Winsberg, 2010). But what about other scientific goals—for example, policy

making? I come back to this in section 3.

So, what is wrong with thesis (i1)? In fact, not much. Its main problem is that, as
described by thesis (ii), model pluralism’s epistemic virtue enforces ‘completeness:’ the
explanation, the most accurate prediction, the representation of a target-system, etc. There is an
implicit assumption that scientists would need multiple models to explain x of phenomenon y.
The reason seems to be that of providing an exhaustive explanation. We see a similar situation
when representation is the scientific goal. Veit makes this point explicit when emphasizing
mistakes assumed of Schelling model of segregation constitution—the mistake is that the
Schelling model is taken as one single model (Veit 2020) and not as “a whole cluster of models
that are related to each through genealogical origin and similarity” (Yilkoski and Aydinonat,

2014).

The problem is that model diversity is not just about multiple, numerous models that help
achieve a scientific goal.*! To suggest that diversity gives you exhaustive epistemic goals is a
mistake. Model pluralism and model diversity must be considered separately for a better
understanding of their epistemic virtue. To allow these two methodologies to be used

interchangeably is like mistaking Latin American countries as an integrated multi-culture. This

41 Miki (2018) points out that model diversity should not be confused with the number of models: “It is one thing to
have a large number of models of the same kind, and quite another to have many diverse kinds of models . This is
hinting that diversity needs to be considered on its own and not as a synonym with pluralism.
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limits the understanding of the diversity and variety of regions and cultures, each one with its

own richness. The same is at risk by conflating model diversity and model pluralism.

Another problem is the generality in which “scientific goal z” is portrayed. For some
scientific goals a pluralistic approach to modeling is something that is needed and should be
done. But this might not apply to all scientific goals. Scientists often are only interested in
merely providing a partial account of aspect x of phenomenon y. The number of models needed
depends a bit more on the specific scientific goal z. What the model is going to be used for?
What is the question the model is trying to answer? Contrary to this, model diversity guarantees
that you have at least two models to choose from. Compare which one best serves the purpose,
revise its empirical accuracy with the purpose at hand, and use the one that fits best (Rodrik,

2015, 2018; also read Reiss, 2016; Parker, 2020).

The issue is not whether model pluralism is a bad methodological approach. Rather, the
issue is that model diversity plays an important (and different) epistemic role for policy making,
which I will make clearer in the next section. Thus, model pluralism and model diversity must
keep separate. Economists can choose among the variety of models specifically with respect to
the policy at stake. It is one thing to say that many models (model pluralism) are needed for z
policy; it is another to say that there are a variety of models (model diversity) to choose from for

z policy.

3. Model Diversity and Policy Making

Although Rodrik develops a model choice account, which evaluates and assesses how to
select a model for z purpose, in this section I will not expand on his model choice account

because that would digress from what is at stake here. That is, a defense of model diversity’s
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methodological virtue and its relationship with policy making. Instead, I focus on two things.
One, model diversity aids economists in improving communication concerning why they propose
a specific model for a policy.*? The step I am envisioning most likely happens implicitly in the
model-construction/model-choosing process. Think of such step as an epistemic justification for
a model to be used for the policy at hand. Two, I highlight some plausible features that are

relevant in the model-choosing/policy making process.

In better words, the epistemic justification I propose concerns economists (scientists in
general) and policy makers engaging in a dialogue in which both evaluate models and choose the
one that best serves the purposes at stake for the development of a policy. This is important
because economists must have certain knowledge about what the aim is with the
initiative/intervention the policy makers seek. Similarly, policy makers must be aware of the
model’s constraints. For example, each must talk about why X methodology is preferred and
whether such preference is share or not must be communicated. Also, employing this step
secures that, in the policy writing process, a description of the method/procedure/approach used
to get the result is not the only “scientific” assessment made on behalf of the economists. Policy
proposals need a more detailed explanation concerning why X methodology is preferred instead
of ¥ methodology—i.e., X methodology will strengthen the policy acceptance chances. For
example, the policy advice might be received better. Economists and scientists must ensure that
their voices are understood accurately, and highly mathematical complex models might not be

accepted or understood.

