International Studies Quarterly (2019) 63, 707-716

Rival Visions of Parsimony
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“Parsimony” is a vague and divisive concept in political science. I identify three distinct but often conflated conceptions of
parsimony. The aesthetic conception emphasizes a theory’s elegance and clarity; the ontological conception, drawing upon the
hard sciences, posits that the world is governed by simple fundamental laws. Neither applies in international relations theory
or to social science more broadly. Instead, only the epistemological conception—abstracting from reality to highlight recurring
patterns and build testable propositions—justifies parsimony. This view is not a naive simplification of the world but a self-
conscious capitulation to its complexity. Though both critics and supporters of parsimony often do not distinguish among
these three “visions,” doing so has important implications for how we think about evaluating theories.

Parsimony remains a vague, enigmatic, and unusually di-
visive concept in political science. Proponents see it as
essential for theory building, while critics attack it as a naive
simplification of reality. As a result, parsimony is either
ignored completely or tolerated as an arcane element of so-
cial science philosophy. King, Keohane, and Verba (1994,
20) note that parsimony “has been used in so many ways in
casual conversation and scholarly writings that the principle
has become obscured.”

Despite this confusion, parsimony remains a key concept
in international relations theory. Itis embedded in ideas like
Weber’s ideal types, Lakatos’ hard core, and Kuhn’s nor-
mal science (Weber 1949; Kuhn 1962; Lakatos 1970).1 It
plays a crucial role in statistical concepts such as degrees of
freedom and model overfitting (Achen 2002, 2005; Schrodt
2014).%2 And issues related to parsimony surface, often im-
plicitly, in debates about “the end of theory” and the merits
of paradigms.

I argue that there are three distinct justifications for par-
simony, each with its own assumptions and limitations (see
Table 1). The aesthetic justification emphasizes theoretical
elegance; the ontological justification sees parsimony as a
reflection of reality; and the epistemological justification
treats parsimony as a stylized assumption made for the sake
of theory. Both critics and supporters of parsimony often
fail to separate these three justifications or “visions” of parsi-
mony. Yet distinguishing among them has important impli-
cations for how we think about evaluating theories.

Seva Gunitsky is an associate professor of political science at the University
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! As Jackson (2011, 37) notes, Weber’s ideal types are not “a representation or
depiction” of reality, but “a deliberate oversimplification of a complex empirical
actuality for the purpose of highlighting certain themes or aspects that are never
as clear in the actual world.” This view exemplifies the epistemological view of
parsimony.

2 Parsimony plays a role in both frequentist and Bayesian approaches; MacKay
(1992, 416) notes that Ockham’s razor is “automatically embodied” in Bayesian
reasoning since complex models “are automatically self-penalizing under Bayes’
rule.” In information theory, the notion of minimum message length also func-
tions as a form of Ockham’s razor: models generating the shortest message length
are more likely to be correct (Wallace and Boulton 1968).

The aesthetic conception of parsimony emphasizes the
value of a theory’s elegance and clarity. There are two closely
linked variants of this justification. The ntrinsic variant
emphasizes beauty as an inherent virtue in a theory, often
coupled with the notion of elegance as a marker of truth.
The pragmatic variant instead emphasizes beauty and clar-
ity as a way to help spread or falsify a theory. In this view, we
should favor parsimonious theories because they discourage
obscurantism and calculated vagueness. While this variant is
more than cosmetic, the aesthetic conception as a whole is
neither essential nor necessary in social science.

The ontological justification focuses on simplicity as
rooted in the nature of existence itself. In this view, theories
should be elegant because the world is designed in an ele-
gant way. As with the aesthetic justification, it also appears in
two variants. The largely obsolete but historically important
metaphysical variant argues that God or Nature is inherently
simplicity-seeking. Leibniz ([1686] 1989, 306), for example,
speaks of “simplicity of the ways of God” revealing itself in
physical phenomena. The scientific variant, by contrast, ar-
gues that the physical world is built upon laws of symmetry,
and parsimonious explanations are thus more likely to re-
flect reality. While useful in the physical sciences (and the-
oretical physics in particular), this justification makes little
sense in social science except under some extremely stylized
and narrow circumstances.

The epistemological justification makes no claims about
elegance or the nature of existence and instead uses parsi-
mony as a way to produce generalizable explanations and
improve causal inference. Its cartographic variant employs
theories as stylized “maps” that self-consciously simplify the
world in order to understand it. It rests on the idea that
explanation requires generalization, and generalization re-
quires abstraction. Theories “lie” in the same ways that maps
lie, but they do so for a reason: to highlight the salient
features of the world. The empiricist variant, by contrast,
sees parsimony as a way to improve statistical models and
ensure falsifiability. The epistemological variants dominate
positivist, explanatory, and “problem-solving” approaches
(much of mainstream international-relations theory) but
not critical or historicist approaches (Cox 1981; Hollis and
Smith 1991; Dunne, Hansen, and Wight 2013; Jackson and
Nexon 2013).
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708 Rival Visions of Parsimony

Table 1. Three views of parsimony in social science

Type of parsimony  Definition Sub type Justification Use in social science theory
Intrinsic Beauty as an inherent virtue in a Not justifiable
theory
Aesthetic Parsimony as elegance
and clarity
Pragmatic Clarity and simplicity as aides to Desirable but not necessary
theory testing and replication
Metaphysical “God” or “nature” as inherently
simplicity-seeking
Ontological Parsimony as a description Not justifiable
of the world
Scientific Symmetry in physical laws means
simpler theories are more likely
to reflect reality
Cartographic ‘Theory as a map’; simplifying Useful for explanatory or
assumptions are necessary for ‘problem-solving’ theory
Epistemological Parsimony as a stylized useful generalizations
theoretical assumption
Empiricist Parsimony increases falsifiability, Useful for causal inference,

improves model design, cuts off
the ‘garden of forking paths’

positivist hypothesis testing

Examining parsimony through this lens has several im-
plications for how we think about evaluating theories. For
critics, two caveats are in order. First, dismissing a theory’s
parsimony because beauty is impractical misses the mark by
attacking only the aesthetic conception. Second, dismissing
parsimony by claiming the world is too complex confuses
the ontological and epistemological justifications for par-
simony. The epistemological conception makes no claims
about the “real” world, but uses parsimony as a shaky but
sometimes essential guide to inquiry.

