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Capacity-Based Account of Theory-Building:

A Case of Two-Stage-Theory-Test Process in Economics’

Szu-Ting Chen®

In contrast to some prominent methodologists maintain that the practice of
economic theory-building follows a regularist methodology, this paper defends
a capacity-based analytic piecemeal image of the so-caled causa structurdist
approach of theory-building in economics. This piecemea image indicates
that the process of restructuring the theoretical model in economics reflects a
general picture of economic theorizing by showing that the failed predictions
obtained from a two-stagetheory-test process conditute a piece of
information that is fed back to the theoretical model as a clue to help
economists manipulate a rearrangement of the model. By conducting such a
model-rearrangement, economists can thus provide empirical content to their
models in the process of theory-building with respect to various concrete
cases, and this piecemea characterization of the approach should be regarded
as arising from the fact that athough economists have a holistic view of the
causa structure of an economic phenomenon, they do not have a holistic
approach to obtain the causal structure, what they can do is to try their very
best to use the capacity-based analytic piecemea method to uncover the
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causa structure case by case and step by step.

[Key words] causd capacity, regularist vs. structuralist account of theory-
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1. Does Economic Theory-Building Fit with the
Regularist View of Economic Explanation? - Two
Accounts of Theory-Development in Economics

When Bertil Ohlin, one of the founders of modern international trade
theory, stated in his 1933 bookd that free commodity trade between
countries tends to equalize the prices of production-factors between
these countries, what did he mean by “tends to”"? Many international
economists who follow the so-called Heckscher-Ohlin-Samuelson
tradition contend that the man reason for the occurrence of
international trade is the difference in production-factor endowments
among nations, they argue that a specific sructure of
production-factor endowment gives a country a comparative advantage
in producing and exporting the commaodity that uses more intensively
the country’s more abundant production-factor. In other words, the
comparative abundance of a certain production-factor tends to lead
the country to export the commodity in question. Again, what does
“tends to” mean here? Admittedly, both usages are a synonym of

1) Ohlin, Bertil, 1933, Interregional and International Trade, Cambridge,
MA: Harvard University Press, Revised Edition, 1967. Excerpts are
contained in W. R. Allen (ed.), 1965, International Trade Theory: Hume
to Ohlin, New York: Random House, Chapter 7, pp. 167-202.
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“causes to.” So, to be more specific, we should ask, What kind of
causal thinking is involved in making this type of tendency claim?
Defining this causal thinking is directly relevant to the discussion of
theory-building and theory-testing in economics. The nature of the
causal thinking involved in this type of tendency claim is often
misidentified as the regularist view of causal laws. As a result, the
direction of the development of the metatheory that is used to
describe theory-development in economics is shaped to fit the
regularist view of economic explanation?).

This effect on the metatheory can be illustrated by using an
example in the following. In his 1954 empirical research, Wassily W.
Leontief conducted an input-output analysis by using U.S. economic
data for 19473. Leontief found that U.S. import-competing production

2) For those methodologists who endorse the regularist view of economic
explanation, natural laws are regarded as universal regularities. In their
view, statements of universal regularities should express the associations
among al relevant phenomena. If a law claim cannot fulfill this
requirement, it should be discarded. This regularity view of natura laws
is closely related to the Deductive-Nomological (D-N) model of scientific
explanation. The D-N model is a representative regularist explanatory
model, this model requires that the explanandum of a scientific
explanation be an instance to be expected from the lawful regularity
stated in the explanans. If the explanandum is an instance that cannot be
derived from the law statement, the explanation in question is not
qualified as a scientific explanation and the law statement—i.e., the
lawful regularity—in the premises of the model should thus be discarded.
Because the same type of argument can be applied to an economic
theory that makes predictions, regularist economic methodology
emphasizes the importance of empirical test results.

3 Leontief, Wassily, 1954, “Domestic Production and Foreign Trade: The
American Capital Position Re-examined,” Economia Internazionale, Vol.
7, No. 1, pp. 3-32. Abridged edition reprinted in Richard E. Caves and
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required a higher percentage of capital input per worker than U.S.
export production. That is, U.S. import-substituting commodities
(which were produced within the United States and competed with
imported goods in the U.S. market) required more capital input per
worker than did goods produced for export. If the content of U.S.
import-substituting goods were regarded as the mirror image of the
imported goods, the United States in fact exported labor-intensive
commodities and imported capital-intensive goods. Because the United
States has always been regarded as the most capital-abundant country
in the world, this result ran directly contrary to the then widely
accepted Heckscher-Ohlin theorem (the H-O theorem): A country
exports those commodities that use more intensively the country’s
comparatively more abundant production-factor in their production.
And because the underlying causal mechanism of the H-O theorem is
that a country’s more abundant production-factor will tend to cause
the country to produce and export those commodities using more
intensively this abundant production-factor in their production,
Leontief’'s empirical result seems to provide evidence to reject the
underlying mechanism.

In the field of international economics, the Leontief paradox soon
invoked a great deal of empirical and theoretical research to try to
reconcile this paradoxical conclusion or to provide further evidence to
refute the H-O theorem. Also, in the field of philosophy of
economics, this case has been repeatedly used as an example to
illustrate the so-called fasficationist view of theory-development,
which was widely adopted by economic methodologists in 1970s and
1980s. Two prominent examples are the studies conducted by Neil
De Marchi and Mark Blaug.4

Harry G. Johnson (eds), 1968, A. E. A. Readings in International
Economics, Homewood, IL: Irwin, pp. 503-527.
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Blaug applied a more naive—the so-called Popperian—version of
falsificationist methodology. In reviewing the development of
international trade theories since Leontief’s paradox, Blaug expressed
despair in pointing out that the ensuing theoretica development
lacked an empirical underpinning because economists had not been
willing to “perforce pass a qualitative judgment on the evidence for
and against the theory in question.”® On the contrary, in Blaug's
opinion, the history of theoretical development of international trade
theory following the Leontief discovery recorded that international
trade theorists had tried to immunize their theories from empirical
testing by invoking the ceteris paribus clause or by making ad hoc
explanations. Therefore, Blaug seemed to agree with Peter Kenen that
“international trade and finance displayed a stubborn immunity to
quantification. They became the last refuge of the speculative
theorist.”6)

On the other hand, De Marchi applied a more sophisticated version
of falsficationist methodology, the so-called Lakatosian methodology.
De Marchi's studies showed that the theoretical development of
international trade theories in the same period can be regarded as a
development of “the Ohlin-Samuelson research program.””) According

4) For De Marchi's study, refer to: De Marchi, N., 1976, “Anomay and the
Development of Economics: The Case of the Leontief Paradox,” in Spiro
J. Latsis (ed.), 1976, Method and Appraisal in Economics, Cambridge and
New York: Cambridge University Press, pp. 109-128. For Blaug's
research, refer to: Blaug, Mark, 1992 (1980), The Methodology of
Economics or How Economists Explain, 2™ edition, Cambridge University
Press, Chapter 11.