42 Note that what I am proposing here is not an alternative to cost-benefit analysis. The latter is a policy evaluation,
not an evaluation of the model.
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Economists have, or can learn, the skill of evaluating models. However, note that
economists (and scientists in general), when evaluating a model, do not only focus on the
representational adequacy of the model, but also on how well it fits a purpose. Most importantly,
note that adequacy for x purpose can be an epistemic purpose—that is, explanation or
prediction—and/or a non-epistemic purpose, such as purpose policy (practical purpose).
Although the intended purpose is a practical one, an epistemic purpose related as well: “the
intended contribution of the model is epistemic: it is expected that the model’s serving one or
more epistemic purpose will, in the context of a more extended activity, facilitate the
achievement of the practical purposes” (Parker, 2019, pp. 460). Therefore, a dialogue between
economists and policy makers must continue throughout the policy making process. In other
words, facilitating the achievement of the practical purpose is precisely what needs to explicitly

be pointed at when choosing between models.

The above dialogue needs to assess two models (but not necessarily two—it can be one,
three, four, etc., the point is that economists’ skill to navigate among models allows them to do
this) for a policy initiative. Economists and policy makers must consider whether there is a
suitable relationship with “target T, user U, methodology W, circumstances B, and goal P
jointly” (Parker, 2019, pp. 464).* This is a crucial point for economists as contributors to public
policy. Economists’ role must not end at the epistemic (methodology) phase. Economists need to
engage in more active and present conversations throughout the policy making process. For
instance, suppose economists choose to use model A because this gives us a better picture of

consumers behavior, but since the models’ mathematics are a bit more complex**due to the

43 For a detailed explanation of Parker’s model adequate-for-purpose account read Parker, 2019, 2021.
# To say that REG’s mathematics are a bit more complex does not entail that one must always chose models with
simpler mathematics. The point is that, for X purpose, simpler explanations are favored for specific target users. The
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endogenization of some macrovariables, the targeted audience has issues understanding its
implications, and thus the policy is not approved. Parker (2019) acknowledges that this is a case
in which the model is an inadequate model for purpose x: “although M’s equations are very
accurate, they are so complex that explanatory information is not silent to users (U)”. In other
words: economists need to navigate among models (not default to the most preferred model),
assess which seems to fit the policy purpose, and then communicate the epistemic imports of the

model to the policy maker to stablish the relationship described above.

Also, when it comes to policy making, economists and scientists in general must not
uphold the choice of methodology (model) by themselves. There must be features of the user (U)
which do not only concern economists and policy makers as target audience. For example, the
audience of a policy could be obscured or hidden from economists working on the model for the
policy. This is not absurd to imagine. Economists and scientists have been criticized for spending
too many hours on their research and too little time with the public. Objections claiming that it is
a mistake to expect all economists and scientists to engage in public affairs do not affect what I
am proposing. It is true that not all economists or scientists must engage in public affairs. There
is a reason they chose to be scientists instead of politicians. However, those who choose to
engage in public affairs via policy making must acknowledge the need for a better process to
communicate the epistemic findings behind their methodology and how it best fits the purpose at
hand (policy X). The latter is only achievable by establishing a suitable relationship with the

policy maker (and all the features mentioned above).

tradeoff depends on the adequacy with which the model fits with the relationship among the model adequate-for-
purpose’s features.
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This also shows that choosing between different models does not depend on the attractiveness
of a given epistemic or methodological feature alone—e.g., whether the macroeconomic model
is microfounded accurately to the movement. Instead, it would depend on which model better fits
the policy purpose at hand. It can be decided that intermediate cases are best: some /imited form
of microfoundations are found to lead to the best combination for the policy at hand. That is,
from a policy perspective, it may be best to endogenize just the national savings rate, but not to
endogenize the rate of technological progress. Once again, choosing a model for a specific
scientific goal does not imply that there must be a general account to do so—i.e., it’s a case-to-

cas€ manner.