At the same time, this argument suggests that parsimony’s
virtues are limited. As Huemer (2008, 217) notes, appeals to
parsimony are often made on the basis of intuitive claims,
“without discussion of the reasons for favoring simple the-
ories.”® Nebulous appeals to elegance and beauty focus on
only one element of parsimony.

Moreover, proponents of parsimony should be wary of
mistaking the artifice of theory for a description of reality.
A common pitfall of parsimonious explanations is the reifi-
cation of stylized assumptions into statements about the
world. This is the source, for example, of Hirschman’s
(1985) critique of neoclassical economics—economists
coming to believe their simplified models are descriptions
of human behavior.

The distinction between ontological and epistemological
parsimony has been a source of much confusion. These are
not just distinct but directly opposed to each other. Ontolog-
ical parsimony assumes the world is simple, while the epis-
temological version assumes the world is complex and seeks
to mitigate the consequences of that complexity.

Epistemological justifications do not appeal to aesthetic
virtues or invoke a fundamental feature of reality, but point
out the necessity of abstraction while recognizing its in-
evitable and self-conscious tradeoffs. Epistemological parsi-
mony is therefore not a naive simplification of the world but
a sometimes useful capitulation to its complexity.

3For instance, Wendt (2015, 292) writes that “social scientists are all trained to
make their theories as parsimonious as possible, so for my purposes, an intuitive,
‘you-know-it-when-you-see-it” criterion should suffice here.”

Examining the distinct meanings of parsimony also sheds
light on some debates in international relations theory. Dis-
putes over the merits of “grand” versus “midlevel” theory, for
example, are often framed as a tradeoff between parsimony
and complexity, in which midlevel theory self-consciously
sacrifices parsimony for the sake of descriptive accuracy.?
Yet, this is not an inevitable tradeoff. Midlevel theories
that trade paradigms for puzzles still retain epistemological
parsimony by emphasizing recurring patterns produced by
generalizable relationships.

In short, getting parsimony right matters for reasons be-
sides metatheory. I discuss each of the three justifications,
then examine the epistemological version in more detail.

Aesthetic Parsimony

The aesthetic dimension of parsimony is the most common
and the least useful justification for parsimony in the social
sciences. This view emphasizes the virtues of clarity, beauty,
and simplicity in theoretical arguments and links to the com-
monsense notion of parsimony as “doing a lot with a little.”
Theories that make few starting assumptions, yet are able
to explain diverse phenomena using these assumptions, are
said to possess inherent elegance and explanatory power.

Aesthetic parsimony is not merely cosmetic in its appeal
to beauty. Simple theories may be easier to test, replicate,
or falsify. As Walt (1999, 21) writes, “a theory that is easy to
grasp and understand is inherently easier to evaluate than
one that is impenetrable or obscure. Accessibility increases
the number of potential critics, thereby increasing the num-
ber of challenges that a theory is likely to face.” Simplicity
may therefore aid in the propagation and popularity of a
theory and in doing so can invite challenges that more effi-
ciently probe and confirm (or discredit) the theory.

4See for example Sil and Katzenstein (2010a; 2010b); Lake (2013).

% Geddes (1995, 2011) notes that “the advantage of a clearly stated deductive
argument is that others attracted by the idea’s parsimony and innate plausibility
may be motivated to devise systematic empirical tests.”
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We can thus distinguish between two variants of aesthetic
parsimony. The first focuses on the intrinsic virtues of beauty
and elegance for their own sake. As Kaplan (1964, 318)
writes, “[w]hether or not a theory can be beautiful in the
same sense as a work of art, there is no doubt that it can
provide a comparable intrinsic pleasure in its contempla-
tion.” The second variant highlights the pragmatic value of
clarity and elegance as an aid to spreading and validating a
theory. For example, Dafoe, Oneal, and Russett (2013, 202)
note that “[s]imple parsimonious methods are better under-
stood, more transparent, and less likely to rest on subtle, in-
appropriate assumptions.”

Despite these advantages, the aesthetic justification can-
not be a decisive marker of a theory’s value. In some cases,
elegance is sacrificed when dealing with social phenomena
that possess contingent, nonlinear dynamics and feedback
loops. Some theories may rely on interacting or divergent
subexplanations or require large amounts of background
knowledge. Complex adaptive systems of dense and strate-
gic interaction, which characterize much of the social world,
are not conducive to transparent explanations (Jervis 1997;
Schmidt 2007, 3, Gunitsky 2013). The fact that a theory lacks
elegance does not always make it internally incoherent or
externally invalid. While clarity and accessibility are desir-
able qualities in a social science theory, they cannot be nec-
essary criteria.

The underlying motivation for embracing elegant the-
ory is often connected to the notion that simple theories
are more likely to reflect reality. As Michael Polanyi (1958
[2005], 154) puts it, “the intellectual beauty of a theory
is a token of its contact with reality.” But this idea, bor-
rowed from the natural sciences, conflates the aesthetic and
ontological dimensions of parsimony. As discussed in the
next section, in the “hard” sciences parsimonious theories
enjoy an advantage because the evolution of physics has
progressed by theoretical unification. Over time, complex
theories come to be seen as manifestations of broader phe-
nomena resting on simple common principles. (Maxwell’s
unification of electricity and magnetism is one such promi-
nent example.)

For that reason, in the physical sciences a theory’s ele-
gance may indeed offer a hint of concordance with reality.
Yet, the social sciences have evolved largely through frag-
mentation rather than unification. While beauty and sim-
plicity may be prized as desirable “luxury goods,” simple the-
ories are not inherently more likely to be valid or to serve
as accurate representations of the real world compared to
complex or contingent theories.