5 Blaug, ibid., p. 191.

6) Kenen, Peter (ed.), 1975, International Trade and Finance: Frontiers for
Research, Cambridge, UK: Cambridge University Press, p. xii, excerpted
from Blaug 1992, p. 190.
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to De Marchi, a refuted theory within a research program can till be
retained as long as it can be shown that, after being revised, it is
“consistently predicting novel facts (is ‘progressive’).”8) Viewed from
this perspective, Blaug's proscribed immunizing strategies, including
invoking the ceteris paribus clause and making ad hoc explanations
for the refuted theory, can be regarded as a part of the heuristics, be
it negative or positive heuristics, of this research program. The
heuristics can be seen as an attempt to contribute a bit of effort to
leed a research program in the direction of a “progressive
problem-shift,” that is, in the direction of growth in its truth-content.
By “truth-content,” De Marchi meant the corroborated content of a
research program, which is to be determined by the corroborated
content of the newest theory developed within it.

My purpose in discussing fasificationist methodology is to point
out that the approach being developed by philosophers of economics
—to discuss the development of economic theories or economists
practices—must have been shaped by philosophers own views about
the nature of economic laws. For Blaug's case, his view of economic
methodology is indeed shaped by the regularist view of economic
laws. The current focus here is whether De Marchi's view of
theory-development in economics, which is based on the Lakatosian
approach, is also influenced by the regularist view of economic laws.

One important feature of De Marchi’s approach distinguishes it
from Blaug's approach. By staying in line with the Lakatosian
tradition, De Marchi alowed anomalies such as Leontief’s paradox to
figure in the theoretica development of the Ohlin-Samuelson research
program (O-S research program) as long as anomalies can be
explained by a later theory developed within the same research

7) De Marchi, ibid., p. 123.
8 De Marchi, ibid., p. 109-110.
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program. De Marchi’s idea is this; Let's suppose that the initialy
developed H-O theorem congtitutes the main content of the initia
version of the Heckscher-Ohlin theory of international trade, T,
developed in the O-S research program. Next, suppose that a revised
version of theory T, cal it T, has been developed within the
tradition of the O-S research program in an attempt to cope with the
Leontief paradox. If it turns out that T, can be used both to explain
what T, has explained and to explain the originaly unexplainable
phenomenon pointed out in Leontief’'s study, Tn is said to be
corroborated and is thus regarded to have more truth-content than T,
does. The consequence of alowing this revising procedure in
economic theorizing is that it implies that theories in the O-S
research program are not to be rejected out of hand simply because
they make false predictions; by using a revising procedure to improve
the predictive (or explanatory) power of its theories, the O-S research
program could have increasing numbers of successes, with successive
theories accounting for increasing numbers of international economic
phenomena. It is this salient methodological implication that leads De
Marchi's approach away from the tradition of Popperian
fasficationism and toward that of Lakatosian falsificationism.
Blaug's approach suggests that good practice in economic
theorizing should try to discover the most extensive possible
regularity law, which can be used to construct the most splendid
possible economic theory, which in turn can be put under test to
justify its explanatory power against any economic phenomena in the
real world. De Marchi’'s approach, by contrast, seems to suggest that
good practice in economic theorizing is to formulate a good
economic explanation that can be used to explain the occurrence of
previously unexplained or unexplainable economic phenomena and so
to increase the truth-content of the research program within whose
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tradition the theorizing practice is conducted. Note that what De
Marchi requires is not that economic theorizing attempts to discover a
genuinely true regularity law, but instead that it attempts to revise the
existing theory so as to make it more applicable for use by
economists to provide a good explanation for the economic
phenomena in question. The comparison between the two accounts is
interesting, but my main concern here is this. Even if De Marchi's
account is true, why are economists so committed to their refuted
theories? De Marchi’s account seems to owe us an explanation.

2. The Concept of Causd Capacity and the Causd
Structurdist View of Generd Causd Clams in
Economics

For a causal structurdist, the answer to the question raised at the end
of the preceding section is that economists are so committed to their
refuted theories because they believe in what Rom Harré calls “causal
powers’ and Nancy Cartwright calls “causal capacities.”9 Following

9) For Harré's idea, refer to: Harré, Rom, 1970, “Powers,” British Journal
for the Philosophy of Science 21, pp. 81-101; Harré, Rom, and Edward
H. Madden, 1973, “Natural Powers and Powerful Natures,” Philosophy
48, pp. 209-230; Harré, Rom, and Edward H. Madden, 1975, Causal
Powers:. A Theory of Natural Necessity, Oxford: Blackwell. For
Cartwright's idea, refer to: Cartwright, Nancy, 1989, Nature's Capacities
and Their Measurement, Oxford University Press; Cartwright, Nancy,
1989, “A Case Study in Realism: Why Econometrics |Is Committed to
Capacities,” PSA 1988, Volume 2: pp. 190-197; Cartwright, Nancy, 1998,
“Capacities,” in John B. Davis, D. Wade Hands, and Uskali Maki (eds.),
1998, The Handbook of Economic Methodology, Cheltenham, UK, and



Capacity-Based Account of Theory-Building 123

Cartwright, | think of a causal capacity as a stable causal power that
a cause should carry with it from one situation to another situation to
have its impact on an effect.

Following this characterization, we can view the causa claim
derived from the primitive version of the Heckscher-Ohlin model as
follows: The difference of factor endowment has a causal capacity to
determine the content of a nation’s commodity production and export.
The model used to derive this causal claim is said to be a primitive
version in that, in this model, there is only one cause—i.e., the
difference of factor endowment—considered to exert influence in the
simplified hypothesized causal structure; the influences of other
disturbing factors have been ruled out by assumptions or ceteris
paribus conditions. The point of having this highly simplified causal
model is that economists want to know to what extent the difference
of factor endowment as a cause can exert influence on the direction
of a nation's export. For international economists, Leontief’s paradox
is only an indication that the causa structure specified in the highly
simplified version of the H-O model should be adjusted so as to cope
with the rea causal structure in which the paradoxica phenomenon
arises; they do not see the original causal claim regarding the causal
capacity of the difference in factor endowment as problematic. In
other words, the difference in factor endowment is supposed to have
its stable influence on the direction of a nation's export; if this
assertion fails in the real situation, there must be a reason for it,
specifically a structural reason. For example, new causal factors
should be added to the origina causal model, and the origina
arrangement of causa relations should be readjusted to reflect the
addition.