What matters here is to establish the value for economists and scientists to engage in an
epistemic justification for using one model instead of the other. The epistemic justification is just
one of the starting steps to secure that the “writing” of the policy starts with the model that best
addresses the policy question. This would limit justifications (or lack of) to use models because
of ideologies, political purposes, or popularity of use. It might turn out that, according to x’
policy purposes, model A is the model that best fits X policy instead of model B, or vice versa.
Focusing on model diversity, model evaluations such as Rodrik’s account and/or Parker’s
account would prevent errors that happen when “economists (and those who listened to them)
became overconfident in their preferred models of the moment...they forgot about the other
models” (Rodrik, 2015, pp. 159), or because “refraction of an intellectual trend in academic
economics through the political process sometimes leads to a set of ideas being too dominant and
too long-lived in the policy world after the academic bandwagon has rolled on” (Coyle, 2022, pp

72).

4. An Example
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To make the arguments above clearer, it is best to look at an example. Suppose that, in a
think tank, an economist and a policy maker are working on a policy initiative to stabilize
economic growth. To do this, they are considering two models of economic growth—one with
and one without microfoundations. The first model—a version of the Solow model—treats
technological progress as an exogenous variable that grows at a fixed rate g. The second
model—a version of Romer’s endogenous growth model—treats technological progress as the
result of intentional investment decisions made by profit-maximizing agents (Romer, 1990;

Jones and Vollrath 2002).

Now, for certain epistemic purposes, the second microfounded model may be more
compelling: it provides an account of why and how technological progress occurs. However, in
this case, the first model may be preferrable. In virtue of the fact that it is easier to understand by
the targeted audience, policy interventions that increase the rate of technological progress—say,
increased funding for public universities—can be more easily justified to policy makers and the
wider public. In another context, though, where we are trying to decide among different policies
for increasing technological progress, the second model may be preferrable. This shows that,
when it comes to model choice, there need not be one right answer: it depends on the context in

question.

5. Conclusion

In this paper I showed that although model pluralism counts with a compelling epistemic
virtue, this is not (and it should not be used interchangeably with) model diversity. Model
pluralism’s methodological virtues is that which I dub epistemic completeness, whereas model

diversity’s methodological virtue is the ability fo choose a model for a purpose. The latter does
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not necessitate multiple models to obtain x purpose. Moreover, I expand on model diversity’s
place in policy making. The ability to choose between models prevents economists from using
models dogmatically, as argued by Rodrik. I showed that a model evaluation account (based on
Parker’s account), when choosing between models for a policy, allows economists and policy
makers to engage in a more transparent policy making process. When evaluating an adequacy-
for-purpose model, economists need to consider aspects beyond the epistemic goals of the

model, including features of the target audience.
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Chapter V: Concluding Remark

The chapters in this dissertation address the microfoundationalist approach in economics
from the perspective of a practice-based philosophy of science. By focusing on the details of how
economists (and scientists in general) build models in practice, new insights concerning the
microfoundationalist debate (and scientific modeling in general) become available. In what
follows I summarize the three core insights from my dissertation.

1. Microfoundations: Not Either / Or

As argued in chapters two and three, most of the arguments in favor of, or against, the
microfoundationalist debate rely on the metaphysics of macro- and microeconomics—i.e.,
whether macroeconomic phenomena are just the result of economic individual agents, and
whether the latter therefore must be explicitly taken to be the foundation economic models. This
framing suggests the debate is an either/or question. In contrast, by considering the question
about microfoundations from a purely methodological perspective, it becomes clear that whether
economic models require microfoundations should not be seen to be an either/or question. It is
possible that sometimes, macrovariables can and should be seen as a product of the decisions of
individual economic agents, but also these same macrovariables sometimes can be treated as
independent from their microeconomic parts. As I point out in chapters three and four, the
microfoundationalist argument depends on the scientific or policy purposes of the model.