A long-standing criticism of parsimony has been that
elegance is irrelevant because the world is inelegant. As
Thomas Huxley ([1870] 1894, 243) noted, the “great
tragedy of Science” has been “the slaying of a beautiful hy-
pothesis by an ugly fact.”® Yet this critique reduces parsi-
mony to its most visible and least relevant dimension. Pro-
ponents of parsimony cannot justify it on aesthetic grounds
alone; yet, neither can skeptics dismiss parsimony as a mis-
guided quest for beauty, as doing so focuses only on the aes-
thetic justification.

6 Similarly, Kaplan (1964, 31) writes: “[t]he esthetic norm, however, has little
bearing on behavioral science in its present state, which may be characterized . . .
as one of almost unrelieved ugliness.” And Levi (1997, 1) argues that the beauty of
natural science is one of “logic and parsimony,” while social science is “generally
messy and aloof.”

Ontological Parsimony

The ontological justification argues that parsimonious as-
sumptions have a real-world material dimension beyond
their aesthetic component. That is, theories should be sim-
ple because the underlying phenomena they seek to explain
arise from a world that tends toward simplicity. Simple theo-
ries are more likely to reflect reality itself.

This argument exists in two variants, the metaphysical and
the scientific. The historically earlier, metaphysical variation
rests on the assumption that the essence of the universe, in-
carnated by God or Nature itself, favors simplicity. A promi-
nent example of this approach is found in Isaac Newton
(1687): “nature is simple and does not indulge in the lux-
ury of superfluous causes,” he writes. “It is the perfection
of God’s works that they are all done with the greatest sim-
plicity” (ibid.). The metaphysical variant of ontological par-
simony overlaps in some key respects with the aesthetic justi-
fication and is unscientific in the broadest sense of the word,;
our main concern here is with the scientific variant.

The scientific version of ontological parsimony, most of-
ten associated with theoretical physics and mathematics (but
sometimes imported into social science), argues that reality
itself is governed by parsimonious physical laws. The funda-
mental physical nature of matter itself, at least at the sub-
atomic level, possesses a symmetry that abets and even de-
mands parsimonious explanations. Parsimonious theories
that take advantage of this symmetry are appealing not just
because they are elegant, but because they are more likely
to be true.

Here, “symmetry” refers not to an aesthetic ideal but to
a technical description of invariance under transformation.
“Just as a square on a piece of paper looks the same if you ro-
tate it by 90 degrees, the equations that physicist have found
to describe nature often do not change when certain op-
erations are performed on them,” writes Kane (2000, xvii).
“When that happens, the equations are said to have a sym-
metry” (ibid.). Such equations not only lend themselves to
more elegant mathematical description but to a better de-
scription of the state of physical reality.” Maxwell’s eight
field equations, which form the basis of classical electro-
dynamics, are “exceptionally ugly and very opaque” when
time and space are treated as distinct entities (Kaku 1994,
86). But when Einstein’s insights are applied to treat time
and space as symmetrical in a higher dimension, the eight
field equations suddenly “collapse into one trivial-looking
equation”.®

In the shift from Maxwell to Einstein, the ontological ba-
sis for parsimony stems not from metaphysical assumptions
but from a physical observation: the symmetry of treating
space and time as equivalents. Parsimony becomes a desired
attribute because the symmetry of parsimonious theories is
not just elegant but signals a closer correspondence to real-
ity. “[S]lymmetry guides physicists to Nature’s inner secrets,”
argues Zee (1999, 73, 75), since “as physicists explore Nature
at ever-deeper levels, Nature appears to get ever simpler.”

7“Nature seems to take advantage of the simple mathematical representations
of the symmetry laws,” noted C.N. Yang (1957) in his Nobel acceptance speech.
“When one pauses to consider the elegance and the beautiful perfection of the
mathematical reasoning involved . . . a deep sense of respect for the power of the
symmetry laws never fails to develop.”

84In one masterful stroke, the fourth dimension simplifies these equations
in a beautiful, transparent fashion. Written in this way, the equations possess a
higher symmetry; that is, space and time can turn into each other” (Kaku 1994, 86,
original emphasis). As he notes, “this simple equation contains the same physical
content” as Maxwell’s eight equations from a century ago (ibid.).

9«1 may surprise the reader by saying that Einsteinian mechanics, once mas-
tered, intrinsically is simpler than Newtonian mechanics,” Zee (1999, 75) notes.
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Thus, a major reason why even proponents of the
Standard Model admit its incompleteness is because of
its “ugliness”™—a particle zoo with arbitrary constants.
(Montano 2013, 50). Kaku (1994, 127) argues that “beauty”
for a physicist implies two features: a “unifying symmetry”
and “the ability to explain vast amounts of experimental
data with the most economical mathematical expressions.”
The Standard Model, by these standards, fails both tests.

In the physical sciences, therefore, parsimony is a desir-
able feature of theories not because of their elegance, but
because elegance signals that a theory is more likely to be a
true description of physical reality.!® This view is best sum-
marized by Einstein, who noted that “the only physical the-
ories that we are willing to accept are the beautiful ones”
(quoted in Farmelo 2002, xii).!! Unlike the social sciences,
the physical sciences have progressed by unification, marked
today by the quest for a grand unified theory of physics. As
a result, the evolution of theory in the physical sciences is
characterized by the increasing parsimony of explanations
used to explain the nature of reality.

This deep link between parsimony, symmetry, and theo-
retical development has given rise to the metaphysical no-
tion of a reciprocal relationship between beauty and truth.
As Deutsch (2011, 367) argues, in the physical sciences “ele-
gance is a heuristic guide to truth.” This heuristic, however,
relies on the ontological assumption that the nature of the
physical world is more precisely described by parsimonious
theories. In the social sciences, however, this link between
beauty and truth is little more than a hopeful metaphor.
The crucial connection—symmetry, in the strict naturalis-
tic sense of a system’s preservation after transformation—is
absent.