For a causal structuralist, economists practice of repeatedly

Northampton, MA, USA: Edward Elgar, pp. 45-48.
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readjusting their causal model with respect to different economic
situations—i.e., the continuous practice of revising their economic
theories with respect to every anomalous phenomenon as described by
De Marchi—reflects economists endless effort to detect correct
hypothesized causal structures that can be used to explain why what
is asserted in the causal capacity clam does not work in these
economic sSituations. It is this deep commitment to the truth of the
causal capacity claims that shapes economists' theorizing practice.

To see exactly how the idea of causal capacity has its impact on
shaping economists practice of theory-building and theory-testing and
to examine the regularist’s challenge to the idea of causal capacity,
let's first assume that economic theories contain economic laws as
their main hypotheses, and then examine the general formulation of
the economic laws contained in the economic theories. We can
characterize the formulation of the economic laws contained in
economic theories in the following form: Other things being equal, in
condition A, C's cause E's.

This way of formulating an economic law makes regularists
uneasy, for at least four reasons. First, for regularists, the word
“causes’ used in the general formulation is misguided. The reason is
that, following their Humean skepticism about causation, regularists
think that there is no possibility that one can construct a causal
relationship among events; one can grasp only the regularities among
events. Therefore, the genera formulation of the economic laws
should at least be revised as the following form: Other things being
equal, in condition A, C's are aways followed by E’s.

Second, for a naive falsificationist such as Blaug, one of the most
often proposed questions is, What are the “other things’ mentioned in
the formulation? Unless the complete, concrete content of these other
things can be clearly identified, the economic law containing this
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vague specification can never be fasifiable, and thus the economic
theory containing this unfasifiable economic law lacks empirical
content. Therefore, naive fasificationists seem to suggest that, for an
economic law to explain or predict a certain class of economic
phenomena, it should at least possess the following form: In
condition A, C's and the complete concrete content of these (equal or
unegual) other things are aways followed by E's.

Third, the phrase “in condition A” aso causes trouble for the
regularists. An economic law containing this kind of phrase is
applicable only to a certain domain. In our case, this limited domain
is the condition A. This restriction contradicts the regularist’'s notion
of a natura law. For a regularist, a causal law should be genuinely
broad enough to cover whatever phenomenon is in question. If the
causal law contained in an economic theory does not possess such a
broad-range characteristic, the theory, in order to be able to cover a
wide range of economic phenomena, must then contain a lot of
limited-range causal laws. This picture of a theory contradicts the
regularist’s notion of a theory, which supposes that a theory should
have the feature of providing unification.

Furthermore, regularists argue that the theoretical economic models
used for deriving economic laws are generaly unredlistic. Critics of
this point maintain that if economic theories are to be of practical
use in the real world, economic theorists should not be content with
their theories being applicable only within, say, condition A. They
ask, What if condition A is incompatible with the real condition in
question? Admittedly, this mismatch is generally the case. Does this
mean that economic theories are without any empirica use and are
simply academic exercises—what Blaug called “the last refuge of the
speculative theorist”?

| maintain that this way of chalenging the formulation of
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economic laws is misguided. To anayze why, let's start by
considering how an economic theory is built. When economic
theorists are constructing their theories, their practices are just like
that used by natural scientists in their experiments. What is the
purpose of doing an experiment? Most people would say that, in
general, scientists want to know whether and in what way a certain
factor (call it C) has a certain effect on the other factor (call it E).
To have a decisive and reliable experimental result, scientists follow
a crucial procedure: Using background causal knowledge that they
have obtained from other scientific theories, they set up a contrived
environment (or model) that will rule out the influences of al other
imaginable disturbing factors that may intervene in the causal path
from C to E. Their goa is to guarantee that the result derived from
this model is the correct desired result—i.e., the operation of C on E.

When the experimental result is consistent with what the scientists
expect, the causal path being tested is used to formulate a causal-law
clam that congtitutes a main part of a scientific theory. When the
experimental result is inconsistent with what the scientists expect, the
hypothesis of the causal path from C to E is not ruled out outright.
Instead, scientists suppose that the inconsistency may be caused by
some other reasons, and they then set out to discover these other
reasons. New factors may be involved, but the scientists often start
by examining their contrived model to see whether any disturbance
thought to be put under control and so to be inactive in their model
is in fact, for some reason, active in bringing about the inconsistency.
Whether the final conclusion is that a supposed inactive factor is in
fact active or that new factors need to be included, further tests result
in changes in the causal structure of the original model—i.e., the
causal structure of the origina model will be restructured (or
modified) to take into account the additional causal considerations.
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Each newly restructured model must be tested to see whether the
result derived from the new causal structure can explain the
inconsistency. The search for the contributing reasons continues as
long as no convincing reason has been identified.10

A question arises. Why are these scientists so committed to their
causal claim that C causes E? Why don't they simply discard their
causal claim? The reason is that they believe that C, within the
well-contrived model, should have its stable influence on E. Or C has
the capacity to cause E—i.e., C, because of its being C, carries with
it the capacity to cause E. The smple idea underlying this capacity
belief is that C, within a well-contrived model, will reveal its ability
to cause E. If it turns out to be the contrary in a rea-life case, there
must be a reason that this happened; but, in any case, C has the
ability to cause E as long as it is not disturbed and thus prevented

10) The description of economic modeling here may give the reader an
impression that causal structuralist approach is an instrumentalist
approach. But, the author would like to point out that this approach
regards the power of an entity being real—i.e., the capacity of an entity
is rell—and the causa structure is hypothetical. The capacity is real
because an entity carries its full capacity from situation to situation as
long as there is no disturbing factor intervening to prevent the entity
from exerting its full capacity; the causal structure is hypothetical because
theorizers would never know about the genuine image of the complete
causal structure from which the targeted phenomenon is derived, what
theorizers can do is to use the piecemeal method suggested in this paper
to patch up the most likely simulacrum of the genuine causal system.
Based on this reinterpretation of causal structuralist approach, the author
would like to suggest that the metaphysical position of the approach can
be characterized as the so-caled entity redism and the model of
scientific explanation endorsed by the approach is the so-caled
simulacrum model of explanation.
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from doing so.

This seemingly dogmatic belief is not dogmatic at all, because the
capacity belief also requires that every contradictory conclusion to the
capacity claim has its own reason to explain itself and that this
proposed reason must also be tested. The latter requirement places the
capacity claim within the empirical tradition. It is meant to show that
the new reason is not simply an ad hoc explanation but rather is a
solid empirical explanation. The explanation is justified because the
test shows that the newly proposed reason and the original structural
factors, both of which constitute a new causal structure, can now be
used to produce the conclusion that can be used to explain away the
contradictory conclusion to the capacity clam. If the conclusion
derived from the newly structured model cannot provide a convincing
explanation for the inconsistency, the proposed reason is discarded,
and another new effort to determine the correct reason is launched.