2. Metaphysics and Science

Chapter two illustrates that addressing metaphysical questions (specifically concerning social
ontology) is neither necessary nor useful in the process of model building in economics (or

science in general). It is most often the case that relevant metaphysical issues are the outcome of
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model-building processes (and other scientific practices), not its starting point. Note that I am not
implying that metaphysical debates have no value or role in economic or scientific debates (or in
philosophy of science or social science). Rather, the point is that it is not necessary to solve these
debates first so as to progress in the (social) sciences—and that the latter can help us with the
resolution of the former.

3. Economic Methodology and General Philosophy of Science

I argue that philosophical debates concerning scientific modelling should look more at the
work done in economics. Understanding how economists use scientific tools—e.g., models,
ceteris paribus clauses, robustness analysis, econometrics, causal structures, randomized
controlled trials, etc.—to generate knowledge about the economic world can help shape and
provide useful insights for how to assess general issues in philosophy of science.

4. Further Research

The relationship between economic methodology and policy making (a key aspect of chapter
four) is an important area that needs to be explored further. Specifically, there is an open
question concerning whether economists—who are both practitioners of science and contributors
to public policy—have responsibilities that go beyond their epistemic responsibilities. This not
only highlights the need for understanding the significance of economic practice, but also the

moral and policy-based significance of economic practice.

55



References

Ahmed, A. 2016. “Grounded.” TLS: The Times Literary Supplement, April 27, 25.

Alexandrova, A. 2006. Connecting economic models to the real world: Game theory and the
FCC spectrum auction. Philosophy of the Social Sciences, 36(2), 173-192.

Aydinonat, N. E. 2008. The invisible hand in economics: How economists explain unintended
social consequences. Routledge.

Aydinonat, N. 2018. The diversity of models as a means to better explanations in
economics. Journal of Economic Methodology, 25(3), 237-251.

Bailer-Jones, D.M. 2003. When scientific models represent. International Studies in the
Philosophy of Science 17, 59-74.

Batterman, R.W. 2009. Idealization and modeling. Synthese, 169(3), 427-446.

Bechtel, W. 2007. “Reducing psychology while maintaining its autonomy via mechanistic
explanation”, in M. Schouten & H. Looren de Jong (eds.), The Matter of the Mind:
Philosophical Essays on Psychology, Neuroscience and Reduction. Oxford: Basil
Blackwell

Bernanke, B. S. 2010. Implications of the financial crisis for economics: a speech at the
Conference Co-sponsored by the Center for Economic Policy Studies and the Bendheim
Center for Finance, Princeton University, Princeton, New Jersey, September 24,
2010 (No. 544).

Blume, M. E., & Keim, D. B. 2012. Institutional investors and stock market liquidity: trends
and relationships. Jacobs Levy Equity Management Center for Quantitative Financial
Research Paper.

Boumans, M. 1999. Built-in justification. In M. Morgan & M. Morrison (Eds), Models as
Mediators: Perspective on Natural and Social Science (Ideas in Context, pp. 66-96).
Cambridge: Cambridge University Press.

Boumans, M. 2003. Review of Hoover, K.D Causality in Macroeconomics. History of political

economy, 35(3), 564-566

56



Braillard, P. & Malaterre, C. 2016. Explanation in Biology: An Enquiry Into the Diversity of
Explanatory Patterns in the Life Sciences. (History, Philosophy, and Theory of the Life
Sciences), Dordrecht: Springer Netherlands.

Bruine de Bruin, W., Vanderklaauw, W., Downs, J. S., Fischhoff, B., Topa, G., & Armantier, O.
2010. Expectations of inflation: The role of demographic variables, expectation
formation, and financial literacy. Journal of Consumer Affairs, 44(2), 381-402.

Cartwright, N. 1983. How the Laws of Physics Lie. Oxford: Clarendon Press.

Cartwright, N. 1993. “Marks and probabilities: two ways to find causal structure” in F. Stadler
(ed.) Scientific Philosophy: Origins and Development. Dordrecht: Kluwer, pp. 113-119.

Cartwright, N. 1999. The Dappled World, A Study of the Boundaries of Science. Cambridge:
Cambridge University Press.