Wendt (1998, 102) has argued that the fundamental dif-
ference between natural and social science is not episte-
mological but ontological, in that “the objects of natural
science are not intentional beings.”'? To this I would add
another fundamental ontological difference. Theories of
physical sciences are more able to accommodate parsimony
as a justifiable requirement, because the world of physics
involves an understanding of parsimony as a reflection of
symmetry.!® As a result, the conflation of the aesthetic and
the ontological dimensions of parsimony—the notion that
simple theories are also more likely to reflect reality—may
be partially justified in the physical sciences but not in the
social sciences.!*

“With relativistic invariance [i.e., symmetry], a single equation describes an elec-
tromagnetic field changing in spacetime. I find this completely symmetrical equa-
tion as easy to remember as the shape of the circle.”

10 As Yang (1957, 394) put it, “the conceptual simplicity and intrinsic beauty
of the symmetries that so evolve from complex experiments are for the physicists
great sources of encouragement. One learns to hope that Nature possesses an
order that one may aspire to comprehend.”

1 As a result, ontological parsimony has sometimes acted as a guide against
pure empiricism in the physical sciences. Here “a theory was adhered to because
of its simplicity and symmetry in spite of its disagreement with fact, then later
observations and interpretations removed the disagreement” (Kaplan 1964, 319).
For a critique, see Cartwright (1983).

128ee also Hacking (1991, 1995) on the distinction between natural and hu-
man kinds.

3The use of parsimony as an ontological principle is thus applicable to the-
oretical physics rather than to the “natural” sciences as a whole. As an epistemo-
logical principle, parsimony is formally applied in several subfields of biology, for
instance in the construction of phylogenetic trees or in models of protein interac-
tion networks (Stewart 1993; Souza-Chies, Bittar, Nadot, et al. 1997; O’Leary 1999;
Guimaries, Jothi, and Zotenko, et al. 2006).

1A possible exception are artificially simplified situations, for example non-
crisis interstate bargaining in which stakes are low and rules, norms, and behaviors
are highly institutionalized. As Lake (2011, 477) argues, “when social interactions
are repeated frequently or within well-structured and stable institutions, nomolog-

Though ill-suited for the social world, theories based on
ontological parsimony have been an important element in
the evolution of social science. A prominent example is sci-
entific Marxism, which treated historical evolution as a sin-
gle trajectory with discrete steps. In some ways, Marx was typ-
ical of a nineteenth-century style of reasoning that sought to
transpose insights from the physical world onto the social
one. Elster (1987, 22) argues that his “scientism—the belief
that there exist ‘laws of motion’ for society that operate with
‘iron necessity’—rested on a naive extrapolation from the
achievements of natural science.”!?

More often, however, ontological justifications seep into
social science by mistake. For example, Hill (2012, 920)
argues that “many scientists are inspired by the belief that
the real world is governed by elegant laws” and urges so-
cial scientists to follow suit. Yet, this ontological-scientific ba-
sis for parsimony relies on a logic of unification and sym-
metry absent from the social world. Likewise, Butcher and
Griffiths (2017) offer a parsimonious framework of interna-
tional systems explicitly justified by Waltzian-style epistemo-
logical parsimony. Yet, elsewhere they invoke an ontological
justification, describing the variations in their framework as
“constitut[ing] the DNA of different systems” (Butcher and
Griffiths 2017, 334.)

In sum, the ontological justification for parsimony focuses
on theoretical simplicity and elegance as a reflection of the
world itself. The metaphysical variant emphasizes the in-
trinsic elegance of the universe (and in that sense overlaps
with the aesthetic justification), while the scientific variant
offers reasons why parsimonious theories are a more accu-
rate reflection of physical reality. Neither is justified in social
science.

Unlike its ontological version, the epistemological dimen-
sion of parsimony makes no claim about the makeup of the
world; it is to this variant that I now turn.

Epistemological Parsimony

Epistemological parsimony forms a thread across a range of
social inquiry, linking the writing of scholars as diverse as
Karl Popper, E.H. Carr, Max Weber, and Kenneth Waltz.!6
The epistemological justification is based on two recurring
themes in social science, both aimed at self-conscious sim-
plification. The first is the idea of “theory as a map,” an in-
strumental approach that highlights certain features of the
world in order to make sense of it. The second is the notion
of parsimony as an element of causal identification, exem-
plified by the injunction against “kitchen-sink regressions.”
These are the cartographic and the empiricist variations of epis-
temological parsimony, respectively.

Neither variant implies that sparse explanations are
preferable—only that observation and interpretation can-
not be neatly separated. Throwing more variables into a
theory or more data into a model—what Nancy Fraser
(2007, 320) calls “gratuitous pluralism”—prevents us from

ical analysis may offer parsimonious and powerful explanations.” Yet, even here,
parsimony functions as a useful heuristic akin to the rational actor model rather
than an accurate reflection of reality.

15 At Marx’s funeral, Engels proclaimed that just as Darwin “discovered the law
of evolution in organic nature, so Marx discovered the law of evolution in human
history” (quoted in Blackledge 2006, 32.) This trait wasn’t limited to communism;
in its cruder forms, modernization theory also embraced a determinist ontology
that saw political evolution as a series of discrete and even predictable stages.

181n Jackson’s (2011) two-by-two typology of social inquiry, Carr falls into the
reflexivist category, Weber and Waltz into the analytic category, and Popper into
the neopositivist category. Only the remaining category of critical realism, which
emphasizes causal complexity, can decisively reject parsimony.
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understanding the phenomenon in question. Limiting the
number of explanatory factors is therefore desirable and
sometimes necessary for theoretical and methodological
reasons.!” These two visions of parsimony, linked by their
focus on simplicity as a constrained but crucial guide to rea-
son, form the only viable justification for parsimony in social
science. I examine each below.