It may be argued that the idea of capacity is a strong idea; as
mentioned earlier, to believe that C has the capacity to cause E
without any qualification added is to believe that, in any situation, C
does cause E as long as it is not disturbed and thus prevented from
doing so. Therefore, it seems that this idea is strong enough to be
able to turn into a regularity idea. But to argue this point is, again,
to ignore the causal structure. When we say that C has the capacity
to cause E, we believe that C, because of its being C, has the ability
to cause E. But unlike the regularity idea, the idea of capacity does
not come without restriction; it includes the idea of causal structure.
Admittedly, capacity is the stable influence of a causa factor that
this causal factor carries with it to exert on another factor from
situation to situation. But this exertion is fulfilled only under a stable
causal structure that is well-contrived to guarantee that no disturbance
is involved and that the capacity possessed by this causa factor can
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be fully exerted. If, for some reason, the exertion of the capacity is
disturbed, its stable influence must then be affected by this
disturbance. And this effect, depending on the way the disturbance
affects this stable influence, may lead the originally supposed stable
influence to result in any kind of net conclusion.

For example, the net conclusion may show that C's influence on E
is in fact less than what is expected in the capacity claim. But this
mismatch does not refute the capacity clam outright, because a
search for the reason may show that C has a dua capacity—i.e.,
because of the effect of the disturbance, C now carries a dua
capacity that exerts C's influence on E in two opposing directions.
The net conclusion suggests that C's negative influence is stronger
than C's positive influence on E. The theory of C's dual capacity is
the reason for the shortfal in the expected influence, and it should be
supported by the conclusion derived from the newly restructured
causal model. If the new mode is restructured according to the
conditions provided by the dual capacity theory and if it can derive a
result that is consistent with what is expected by the dual capacity
theory, then the theory of C's dua capacity is said to have explained
away the inconsistency between what is shown in the net conclusion
and what is expected in the capacity claim. As a result, the capacity
clam that C causes E is retained, and the capacity is in this sense
said to be carried by the causal factor from situation to situation,
athough it sometimes does not demonstrate its full exertion in the
net conclusion of a causal operation.

Suffice it to say here that the construction of the idea of the
ubiquity of capacity—i.e., the idea that capacity is carried by the
causal factor from situation to situation—is heavily dependent on
whether we have a stable causal structure to allow the fostering of
this idea; therefore, contrary the regularist argument that capacity is
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also a regularity idea, capacity is indeed a causal structuralist idea.

3. What is the Use of Ceteris Paribus Clause in
Economic Theory-Building?

Recall that when economic theorists construct their theories, it is as if
they are conducting an experiment. When they invoke a ceteris
paribus clause—i.e., other things being equal—and specify the special
conditions for their theoretical models, it is as if they are setting up a
well-contrived environment for their experiments. The ceteris paribus
clause acts as a shielding condition, and the special conditions act as
the initial conditions necessary for the operation of the factors of
interest. Moreover, both of them are combined to form a safeguarded
boundary for the theoretical model, thereby guaranteeing that the
cause of interest will fully exert its capacity on the other factor of
interest. The conclusion derived from the theoretical model is what
we generally call an economic (causal) law.

If we accept this view of what an economic law is and how it is
derived, the regularist’s challenges to the traditional formulation of
economic laws—"Other things being equal, in condition A, C causes
E’—becomes pointless. As for the chalenge to the phrase “other
things being equal,” we can now reject the Popperian view that this
ceteris paribus clause is a trick to immunize economic theories
containing this kind of vague economic law from falsifying. Neither
should we expect that this vague specification of “other things’ must
be filled with concrete content and thereby congtitute a part of the
complete list of causal factors of interest. Instead, the ceteris paribus
clause now plays a special role in causa structuralist thought
concerning economic theorizing in that it acts as a shielding
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condition to keep disturbing factors from interfering with the
experiments of economic theorists.

As for the challenge to the phrase “in condition A,” we now know
that to specify a set of special conditions such as A is to set up the
necessary initia conditions for the operation of the factors in
question; it should not constitute a ground for the regularist criticism
that the law derived from this limited domain A will not be
universally true and universaly applicable. Also, the regularist
criticism of the persistent mismatch between condition A in the
theory and the real condition of interest in the real world should not
congtitute a reason to degrade economic theories as not being
empirical. As causal structuralists, we would not easily conclude that
economic theories lack empirical content solely because condition A
is incompatible with the real condition of interest, because we know
that economic theories obtain so-caled empiricd content in a
different way, which | explicate in the following.

4. What is Fundamental in Theory-Building for
Economigts? Economic Causdl Law or Capacity Claim?

Contrary to the regularist argument that economic theories should be
proposed in a form containing the economic (causa) laws with
universal quantifiers, economic theorists argue that what can be added
with universal quantifiers are the capacity claims. Whether the
capacity of this causal factor can exhibit its persistently stable
influence depends on whether there is a well-contrived environment
to alow it to do so. If economic theorists are lucky enough to have
a well-contrived model to produce the desired result of this causal
factor's stable influence, then this result not only justifies their
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capacity claim but also suggests some kind of economic causal-law
claim that can be used to construct economic theories. If, for some
reason, what these economic theorists derive from their model is not
consistent with what the capacity claim predicted, they do not rule
out the capacity claim outright; rather, they try their best to discover
the reason for the inconsistency.

Note that in the process of searching for the reason for the
inconsistency, what is stated in the capacity claim till constitutes part
of the economic theorists background knowledge. The theorists
search does not end until they discover a convincing reason that can
be used to construct a new causal model in which a conclusion can
be derived to explain away the aforementioned inconsistency. If this
kind of new conclusion is indeed derived, both the new causal
structure suggested in this newly restructured model and this newly
derived conclusion can suggest a direction for constructing a new
economic causal law that can be incorporated into their economic
theories. Viewing from this perspective, we know that what is
fundamental for economic theorists should be the capacity claim; the
economic (causal) law should be regarded only as a derivative that is
relative to a well-contrived model. This model must alow the causal
factor's capacity to operate in the specified way, and this way of
operation is expected to be expressed in the derived economic causal
law.