Cartwright, N. 2007. The Vanity of Rigour in Economics: Theoretical Models and Galilean
Experiment. Hunting causes and using them, (pp. 31-66). Cambridge: Cambridge
University Press.

Craver, C. F. 2002. Interlevel experiments and multilevel mechanisms in the neuroscience of
memory. Philosophy of Science, 69(S3), S83-S97.

Contessa, G. 2007. Representation, Interpretation, and Surrogative Reasoning. Philosophy of
Science 71, 48-68.

Coyle, D. 2021. Cogs and Monsters. Princeton University Press.

Di Iorio, F., & Herfeld, C. 2018. Book Review: The Ant Trap: Rebuilding the Foundations of
the Social Sciences, by Brian Epstein. Philosophy of the Social Science, 48(1), 105-135.

Edwards, P. N. 2010. 4 vast machine: Computer models, climate data, and the politics of
global warming. Mit press.

Elgin, C. 2011. Understanding’s Tethers. Epistemology: Context, Values, and Disagreement
ed, Christoph Jager and Winifrid Loffler. Ontos Verlag, pp. 131-146.

Elliott-Graves, A. 2012. Abstract and Complete. PhilSci Archive. Retrieved from http://philsci-
archieve.pitt.edu/id/eprint/9274/.

57



Elliot-Graves, A. 2014. The role of target systems in scientific practice. Dissertations available

from ProQuest. AA13635498 https://repository.upenn.edu/dissertations/ AAI3635498

Elliot-Graves, A. 2020. What is a target system? Biology and Philosophy, 35(28).

Epstein, B. 2014. Why macroeconomics does not supervene on microeconomics. Journal of
Economic Methodology, 21(1), 3-18.

Epstein, B. 2015. The ant trap: Rebuilding the foundations of the social sciences. Oxford
Studies in Philosophy o.

Fazekas, P. 2009. Reconsidering the role of bridge laws in inter-theoretical reductions.
Erkenntnis, 71(3), 303-322.

Forster, M., & Sober, E. 1994. How to tell when simpler, more unified, or less ad hoc theories
will provide more accurate predictions. The British Journal for the Philosophy of
Science, 45(1), 1-35.

Frigg, R. 2009. Models and fiction. Synthese, 172(2), 251-268.

Frydman, R., & Phelps, E. S. (eds). 2013. Rethinking Expectations: The Way Forward for
Macroeconomics. Princeton: Princeton University Press.

Galison, P. L., & Stump, D. J. 1996. The disunity of science: Boundaries, contexts, and power.
Stanford University Press.

Giere, R.N. 2004. How models are used to represent reality. Philosophy of Science (Symposia)
71,742-752.

Giere, R. 2006. “Perspectival Pluralism”. In Scientific Pluralism, ed. S.H Kellert, H.E. Longino,
and C.K. Waters, 24-61. Minneapolis: University of Minnesota Press.

Gijsbers, V. 2016. Explanatory pluralism and the (dis)unity of science: the argument from
incompatible counterfactual consequences. Frontiers in psychiatry, 7, 32.

Gindis, D. 2009. From Fictions and Aggregates to Real Entities in the Theory of the Firm.
Journal of Institutional Economics, 5, 25-46.

Griine-Yanoff, T., & Marchionni, C. 2018. Modeling model selection in model
pluralism. Journal of Economic Methodology, 25(3), 265-275.

58



Hausman, D. 1990. Supply and Demand Explanation and their Ceteris Paribus Clauses. Review
of Political Economy 2:168-187.

Hausman, D. 1992. The Inexact and Separate Science of Economics. Cambridge: Cambridge
University Press.

Hempel, C. 1965. Aspects of Scientific Explanation, in Aspects of Scientific Explanation and
Other Essays in the Philosophy of Science. New York: Free Press.

Hoover, K. 1988. The New Classical Macroeconomics: A Sceptical Inquiry. Oxford: Basil
Blackwell.

Hoover, K. 2001. Causality in Macroeconomics. Cambridge University Press.