Theories as Maps

The cartographic-epistemological justification argues that
theories, like maps, necessarily distort and simplify in order
to be useful. Maps are not accurate representations of re-
ality. They may and in fact must omit crucial elements of
the world. They introduce fictional elements like borders
and exaggerate the size of key features like streets or rivers.
This simplification is not a limitation of the cartographer’s
skill, but a way of focusing on the salient features of the
landscape in order to make the map legible and functional.
Maps must be parsimonious because too faithful a represen-
tation of reality would render them useless.!® “By necessity,
theories make the world comprehensible by zeroing in on
the most important factors,” write Mearsheimer and Walt
(2013, 431). “Like a theory, a map is an abridged version
of reality” (ibid.).!?

Key to the notion of cartographic-epistemological parsi-
mony is the idea that explanations require generalization,
and generalization requires abstraction. A theory abstracts
from the world in order to make sense of it, not out of a
conviction that abstraction is more elegant or more descrip-
tively accurate. And like theories, different maps may focus
on different elements of the landscape depending on their
purpose. A map of soil types used by agronomists will look
different than a map of hiking trails used by tourists even
when covering the same small patch of countryside. Thus, a
theory of democracy may focus on different factors than a
theory of trade policy even when looking at the same coun-
try during the same time period.

One of the most well-known applications of this type of
parsimony in modern international relations theory is Ken-
neth Waltz’s 1979 Theory of International Politics. Although he
does not invoke the map metaphor explicitly, Waltz adopts
an instrumentalist conception of theory-creation, arguing
that the goal of theory is not to reflect reality but to abstract
from it in order to understand “a small number of big and
important things” (Waltz 1986, 329).2° As he notes, the pro-
cess of theory construction cannot be led by pure empiri-
cism. Explanatory power “is gained by moving away from
‘reality,” not by staying close to it. A full description would

7 Carr ([1961] 1990, 11), for example, echoes Waltz in critiquing the empiri-
cist separation of fact and theory: “It used to be said that facts speak for them-
selves. This is, of course, untrue. The facts speak only when the historian calls on
them.”

18 This problem is summarized in the Jorge Luis Borges story “On Exacti-
tude in Science,” in which a map the size of the empire is made worthless by its
accuracy.

19 Similarly, Clarke and Primo (2007, 42) argue that it “does not make sense
to ask whether maps are true or false any more than it makes sense to ask if other
physical objects—tea kettles, toy airplanes, or gas grills—are true or false. Maps
are partial; they represent some features of the world and not others, and they are
of limited accuracy.” See also Hesse (1963).

20 As Kurki (2008, 111) argues, for Waltz theories “do not necessarily reflect,
or need to assume, the existence of an underlying reality: theory idealizes, ab-
stracts, and isolates a real of empirical phenomena for instrumental purposes.”
Similarly, Jackson (2011, 113) notes that “Waltz maintains a distinctly instrumen-
tal view of theoretical constructs; theory does not reveal real-but-unobservable
components of the world, but instead provides a set of more or less helpful ide-
alizations or oversimplifications that can be used to order the complex chaos of
empirical reality into more comprehensible and manageable forms.”

be of least explanatory power; an elegant theory, of most.”
(Waltz 1979, 7)

As a consequence, Waltz (1979, 10) argues, theories
“must be constructed through simplifying.” Yet this sim-
plification is not an assumption about the world but an
epistemological heuristic pursued for the sake of theory
building: “[s]limplifications lay bare the essential elements
in play and indicate the necessary relations of cause and
interdependency—or suggest where to look for them.”?!

The parsimony of a theory introduces obvious limitations,
but for many kinds of social inquiry these limitations are
necessary for creating useful generalizations. By creating as-
sumptions about the world, theories enable us to make sense
of data. A fluttering leaf, Waltz writes, does not negate the
law of gravity, since we know that other factors like wind
affect the leaf’s path, and we can account for (or negate)
those factors in a laboratory. Because we cannot control
for intervening variables, isolate the effect of one variable
upon another, or even know what the variables are, gather-
ing more and more data sometimes leads nowhere. Since
social science is a forest of falling leaves, no theory can
be obtained through observing their flight. Nonarbitrary
assumptions must be made, and this requires a degree of
parsimony.

In the physical sciences, laws and theories are tightly
connected precisely because laws allow the creation of
theories—a repeated observation leads to an attempt to ex-
plain it. But because there are no laws in the social sciences,
theories can only be generated “creatively,” as Waltz puts it,
meaning by stating some (nonarbitrary, of course) assump-
tions and seeing if they hold up through creating testable
hypotheses.

As Henri Poincaré (1902) put it, “[s]cience is built up
with facts, as a house is with stones. But an accumulation of
facts is no more a science than a heap of stones is a house.”??
Since we do not know which facts may be important, we can-
not use facts to refine theories. Organizing principles are
needed to consider the facts, which in turn requires a de-
gree of parsimony and generalization—not as a concession
to elegance or to reality, but to complexity itself.?3

In international relations, grand theories or paradigms
possess a parsimonious set of axiomatic assumptions, which
presents both advantages and drawbacks. As Levine and
Barder (2014, 868) put it, these are “enabling assumptions
about the world that necessarily elide and simplify so as
to allow theorists to say useful things about it.” Though
Waltz (1979) offers one well-known example of cartographic
parsimony, this justification is invoked, implicitly or other-
wise, in any theory that seeks generalization through ab-
straction. Jackson (2011, 151) points out that this approach
is widespread in international politics—in explanations of
security communities, network analyses, the study of dis-
courses, world-systems theory, and “any approach to the
study of world politics that proceeds not by proposing fal-
sifiable hypotheses . . . [but] by postulating an ideal-typical
account of a process or setting and then utilizing that

e

2n this respect Waltz mirrors Weber’s “ideal-typification” approach. “Waltz’s
international system is neither a descriptive reality nor are his units concrete real-
ities,” note Goddard and Nexon (2005, 24).

2 Similarly, Stanley Hoffmann (1959, 348) writes: “Collecting facts is not
enough . . . [I]t is not helpful to gather answers when no questions have been
asked first.”