It is this recognition—that capacities are fundamental and that
economic causal laws are derivative—that fosters the structuralist’s
view of the practice of economic theorizing and that differentiates
this approach from that of the regularists. Regularists believe that a
good economic theory should contain a causal law that is genuinely
broad—i.e., fundamental—enough to cover whatever phenomenon is
in question. For this reason, they require two things of economic
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theorists in order to support the claim that their theories are
empirically correct. First, theorists must, at the dart of
theory-building, list al the “other things’ contained in the vague
ceteris paribus clause of the causal laws in their theories. Second,
they must try to specify the theoretical condition so that it more
closely reflects the real condition of the phenomenon in the rea
world.

An economic theorist following the causa structuralist idea,
however, reects the regularist's ideal conception that we can be
omniscient about &l the relevant causa factors and current
background conditions. For a causa structuralist, a kind of piecemeal
methodology is more plausible. This theorist would say, at the start
of theory-building, “1 cannot provide the complete list of those other
things or the precise description of the real background situation of
the phenomenon in question. But | can tell you that, in the process
of theory-building, whenever one or a few of those other things are
unegual or one or a few of those background conditions are changed,
| can observe the impact they have in my origina causa system—
which comprises the relevant causal factors with stable capacities—
and the new causa laws that can thus be derived.”

The point of describing the contrast between these two approaches
is to explain that the causal structuralist approach does not attempt
and does not assert that it is possible to build a grand theory
containing universaly true economic causa laws that can be used to
explain the entire domain of economic phenomena. Instead, the causal
structuralist approach determines that, for each economic situation, the
capacities possessed by each of the relevant causal factors should be
stable across situations; if they are not, there must be a reason, and
the content of this reason can be illustrated by a corresponding causal
structure that can be constructed by economists to represent the
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putative interrelations among the relevant causal factors. Furthermore,
after all these procedures have been completed, the economic causal
laws are then said to be derived from this causal structure. For causal
structuralists, what is fundamental is the capacity of the causa factor;
the causal law is a derivative that is relative to a causal structure
constructed by the economists by referring to the relevant background
causal knowledge and &l other relevant local or general data about
the situation in question.11)

It is this different conception of the status of economic causal laws
that results in a different emphasis in economic methodology between
these two approaches.

1) It may seem that this paper, by making a distinction between these two
approaches, defends a view that regularity view is not compatible with
capacity-based approach, but the author would like to respond to the
concern by pointing out: athough there are a great number of differences
between these two approaches, they are, instead of being incompatible to
each other, in fact complementary to each other. The supporters of the
capacity-based or structuralist approach do not deny that a regularity has
its practica value of being able to be used in conducting an explanation
of a targeted phenomenon as long as the regularity is a net result of a
stable causal structure from which the phenomenon is supposed to be
derived, what these supporters disagree is the presumption that a usable
regularity is coming from nowhere—i.e, an applicable regularity is not
relative to a certain stable casual structure—and is readily applicable to
al the cases of the similar phenomena.
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5. An Account of Two-Stage-Theory-Test Process and Its
Implication for Economic Theory-Building

Regularists argue that a successful hypothesized economic law should
be broad enough to cover a wide range of economic phenomena in
question and so it should be able to be used to make accurate
predictions about the economic phenomena of interest. As a result,
they tend to use the traditional hypothetico-deductive (H-D) method
to test the implication of a hypothesized economic causal law against
empirical observation to see whether the two things are consistent.

But, for causal structuralists, the testing of a hypothesis is not so
simple. The testing procedure suggested by the H-D method is too
abbreviated. Causal structuralists believe that such testing of
predictions should be postponed untii we can make sure that the
hypothesized economic law is a right target. We can ensure that
situation obtains if the causal law in question is derived from a
correct causal structure (or a correct causal model).

The idea is this: Economists establish their theoretical model in an
attempt to use this model to explain the main features of the
phenomena that they have considered so far. But how can they know
that their model is a right model for their purpose? Economists
usualy would like to start by conducting a causal model test (or a
model specification test). But what is the content of this test?

When economists start to construct their theoretical model for
explanatory purposes, the tools that they normally have are (1) the
data that they have so far gathered from direct observation and from
other reliable sources, (2) other economic theories relevant to the
phenomena in question, and (3) their own theoretical construct of a
causal structure that they hope reflects the unknown rea causal
structure underlying the phenomena. These three tools congitute a
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conglomerate of knowledge that can be used to set up a causal
model. Based on the characteristics of this putative causal model,
economists then move on to design a test containing a certain
benchmark, which is derived from economists consideration of the
characteristics of this causa model and the relevant causa
information that they have gathered so far. As a result, this
benchmark can be regarded as an index that can be used to faithfully
reflect whether the supposed cause has fully exerted its power on the
observed effect.

Note that, because different causal models reflect different
characteristics and different causal information, the benchmark is thus
a tailor-made index for each causal model test. That is, each causa
model test is specialy designed for each causal model. The result
derived from the benchmark test can in turn be used to show that the
putative causal model is indeed an adequate model that can be used
to represent the real causa structure from which the data so far are
generated.

Once the putative causa model can pass the benchmark test, the
putative causal model is thus regarded as the correct causal model
that can be used to represent the real causal structure in question, and
the conclusion derived from this causal model—i.e., the hypothesized
causal law—can then be regarded as the correct causal law that
should be expected to be derivable from the rea causa structure. It
is in this sense that | say that the hypothesized causal law is a right
target.

Note that the causal model test can in fact aso ensure that a
negative result derived from the prediction test—i.e, that the
implication derived from the causal law is inconsistent with what is
exhibited in a class of new economic phenomena—reflects a
structural inconsistency between the new real causal structure from
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which the class of new economic phenomena derived and the old real
causal structure from which the old class of economic phenomena
derived.

Why do | say this? Suppose that economists establish their
theoretical model and use it to explan a class of economic
phenomena, but they do not conduct a model specification test for it;
as a result, even though the model can be used for explanatory
purposes, the economists do not know whether it is a correct causa
model for this class of economic phenomena. Then one day, a new
class of economic phenomena calls for an economic explanation.
Suppose that these economists till use their old theoretical model to
explain or make predictions about this new class of phenomena, and
they find that their model is no longer applicable. What is causing
this problem? The answer is, we don’t know. It may come from the
original incorrect model specification, or it may come from the
structural inconsistency between the two real causal structures. The
point is that, in retrospect, if this group of economists had put their
theoretical model under the model specification test and had gotten a
positive result, the only remaining problem would be simply to point
out the structural differences between the two real causal structures.