Hoover, K. 2008. Does Macroeconomics Need Microfoundations? In Hausman, D., editor,
Philosophy of Economics, pages 315-333. Cambridge: Cambridge University Press.

Hoover, K. 2009. Microfoundations and the Ontology of Macroeconomics in D. Ross & H.
Kincaid (Eds), The Oxford Handbook of Philosophy of Economics. Oxford: Oxford
University Press, pp. 386-409.

Hoover, K. 2010. Idealizing Reduction: The Microfoundations of Macroeconomics.
Erkenntnis, 73(3), pp. 329-347.

Hoover, K. 2015. Reductionism in Economics: Intentionality and Eschatological Justification
in the Microfoundations of Macroeconomics. Philosophy of Science, 8§2(4), pp. 689-711.

Hoover, K. D. 2021. The struggle for the soul of economics. Center for the History of Political
Economy at Duke University Working Paper Series

Hubbard, R. G., & O’Brien, A. P. 2015. Macroeconomics. Boston: Pearson.

Jevons, W. S. 1871. The Theory of Political Economy (London: Penguin, 1970).

Jones, C. 2002. An Introduction to Economic Growth (2" ed.), New York: Norton.

Kaplan, G., Moll, B., & Violante, G. L. 2018. Monetary policy according to HANK. American
Economic Review, 108(3), 697-743.

Keynes, J.M. 1936. The general theory of employment, interest and money (1936). Kessinger
Publishing.

59



Kim, J. 2005. Physicalism or something near enough. Princeton: Princeton University Press.

Kitcher, P. 1981. Explanatory unification. Philosophy of science, 48(4), 507-531.

Kitcher, P. 1989. “Explanatory unification and the causal structure of the world”. In P. Kitcher
& W. Salmon eds., Scientific Explanation, 410-505. Minneapolis: University of
Minnesota Press.

Khalifa, K. 2012. Inaugurating Understanding or Repackaging Explanation? Philosophy of
Science, 79(1), 15-37.

Kincaid, H. 2013. Introduction: Pursuing a naturalist metaphysics. In D. Ross, J. Ladymand &
H. Kincaid (eds) Scientific Metaphysics. Oxford University Press.

Kincaid, H. 2015. Open Empirical and Methodological Issues in the Individualism-Holism
Debate. Philosophy of Science, 82(5), pp. 1127-1138.

Kirman, A.P. 1992. Whom or what does the representative individual represent? Journal of
economic perspective, 6(2), 117-136.

Knuuttila, T. 2008. Representation, idealization, and fiction in economics: From the
assumptions issue to the epistemology of modeling. In Fictions in science (pp. 213-240).
Routledge.

Knuuttila, T.T. 2011. Modelling and representing: An artefactual approach to model-based
representation. Studies in History and Philosophy of Science Part A, 42(2), 262-271.

Knuuttila, T.T., & Morgan, M.S. 2019. De-Idealization: No Easy Reversals. Philosophy of
Science 86 (4):641-661.

Korinek, A. 2017. "Thoughts on DSGE Macroeconomics: Matching the Moment, But Missing

the Point?’, in M. Guzman (ed.), Economic Theory and Public Policies: Joseph Stiglitz
and the Teaching of Economics. New York. Columbia University Press.

Korinek, A. 2018. 7. Thoughts on DSGE Macroeconomics: Matching the Moment, But
Missing the Point?. In Toward a Just Society (pp. 159-173). Columbia University Press.
Kuorikoski, J., & Lehtinen, A. 2018. Model selection in macroeconomics: DSGE and ad

hocness. Journal of economic methodology, 25(3), 252-264.

60



Lauer, R. 2017. Predictive Success and Non-Individualists Models in Social Science.
Philosophy of the Social Sciences, 47(2), 145-161.
Lenhard, J., & Winsberg, E. 2010. Holism, entrenchment, and the future of climate model

pluralism. Studies in History and Philosophy of Science Part B: Studies in History and
Philosophy of Modern Physics, 41(3), 253-262.