2In the short story “Funes the Memorious,” Borges ([1944] 1962, 66) de-
scribes a man with an infinitely capacious memory who, despite his gift, “was not
very capable of thought. To think is to forget a difference, to generalize, to ab-
stract.” Funes had a real-life counterpart in Solomon Shereshevsky (1886-1958),
a Soviet journalist and mnemonist-savant with a fantastically precise memory but
difficulty with abstract concepts (Luria 1968).
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ideal type to organize empirical observations into systematic
facts.”

In sum, the cartographic-epistemological conception of
parsimony emphasizes the creation of generalizable expla-
nations. Since generalization requires focusing on certain
elements while ignoring others, abstraction is a necessary
side effect. The knowledge produced by explanatory ap-
proaches “achieves political relevance by distancing itself—
through theorizing—from the particularities of politics”
(Jahn 2017, 64). Despite the loss of information, this abstrac-
tion is often required for a theory to move beyond ad hoc
description.?*

Parsimony and Causal Inference

The second epistemological justification for parsimony
emphasizes inductive causal inference and hypothesis
testing rather than deductive theory building. It stems,
however, from the same concern: parsimony is required
to sort through the world’s complexity. Namely, parsimony
is needed if hypotheses can be properly tested, especially
when the data is noisy or incomplete. As Pearl (2000, 46)
writes, parsimonious theories “are more constraining and
thus more falsifiable; they provide the scientist with less
opportunities to overfit the data ‘hindsightedly’ and there-
fore command greater credibility if a fit is found.” 2°

In statistical analysis, unparsimonious or “kitchen-sink”
regressions employ a long list of possible influences associ-
ated with the dependent variable. Schrodt (2014, 288) de-
scribes these as the first “sin” of modern statistical analy-
sis. Parsimonious models, Schrodt (2014, 288) argues, “have
an edge” because they avoid fitting the error and minimize
collinearity. As Achen (2002, 2005) notes, in the absence of a
theory justifying the inclusion of these variables, such meth-
ods can lead to data-mining and spurious correlations.?

The empiricist dimension of epistemological parsimony
places limits on the “garden-of-forking-paths” approach crit-
icized by Gelman and Loken (2014). As the number of vari-
ables increases, they note, so does the number of potential
comparisons, so even researchers not seeking to p-hack may
stumble into false positives.2’ Parsimonious models decrease
the risk of these problems.

In short, epistemological-empiricist parsimony is a key
component of positivist statistical methodology and as
such plays an important role in international relations ap-
proaches that focus on hypothesis testing as part of general-
izable explanatory theories.

The Uses and Limits of Epistemological Parsimony

The cartographic and empiricist dimensions of epistemolog-
ical parsimony both focus on stylized assumptions as a guide
to the logic of inquiry. Both suggest that social science ought
to minimize the number of explanatory assumptions for the
sake of theory creation and hypothesis testing. In the latter

A theory that “needs to make up a special explanation for each new circum-
stance,” writes Bueno de Mesquita (2014, 59), “is no explanation at all.”

% Sober (2015), for example, offers three justifications for parsimony, all of
them variants of the empiricist-epistemological variety. He argues that parsimo-
nious theories are sometimes more likely to be true, more likely to be supported
by the observations, and can improve a model’s predictive accuracy.

26 Achen (2002, 424) defines such “garbage-can regressions” as “long lists of
independent variables” that are “tossed helter-skelter into canned linear regres-
sion packages.”

27\]effreys (1983, 9) includes parsimony as one of his eight rules of probability,
since by minimizing the “number of postulates we thereby minimize the number
of acts of apparently arbitrary choice.” See also Mayo (1996).

case, parsimony is needed to avoid spurious statistical con-
clusions; in the former, to advance beyond ad hoc description
into useful generalization. For both approaches, parsimony
is a way of dealing with complexity and contingency.

Yet these variants are sufficiently distinct to have caused
disagreements among their respective proponents. For ex-
ample, while both Waltz and Popper embrace epistemologi-
cal parsimony, they take two very different paths to the same
destination. These differences are useful for highlighting
the uses of epistemological parsimony.

Popper favors epistemological parsimony for its empiri-
cal advantages. “Simple statements,” he writes, “are to be
prized more highly than less simple ones because they tell us
more; because their empirical content is greater; and because they
are better testable” (Popper 1959, 142, original emphasis).?®
Waltz, however, explicitly rejects Popperian falsificationism
(dubbing it “barren”), since theories can only be superseded
rather than falsified outright Waltz (1979, 11). If for Popper
parsimony is primarily a tool of theory-testing, desirable be-
cause parsimonious theories are easier to falsify, for Waltz
parsimony is primarily a tool of theory building. And if Pop-
per makes falsification too easy by invoking a single black
swan, Waltz makes falsification nearly impossible because no
number of black swans can overturn a theory in the absence
of a better explanation.

Waltz adopts parsimony because simplifying assumptions
are necessary for his “theory-as-a-map” approach to creative
theorizing. Popper does so because for him parsimonious
theories are more empirically rich and easier to test (and
thus to discard). Counterintuitively, both Waltzian and Pop-
perian justifications for parsimony are grounded in episte-
mological claims, in the sense that they seek self-conscious
simplification in order to make sense of the world.

This approach forms a common element of social science
theorizing. For Lakatos (1970), for example, the “hard core”
of a theory is a set of unfalsifiable axioms that are then
used to generate auxiliary hypotheses. For a Lakatosian re-
search program, the validity of these parsimonious assump-
tions rests on their ability to generate a progressive research
program (Moravscik 2003).

Kuhn (1962) sees “normal science” as a process in
which scientists accept certain axiomatic assumptions with-
out seeking to falsify them with every experiment.??
These background assumptions allow gradual progress, but
also lead to the entrenchment of stylized assumptions—
the mutation of epistemological parsimony into ontolog-
ical parsimony—which then require scientific revolutions
to be overturned. For Kuhn, the parsimony of nor
mal science acts as a type of communal shorthand that
permits incremental research and testing, but can also
ossify.