Imagine that these same economists did conduct a mode
specification test and got a positive result. In that case, their model
specification test could be regarded as a safeguard to ensure that the
result derived from a prediction test—in an attempt to see whether
the prediction (or explanation) made from the hypothesized causal
law is consistent with the new economic phenomena—would be
guaranteed to reflect whether there is a structural inconsistency. If the
hypothesized causal law, which is to be used to make prediction, is
obtained from the aforementioned procedure, this law can be caled a
right target because the prediction made from it can be used rightly
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to determine whether there is a structural inconsistency between any
two real causa structures. Furthermore, because the model
specification test functions both as a causal model test and as a
safeguard to guarantee the meaning of the result of a prediction test,
we will cal it the first round test. And, based on our argument so
far, it is obvious that it is better to conduct the prediction test after
the first round test; we will therefore call the prediction test the
second round test.

One danger of bypassing the first round test and going directly to
the second round test is the problem of erroneously accepting a
wrong target. Again, let's use our simple example for illustration.
Suppose that economists can use their theoretical model for
explanatory purposes, although they do not conduct the first round
test. Next, suppose that the causal law derived from their theoretical
model is used to make a prediction for a class of new phenomena,
and it passes the prediction test. What is revedled from this test
result? There may be two revelations. The first one is that, although
the theoretical model cannot be guaranteed to be a correct causal
model for the old phenomena because no first round test result can
be consulted, the result derived from the prediction test may suggest
that the theoretical model happens to coincide with the real causal
structure of the new phenomena. This is a happy ending. But there is
another possible situation. Just like the situation in which the
theoretical model is in fact a wrong causal model athough it can be
used for explanatory purposes, here the successful prediction may
simply indicate that the model can be used for predictive purposes
but it is not necessarily a correct causal model for the new
phenomena.

Now, let's imagine the worst-case scenario, in which both dangers
of bypassing the first round test are fulfilled: The economists
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theoretical model is neither a correct causal model for the old
economic phenomena in question nor a correct causal model for the
new economic phenomena in question, although the model can both
make a plausible explanation for the old economic phenomena and
make a good prediction for the new economic phenomena. Figure 1
illustrates this problem. Note that, in this case, the hypothesized
causal law, which is derived from economists theoretical model, is
said to be a wrong target in that the prediction made from it may
lead economists to wrongly conclude that their theoretical model,
which is in fact only a good predictive instrument but not a correct
causal model, is a correct causad model for the new economic
phenomena in question. Route 2 in Figure 1 shows this kind of
mistaken decision by economists.

Route 1: DO NOT PASS:
The wrong target is )
discarded.

make
If the hypothesized : Wrong Target > est
es

causal law is a
predictions Route 2: DO PASS:
The wrong target is
wrongly accepted. (Type II
error)

X)

To avoid the mistake made in route 2, the predictions test must be postponed until the right causal
model is obtained.

Figure 1: The Problem of Erroneously Accepting the Wrong Target

On the other hand, if economists do conduct the first round test for
their theoretical model with respect to a class of old economic
phenomena and if they obtain a positive result showing that their
theoretical model is indeed a correct causal model for this class of
economic phenomena, their theoretical model (and also the causal law
derived from it) is then ready to be used to make predictions for the
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new economic phenomena. That is because the result derived from
the prediction test is not only to tell economists whether the
implication is consistent with what is exhibited in the new
phenomena, but also to guarantee to tell them whether the causal
structure from which the old phenomena are derived and the new
causal structure from which the new phenomena are derived are
homogeneous. That is, if the prediction result shows that the derived
implication is consistent with what is shown in the new phenomena,
the new causa structure and the old causd structure are
homogeneous, which is represented by Route 4 in Figure 2. Or if the
prediction test shows an inconsistent result, these two causal
structures are heterogeneous. When the latter case does present, the
information of heterogeneous structures will be fed back to the
economists, triggering another effort to determine a correct causal
model that can be used to explain the new phenomena.

Note that the economists new search mainly consists of the
comparison they made between these two causal structures, their
consideration of the re-specification (or revision) of their old causal
model with respect to the difference between the two structures, and
the consultation they made to their origina theory (or their original
hypothesized complete causal structure) for retrieving other relevant
causal knowledge that is already existed in the theory. Why do they
keep the apparently “refuted” causal model or “refuted” causal law?
Remember that | have argued that economists are committed to
causal capacity claims. They won't easily give them up simply
because the predictions made from them foundered; they would rather
think that these predictive failures come from a structura
inconsistency between two different causal structures. It is in this
sense that | say the old theoretical model is kept for further
theory-development and that the old causal law—i.e., the right target
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—is not discarded outright. If economists do conduct this kind of
practice, they are in fact following a causal structuralist framework of
theorizing, which is represented by the causal structuralist branch of
Route 3 in Figure 2. It should be noted that economists practice of
revising their theoretica model constitutes a pat of the
communication between the theory-testing part and the theory-building
part via the channel provided by the information exchange mechanism
which is triggered by the structural inconsistency between two
different causal structures.

The regularist branch:
The right target is
discarded (Type I
€error)

X)

Route 3:
DO
NOT PASS:
The causal structuralist

If the Right branch: The new causal
hypothesized - Target o test structure and the old o)
causal law is a predictions causal structure are

heterogeneous. But the

right target is not

discarded.

make

Route 4: DO PASS: The new causal structure ()
and the old causal structure are homogeneous.
The right target is kept.

Figure 2: Three Possible Conclusions of the Second Round Test of the Right Target

It is obvious that the conclusions obtained in route 2 of Figure 1
and in route 3 of the regularist branch of Figure 2 can be likened to
what statisticians call type Il error and type | error, respectively. To
see this, refer to Table 1.12)

12) Larsen, Richard J, and Morris L. Marx, 1986, An Introduction to
Mathematical Statistics and Its Applications, Englewood Cliffs, NI
Prentice-Hall, p. 299.
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Table 1: Two Types of Error in Hypothesis Testing

True State of Nature

H, is true
Hois true [or Hy is false]
Correct Type II Error
Accept Ho Degision (grid C)
Our (grid A)
Decision
Type I Error Correct
Reject Ho (grid B) Decision
(grid D)

Let's suppose that the null hypothesis (Ho in the table) is a
hypothesized causal law derived from a theoretical model. Suppose
further that this theoretical model is tested by benchmark test and
passes it. According to our account, the causal law derived from this
model can thus be defined as a right target for a prediction test
because the prediction can be used rightly to determine whether there
is a structural inconsistency. If we can indeed have a right target, we
say that Ho is true. Therefore, grid A is likened to Route 4 in Figure
2, and grid B to the regularist branch of Route 3 in Figure 2.
Suppose, however, that the theoretical model is not tested by the
benchmark test or it does not pass. In that case, the causal law
derived from the model is defined as a wrong target for prediction
because the prediction made from it may lead economists to make a
wrong conclusion. If all we have is a wrong target, we say that Ho is
false. Therefore, grid C is likened to Route 2 in Figure 1, and grid D
to Route 1 in Figure 1. Statisticians do not believe that we can know
what the true state of nature is. This disbelief has led to the science
of datistical inference and thus to these two types of error. By
providing the theory of two-stage tests, causal structuralists seem to
assert that it is possible to know what nature is like if we can
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identify a correct causal model with respect to the phenomenon in
question. For causa structuralists, the statisticians' two types of error
arise from the suspicious regularist methodological idea.