Lohse, S. 2017. Pragmatism, ontology, and philosophy of the social sciences in
practice. Philosophy of the social sciences, 47(1), 3-27.

Longino, H. E. 2006. Theoretical pluralism and the scientific study of behavior. Scientific
pluralism, 19, 102-131.

Lowe, E. J. 2002. Survey of Metaphysics. Oxford: Oxford University Press.

Lucas, R. E. 1976. Econometric Policy Evaluation: A Critique. Carnigie -Rochester Conference
Series on Public Policy, 1: 19-46.

Lukes, S. 1977. Methodological Individualism Reconsidered. In S. Lukes, (Ed.), essays in social
theory (pp. 177-186). New York: Columbia University Press.

Miki, U. 1996. “Scientific Realism and Some Peculiarities of Economics”, in R. S. Cohen, R.
and Qui Renzong (eds). Realism and Anti-realism in the Philosophy of Science.

Miki, U. 2018. Rights and wrongs of economic modelling: refining Rodrik. Journal of
Economic Methodology, 25(3), 218-236.

McAdam, P., & McMorrow, K. 1999. The NAIRU concept-measurement uncertainties,
hysteresis and economic policy role. Economic Papers No. 136, September 1999.

McMullin, E. 1985. Galilean idealization. Studies in History and Philosophy of Science Part
A, 16(3), 247-273.

Mitchell, S. D. 2002. Integrative pluralism. Biology and Philosophy, 17(1), 55-70.

Mitchell, S. 2003. Biological Complexity and Integrative Pluralism, Cambridge: Cambridge
University Press. doi:10.1017/CB0O9780511802683

Morgan, M. S., Morrison, M., & Skinner, Q. (Eds.). 1999. Models as mediators: Perspectives

on natural and social science (Vol. 52). Cambridge University Press.

61



Morgan, M.S. 2006. Economic man as model man: ideal types, idealizations and caricatures.
Journal of the History of Economic Thought, 28(1), 1-27.

Morgan, M.S. 2012. The world in the model: How economists work and think. Cambridge
University Press.

Morrison, M. 2011. One phenomenon, many models: Inconsistency and
complementarity. Studies in History and Philosophy of Science Part A, 42(2), 342-351.

Nelson, A. 1984. Some issues surrounding the reduction of macroeconomics to
microeconomics. Philosophy of Science, 51(4), 573-594.

Odenbaugh, J. 2009. Models in biology. Routledge encyclopedia of philosophy. London:
Routledge.

Parker, W. 2018. Climate science. https://plato.stanford.edu/entries/climate-science/

Parker, W. S. 2020. Model evaluation: An adequacy-for-purpose view. Philosophy of
Science, 87(3), 457-477.

Pérez-Gonzélez, S. 2020. Mechanistic explanations and components of social mechanism.
European Journal for Philosophy of Science 10(3), 1-18.

Peschard, I. F., & Van Fraassen, B. C. 2018. (Eds.). The Experimental Side of Modeling. U of
Minnesota Press.

Potochnik, A. 2015. Causal patterns and adequate explanations. Philosophical Studies, 172(5),
1163-1182.

Reiss, J. 2001. Natural economics quantities and their measurement. Journal of Economics
Methodology, 8(2),287-311.

Reiss, J. 2004. Review of the methodology of empirical macroeconomics by Kevin Hoover.
Economics and Philosophy, 20, 226-233.

Reiss, J. 2016. Error in economics. towards a more evidence—based methodology. Routledge.

Rodrik, D. 2015. Economics rules: The rights and wrongs of the dismal science. WW Norton
& Company.

Rodrik, D. 2018. Second thoughts on economics rules. Journal of Economic

62



Methodology, 25(3), 276-281
Ricardo, D. 1815. “The Influence of a Low Price of Corn of the Profits of Stock”. In Sraffa, Vol.
IV.

Rochefort-Maranda, G. 2016. Simplicity and model selection. European Journal for Philosophy
of Science, 6(2), pp. 261-279.

Romer, P. M. 1990. Endogenous technological change. Journal of political Economy, 98(5,
Part 2), S71-S102.