Similarly, Weber’s notion of “ideal types” is a clear expres-
sion of epistemological-cartographic parsimony. Ideal types,
notes Jackson (2017, 82), are “nothing like pictorial repre-
sentations of objects or processes; they are more like deliber-
ate caricatures or partial sketches.” In that sense, ideal types

2 Complicated theories lead to the profusion of ad hoc hypotheses that mark
them, in Lakatosian terms, as degenerative research programs. Kaplan (1964,
318) characterizes Popper’s stance as: “the more complicated the theory the less
it says, for the harder it is to falsify.”

%Y While Kuhnian notion of paradigms may be wholly inapplicable to social sci-
ence (see, e.g., Jackson and Nexon 2009, 97), debates about their uses and merits
continue. McCourt (2016, 476) notes that paradigms have a social dimension,
“enabling scholars to situate their work, and be situated by others, in the complex
epistemic fabric” of international relations. Here the epistemological parsimony
of paradigms may act as a common language of scientific discourse, offering a
shared basis of communication (though with well-known costs).
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are not reflections of the world but a pragmatic and instru-
mental simplification of it. “Whatever their mode of empiri-
cal anchorage,” argues Kaplan (1964, 83), they “do not sim-
ply mirror reality, but perform a service in our dealings with
it.”

In its instrumental idealization, Waltzian parsimony like-
wise employs Weberian ideal types to study the world
(Jackson (2011, 114; LaRoche and Pratt 2018). These ideal
types “cannot be falsified as one would falsify a hypothesis,”
argues Jackson (2017, 83, 84), and can only be evaluated
“pragmatically,” that is, by whether they tell us something
useful about the word.

As a result, the epistemological variant of parsimony—
parsimony as a stylized assumption for the sake of theory
creation and hypothesis testing—is an important element
in modern international relations theory and in political
science more broadly. Unlike the aesthetic and ontological
variants, epistemological parsimony is an important though
far from universal element of social science theory.

Critics of parsimony, however, often fail to separate the
three justifications. In their widely read volume on causal
inference, King, Keohane, and Verba (1994, 20) argue that
parsimony is “a judgment, or even assumption, about the
nature of the world: it is assumed to be simple.” As a result,
“we should never insist on parsimony as a general principle
of designing theories” (ibid.).

But in defining parsimony as an assumption about the
world, the authors confuse the ontological and epistemolog-
ical dimensions of parsimony.?® These two dimensions are
not merely distinct but incompatible. If the ontological vari-
ant assumes the world is simple, the epistemological variant
assumes the world is complex and uses parsimony as a way
to deal with this complexity. In fact, theory must be simple
because the world is complex—induction is rarely sufficient.
The epistemological conception of parsimony rejects pure
empiricism, since facts alone cannot be a guide to theory, es-
pecially when there is an abundance of facts to choose from.
As a result, one cannot treat parsimony “as a mysterious law
of nature” whose usefulness “is an entirely empirical propo-
sition” (King and Powell 2008, 5).3!

Competing notions of parsimony are also embedded
in debates about the “end of theory” and the merits of
paradigms in international relations. Calls to abandon the
“big paradigms” often reference the trade-off between par-
simony and descriptive accuracy.??> Grand theories are crit-
icized for being excessively parsimonious, and the turn to
midrange, puzzle-based research is presented as a necessary
rejection of such sterile simplicity.

For example, Bennett (2013, 467) notes that “a loss of
parsimony” is “one of the main costs” of a shift from grand
paradigms to causal mechanisms. However, “this is a trade-
off most IR scholars have proven willing to make. The isms
are parsimonious, but as a consequence they are highly in-
determinate.” Similarly, making a case for analytic eclecti-
cism, Sil and Katzenstein (2010a, 412) argue that it “gener-

%0 Longino, similarly, criticizes parsimony because “we have no a priori reason
to think the universe simple” (1997, 24). As she notes in a later work, “[t]he the-
oretical virtue of simplicity itself involves substantive assumptions—that is, the as-
sumption that the world is simple” (2002, 185). The conflation also occurs in the
natural sciences. For example, an article in Science (Oreskes, Schrader-Frechette,
and Belitz 1994) calls Ockham’s razor “an entirely metaphysical assumption,” not-
ing “[t]here is scant empirical evidence that the world is actually simple.”

31 King, Keohane, and Verba (1994, 20) make a similar mistake in arguing that
“theory should be just as complicated as all our evidence suggests.”

*Here I use Lake’s (2018) term “midlevel theory” as shorthand for a variety
of related puzzle-driven approaches that reject grand theory in favor of analytic
eclecticism, microfoundations, and causal mechanisms. See also Sil and Katzen-
stein (2010b); Finnemore and Goldstein (2013, 6).

ates complex causal stories that forgo parsimony in order
to capture the interactions among different types of causal
mechanisms.”

Yet generalization, in the sense of abstraction from partic-
ularities, is still the dominant method in midlevel theoret-
ical approaches. Approaches that reject grand theory pre-
serve epistemological parsimony by focusing on recurring
causal mechanisms that produce robust explanations. De-
spite their acceptance of complexity, midlevel theories seek
“contingent generalizations” (George and Bennett 2005,
235) that specify under what conditions independent vari-
ables “behave in specified conjunctions or configurations to
produce effects on specified dependent variables.”

Proponents of midlevel theory critique the ontological
reification of epistemological assumptions embedded in
grand theories (see, e.g., Lake 2013), but in doing so they
do not abandon parsimony. A midlevel theory that maxi-
mized empirical accuracy with a different explanation for
each outcome would rightly be dismissed as ad hoc descrip-
tion. For grand theories, axiomatic assumptions act as a styl-
ized and unfalsifiable hard core that allows the formulation
of useful questions. By contrast, midlevel theory retains epis-
temological parsimony by employing the tools of abstrac-
tion and generalization to highlight recurrent causal mech-
anisms (Jackson and Nexon 2013, 549; Reus-Smit 2013).