Again, to single out this point is not an attempt to dwell on
statistics. Instead, it is an attempt to point out that the causal
structuralist is sensitive to causal structure, whereas the regularist
tends to ignore it. In testing, regularists tend to overlook the first
round test (the model specification test) and go directly to the second
round test (the prediction test). It seems that they believe that the
second round test can do the job of these two tests at once—i.e,
they tend to convert two different tests into one test. Is this
conversion successful? It seems not. The reason is that this
conversion ends up resulting in both type | error and type Il error. In
type Il error, the regularists bypass the first round test (the causal
model test) and go directly to the second round test, and they do not
have a chance to make sure that the causal law under test is the right
target. The price is that they risk having a wrong target under
prediction test. If by a felicitous coincidence, this wrong target passes
the test, a type Il error arises. Will the situation be better if the
regularists get the right target for testing? No—in that case, a type |
error may be waiting for them. Given that the regularists believe that
a successful economic law should be a regularity law, they do not
alow that there is any exception to this regularity. Therefore, if a
prediction derived from the economic law, for some structural
reason, contradicts what is observed in the real world, the regularists
will rgiect the economic law outright. In that case, they commit type
| error.

Will the situation improve if we follow the causal structuralist
testing practice? It seems so. Because the causal structuralists are
concerned about causal structure, they insist on conducting the first
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round test (the causal model test or model specification test) before
going to the second stage. If the first round test is successful, the
structuralists will avoid type Il error because they have the rightly
targeted causal law to put under the second round test. That is, the
structuralists can completely rule out the routes suggested in Figure 1
and focus only on the routes suggested in Figure 2. If the second
round test shows that the prediction derived from the rightly targeted
causal law is inconsistent with the observation in the real world, they
will not discard the rightly targeted causal law outright. Instead, they
believe that this discrepancy may come from the differences between
the structure specified in their theoretical model and the real situation
in the world. Therefore, instead of reecting their entire theory
outright, the structuralists will first respecify or restructure their
theoretical model to derive a different causal law that can be used to
explain the real observation.

It may seem that the causal structuralists are cautious about not
committing a type | error. The mativation for this caution is their
belief in causa capacities. The causal structuralists believe that causal
capacities should exhibit themselves in the real situation as they do in
the theoretical model. If they fail to do so, the causal structuraists,
because of their commitment to structura thinking, believe that the
failure may be caused by structural reasons and not that there is
necessarily a mistake in the idea of capacities.

The causa dstructuralists commitment to structural thinking is
generdly misread by the regularists as the causa structuralists
regularly making ad hoc explanations of anomalous phenomena. It is
no wonder that the regularists criticize the causa structuralist
approach for its lack of empirical content. Imagine the case that
theory A containing causal law B is directly put under the second
round test (the predictions test) and the result of the test is negative
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—i.e, the prediction does not pass the test. For the regularists,
whether or not causal law B is the right target, this negative result
constitutes a powerful reason to rule out theory A. This conclusion is
suggested both in Route 1 of Figure 1 and in Route 3 of the
regularist branch of Figure 2. Given that the test result is negative,
the causal structuralist conclusion goes directly to Route 3 of the
causal structuralist branch of Figure 2, and so the causal structuralists
will be busy restructuring the model and producing a new causa law
to explain the rea-world phenomenon. The regularists will regard
these activities as making ad hoc explanations.13)

13) One anonymous reviewer supposes that the author would support the
view that theory-testing is an intrinsically integral part of theory-building.
The author agrees with the reviewer's observation, the reason for taking
such a position is that the author regards economic reasoning as
conducting a bootstrapping methodology of leveraging out the hypothesis
from data or evidences. For the characterization of the methodology, refer
to what Nancy Cartwright described in her 1989 book: “It is not enough
that a scientific theory should save the phenomena; its hypotheses must
al be tested, and tested severaly. This, then, is an empiricism opposed at
once to wholism and to the hypothetico-deductive method. The logic of
testing for such an empiricism is probably best modelled by Clark
Glymour's boostrap theory of confirmation: the evidence plus the
background assumptions deductively imply the hypothesis under test---
Scientific hypotheses should be tested, and the tests should be reliable.
The should be powerful enough to give an answer one way or ancther.
The answers will only be as sure as the assumptions that ground the
test.” (Cartwright 1989, p. 5)
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6. A Case Study of the Causa Modd Test (the First
Round Test): The Factor-Intensity Reversd Explanation
for the Leontief Paradox

Ever since Leontief published the result of his empirica testing
against the H-O theorem in 1954, a great amount of empirica and
theoretical research has been devoted to explaining the paradox in an
attempt either to reconcile the H-O theorem with the paradox or to
provide further support to the paradox and to refute the H-O theorem.
Among these explanations, one is worth noting for our purpose: B. S.
Minhas's studies (1962, 1963) of the empirical validity of the
assumption of strong factor-intensity. Minhas's studies are worth
noting not because they provide conclusive results that will allow
economists to agree upon the empirical status of the strong
factor-intensity assumption in the H-O model, but rather because
Minhas's studies were conducted in a way that is congenia with the
causal structuralist approach we have discussed, although Minhas's
final conclusion does not stay within the line of this approach.
Recall that the H-O theorem asserts the following capacity claim:
A country has a comparative advantage in producing and exporting
the commodity that uses more intensively the country’s more
abundant production-factor. Two ideas in the H-O theorem need to
be clarified: What does it mean to say that a country is “more
abundant” in a certain production-factor? What does it mean to say
that a certain commodity is produced by “using more intensively” a
certain kind of production-factor? For the convenience of our
explication, let's suppose we have a simple 2x2x2 mode that
contains only two countries (the United States and Britain), two
production-factors (capital [K] and labor [L]) and two commodities
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(steel and cloth). When we say that the United States is more
abundant in capital, we do not mean that the absolute amount of
available capital in the United States is larger than that in Britain.
What we mean is that the United States overall capital-labor ratio
(K/L) is greater than Britain's, or that the autarkic equilibrium
wage-rent ratio (w/r) in the United States is also greater than that in
Britain because capital is relatively cheaper in the United States than
in Britain. As for the meaning of factor-intensity of a certain
commodity, we first assume that two production-factors (K and L)
are both used in the production of both steel and cloth. When we say
that steel is capital-intensive relative to cloth, what we mean is not
that the absolute amount of capital being used to produce one unit of
steel is greater than that being used to produce one unit of cloth.
What we mean, rather, is that the ratio of capita (being used in
producing one unit of steel) to labor (being used in producing one
unit of steel) is greater than the same ratio for producing one unit of
cloth. That is, if (K/L)gea > (K/L)gon, We say that stedl is a
capital-intensive commodity relative to cloth because, per unit of
labor, the production of one unit of steel requires more units of
capital than the production of cloth. In a similar fashion, if (L/K)got
> (L/K)ses, We say that cloth is labor-intensive relative to steel.