Ruphy, S. 2011. From Hacking’s plurality of styles of scientific reasoning to “Foliated”
pluralism: A philosophically robust form of ontologico-methodological
pluralism. Philosophy of science, 78(5), 1212-1222.

Ruiz, N. and Schulz, A. (forthcoming). Microfoundations and Methodology: A Complexity-
Based Reconceptualization of the Debate. British Journal for the Philosophy of Science.

Salmon, W. 1984. Scientific Explanation and the Causal Structure of the World. Princeton:
Princeton University Press.

Schaffer, J. (forthcoming). Anchoring as grounding: On Epstein’s the ant trap. Philosophy and
Phenomenological Research.

Schulz, A. 2016. Firms, agency, and evolution. Journal of Economic Methodology, 23(1), 57-
76.

Schulz, A. 2020. Firms, agency, and evolution. In Structure, Evidence, and Heuristic:
Evolutionary Biology, Economics, and the Philosophy of Their Relationship. Routledge.

Searle, J. 1995. The Construction of Social Reality. New York: Free Press.

Searle, J. 2009. Language and Social Ontology. In Mantznvinos (ed.) Philosophy of the
Social Sciences. Cambridge: Cambridge University Press.

Smets, F., Christoffel, K., Coenen, G., Motto, R., & Rostagno, M. (2010). DSGE models and

their use at the ECB. SERIEs, 1(1), 51-65.

63



Sober, E. 2002. Bayesianism—Its Scope and Limits, in R. Swinburne (Ed.), Bayes's Theorem.
Oxford: Oxford University Press, pp. 21-38

Stiglitz, J. E. 2018. Where modern macroeconomics went wrong. Oxford Review of Economic
Policy, 34(1-2), 70-106.

Stockhammer, E. 2004. Explaining European unemployment: testing the NAIRU hypothesis
and a Keynesian approach. International Review of Applied Economics, 18(1), 3-23.

Suérez, M. 2003. Scientific Representation: Against [somorphism and Similarity. International
Studies in the Philosophy of Science, 17(3), 225-244.

Sugden, R. 2016. Ontology, methodological individualism, and the foundations of the social
sciences. Journal of Economic Literature, 54(4), 1377-1389.

Suranovic, S. 2010. International trade: Theory and policy. The Saylor Foundation.

Veit, W. 2020. Model pluralism. Philosophy of the Social Sciences, 50(2), 91-114.

Veit, W. 2021. Model diversity and the embarrassment of riches. Journal of Economic
Methodology, 28(3), 291-303.

Weart, S. 2010. The development of general circulation models of climate. Studies in History

and Philosophy of Science Part B: Studies in History and Philosophy of Modern
Physics, 41(3), 208-217

Weisberg, M. 2007. Who is a Modeler? The British journal for the philosophy of
science, 58(2), 207-233.

Weisberg, M. 2013. Simulation and similarity: Using models to understand the world. Oxford
University Press.

Wilson, M. 2006. Wandering Significance. Oxford: Oxford University Press.

Wimsatt, W. C. 2007. Re-engineering philosophy for limited beings: piecewise approximations
to reality. Harvard University Press.

Wren-Lewis, S. 2007. Are there danger in the microfoundations consensus? Is There a New
Consensus in Macroeconomics,43-60.

Wren-Lewis, S. 2011. Internal consistency, price rigidity and the microfoundations of

64



macroeconomics. Journal of economic methodology, 18(2), 129-146.

Wren-Lewis, S. 2018. Ending the microfoundations hegemony. Oxford Review of Economic
Policy, 34 (1-2), 55-69.

Ylikoski, P., & Aydinonat, N. E. 2014. Understanding with theoretical models. Journal of
Economic Methodology, 21(1), 19-36.

Zahle, J. & Kincaid, H. 2019. Why Be a Methodological Individualist? Synthese, 196(2), 41-
6l1.

Zeidler, P. 2000. The epistemological status of theoretical models of molecular

structure. Hyle, 6(1), 17-34.

65