Despite the advantages of epistemological parsimony,
not all approaches demand explanatory generalization.
Context-sensitive, historicist approaches explicitly sacrifice
parsimony for the sake of detail, contingency, and descrip-
tive richness. More radical poststructural views dispense
with the notion of causal theory altogether. Scholars like
Ashley and Walker (1990, 268), for example, consciously
refuse to be “seduced . . . into abstractly theoretical discus-
sions or self-enclosing simulations of idealized realities.”

Epistemological parsimony is therefore especially suited
for problem-solving or explanatory theory that seeks to
make generalizable statements about the world (Cox 1981;
Hollis and Smith 1991; Dunne, Hansen, and Wight 2013).
Yet, having to abstract from reality does not absolve theo-
ries from the responsibility of acting as a useful guide to
that reality. Even accepting the premise of theories as maps,
approaches using epistemological parsimony can still omit
salient features of the landscape or misplace important land-
marks. Here, however, the debate becomes not about the
value of parsimony but about the acceptable range of trade-
offs imposed by parsimonious assumptions.>?

In his essay Against Parsimony, Albert Hirschman
(1985, 7) argued that some widespread parsimonious
assumptions—such as the rational actor assumption in clas-
sical economics—can be misleading or even dangerous. Be-
sides producing theoretical rigidity, they lead economists to
mistake simplified models for reflections of the real world.
Repeated often enough, the epistemological assumption
takes on the appearance of ontological truth.

Disaggregating the three justifications also highlights the
limits of Hirschman’s critique. Seen in this light, his argu-
ment is not against parsimony as a whole but against the
common and tempting conflation of ontological and episte-
mological parsimony.

Similarly, critics of grand theories sometimes accuse its
practitioners of mistaking the map for the territory. In the
case of realism, for example, this means treating analyti-
cal constructs like “anarchy” as if they were a descriptive

33 Hence the critique that neorealism goes too far in its embrace of parsimony,
producing a theory too sparse to account for historical change (see for example
Buzan and Little 2009; Donnelly 2012).
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representation of the world. As Waltz (1979, 153) himself
warns, “[t]ransmuting concepts into realities and endow-
ing them with causal force is a habit easily slipped into.”3*
Theorists “tend to forget the artificiality of the simplifying
assumptions on which their grand theories are predicated,”
write Levin and Barder (2014, 869). “Over time, the maps
become more than a guide through which a complicated
and essentially indeterminate world is disclosed; they come,
rather, to be conflated with that world” (ibid.). As with
Hirschman, the critique here is not against parsimony as
such, but against the blurring of its ontological and episte-
mological variants.

Conclusion

Hidden assumptions about the meaning of parsimony shape
many debates about the construction of theory. Rejecting
parsimony by claiming the world is too inelegant or too
complex ignores the distinctions embedded in this concept.
At the same time, claiming that theories ought to contain
a measure of elegance or mistaking a theory’s assumptions
for a description of the world are both common errors that
stem from an unreflective embrace of parsimony.

The benefits of parsimony are real but limited. In its ac-
knowledgment of inelegance and complexity, epistemologi-
cal parsimony acts as an informed concession to ignorance.
Using stylized assumptions to make sense of the world, it
treats simplification as a precarious but sometimes necessary
guide to reason.

As a result, for common types of social inquiry—namely,
explanatory theory that emphasizes generalization and
causal inference—parsimony is a key element of theory
building and hypothesis testing.3> But because epistemolog-
ical parsimony represents the outcome of a painful trade-
off, even successful theories are disadvantaged by abstract-
ing from the world they seek to explain.?¢

From this perspective, parsimony is best seen as a nec-
essary evil rather than an intrinsic virtue. In his key work
Capital, Coercion, and European States, Charles Tilly strikes
an apologetic note for his use of parsimonious simplifica-
tion. “In the interests of compact presentation,” he writes,
“I will likewise resort to metonymy and reification on page
after page.”?” Despite the shortcomings of these simplifica-
tions, he notes, the argument would not be possible without
them; “[w]ithout a simplifying model employing metonymy
and reification,” Tilly (1990, 34) writes, “we have no hope
of identifying the main connections in the process of Euro-
pean state formation.”

Metonymy, reification, simplification—these are often es-
sential elements of theory. To the extent that theorizing

31While the “aim of science is to seek the simplest explanation of complex
facts,” writes Alfred North (1919, 143), in pursuing this we “are apt to fall into
the error of thinking that the facts are simple because simplicity is the goal of our
quest.”

%1n the more general sense of avoiding superfluous assumptions, the benefits
of parsimony extend beyond explanatory approaches and into many strands of so-
cial science theory. Epstein (2013, 327, 345), for example, describes discourse the-
ory as “more theoretically parsimonious” than constructivist or psychological ap-
proaches, since it “does not harbor any of the indemonstrable assumptions about
these actors ‘selves’ that have haunted IR theory.”

36 As North and Willard (1983, 340) note, while “a lack of parsimony often
yields amorphous theory, an excess of parsimony may produce tautology, explain
the obvious, or . . . reduce complex human interactions to rigid, almost mechani-
cal abstractions.”

3 For Tilly (1990, 34), metonymy and reification are examples of parsimo-
nious simplification: “Metonymy, in that cities actually stand for regional networks
of production and trade in which the large settlements are focal points. Reifica-
tion, in that I will time and again impute a unitary interest, rationale, capacity,
and action to a state, a ruling class, or the people subject to their joint control.”

demands abstraction, judgments about theoretical assump-
tions are also judgments about the appropriateness of par-
simony. For many kinds of theories, complexity for the sake
of accuracy is antithetical to the task of theory creation. As
Healy (2017, 119) argues, unreflective pursuit of nuance is
“fundamentally antitheoretical. It blocks the process of ab-
straction on which theory depends, and it inhibits the cre-
ative process that makes theorizing a useful activity.”

The artifice of theory is both an advantage and a con-
straint. As Whitehead (1919, 143) argued a century ago, the
guiding principle for scientists should be “to seek simplic-
ity and distrust it.” The application of parsimony therefore
requires both boldness and humility—the boldness of sim-
plifying assumptions and the humility to recognize them as
such.
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