In the H-O mode, the factor-intensity for a certain good is
assumed to hold across all wage-rent ratios. That is, even if, say, the
price of labor declines—i.e,, w/r decreases—there will still be no
substantial substitution of labor for capital in the production of both
commodities. In other words, even in the face of declining labor
prices, steel producers will till use the same capital-labor ratio to
produce one unit of steel. Thus, according to this assumption,
commodities can be classified and ranked by their factor intensities.
In our case, sted is aways a capita-intensive good and cloth aways
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a labor-intensive good. This assumption, the so-called strong
factor-intensity assumption, is used to rule out the phenomenon of
factor-intensity reversal.

What, then, is factor-intensity reversal? In our 2x2x2 modd, it
means that, because of a change in the factor price, the rate of
substitution of the cheaper factor for the more expensive factor in,
say, industry 1 is greater than that in industry 2; and this difference
in the substitution rate is so substantial that it is sufficient to change
the original factor-intensity classification of the commodity produced
in industry 1 relative to that of the commodity produced in industry
2. For example, if factor-intensity reversal does happen, say, in the
steel industry, it must be that, because the price of labor declines—
i.e, w/r decreases—the steel producers, in considering how to reduce
their production cost, will substitute the cheaper labor for capital in
an amount large enough to reverse the originaly capita-intensive
steel so that it becomes labor-intensive relative to the cloth industry.

Now that we have the concept of factor-intensity reversal, let's see
how this concept can be fitted into the H-O model to explain the
Leontief paradox. Remember that we will assume throughout that
substituting cheaper labor for capital is much easier in the steel
industry than in the cloth industry. Compared with Britain, we know
that the United States should be regarded as the more
capital-abundant country. So Britain is the more labor-abundant
country. Recall how we defined the concept that a country is
abundant in a certain production-factor. When we say that the United
States is abundant in capital relative to Britain, we mean that the
United States' overall capital-labor ratio is greater than Britain’s—i.e,,
(K/L)ys > (K/L)uk, or that the autarkic equilibrium wage-rent ratio in
the United States is greater than that in Britain—i.e, (W/r)ys >
(W/r)uk. It is this latter definition that is relevant for the following
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discussion: Given that the commodity is no longer fixed to a certain
kind of factor-intensity that is classified by the strong factor-intensity
assumption, the difference in factor endowment—i.e., the difference in
wage-rent ratio—between these two countries will have an impact on
the content of the factor-intensity in both industries for one of these
two countries. Note that this impact of different factor endowments
(or the impact of different wage-rent ratios) on the change of the
content of factor-intensity operates through the condition that there is
a substantial difference in the rate of cheaper-factor substitution in
both industries.

In our case, the United States has a high wage-rent ratio relative to
Britain, so the United States is a high-wage country. In this situation,
U.S. steel producers will be less likely to substitute labor for capital
in the production of steel. So steel will ill be a capital-intensive
good and cloth a labor-intensive good in the United States, as is
predicted by the H-O modd with the strong factor-intensity
assumption held. In fact, this conclusion is indicated in the summary
of our simple example—i.e.,, in the high-wage situation, steel is a
capital-intensive good. On the other hand, because Britain has a low
wage-rent ratio relative to the United States, Britain is a low-wage
country. Producers in both industries in Britain must be very keen to
replace capital with cheaper labor in an effort to reduce their
production cost. But given the assumption that substituting cheaper
labor is much easier in the steel industry than in the cloth industry,
steel will become a labor-intensive good and cloth a capital-intensive
good in Britain.

Given that these two countries cannot export the same commodity,
suppose that if the United States (a capital-abundant country) exports
steel (a capital-intensive good) and Britain (a labor-abundant country)
exports cloth (a capita-intensive good), then Britain will present the
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Leontief paradox. On the other hand, if the United States (a
capital-abundant country) exports cloth (a labor-intensive good) and
Britain (a labor-abundant country) exports steel (labor-intensive good),
then the United States will present the Leontief paradox. That is,
given that factor-intensity reversal occurs, at least one country will
exhibit the Leontief paradox, and the occurrence of the Leontief
paradox is thus explained.

Note that when we offer this explanation of the Leontief paradox,
we are actualy using a reformulated model to explain a phenomenon
that the old model cannot explain or predict. That is, by dropping the
assumption of the strong factor-intensity, we create a revised version
of the H-O model, a version that is obtained by consulting to the
origina H-O theory (or the original hypothesized complete causal
structure) and can then be used to explain or predict the Leontief
paradox. We can say that when the result of Leontief’s prediction test
shows that the H-O theorem founders, this information can be fed
back to the theory-building pat as a clue to help economists
manipulate a rearrangement of the theoretical model that can then be
used to explain or predict the originaly unexplainable or
unpredictable phenomenon. This means that we now have a new
causal model. But do we have a new causal model test—i.e., a new
first round test—to test this new causal model? Minhass studies
(1962, 1963) provide an excellent illustration of this kind of test.14)

As we have seen from the discussion of our 2x2x2 case, the cause

14) For Minhas's study, refer to: Minhas, Bagicha Singh, 1962, “The
Homohypallagic Production Function, Factor-Intensity Reversals, and the
Heckscher-Ohlin - Theorem,” Journal of Political Economy 70: pp.
138-156; Minhas, Bagicha Singh, 1963, An International Comparison of
Factor Costs and Factor Use, Amsterdam: North-Holland Publishing
Company.
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that triggers factor-intensity reversal between industries is the
difference in the degree of the ease of substituting a cheaper factor in
both industries; this difference must be substantial enough to reverse
the original factor intensities of the commodities produced by both
industries. So if we want to test whether the revised H-O mode,
with the assumption of strong factor-intensity removed, can be used
as a correct causal model to explain the Leontief paradox presented
in a certain class of economic data, it seems that we must show that
factor-intensity reversal is prevalent in this class of economic data
Part of Minhas's ingenuity is that he knows how to show this
prevalence.

In Minhas's method, if we want to know whether factor-intensity
reversal is prevalent, we must know whether the phenomenon of a
very strong difference in the degree of the ease of factor-substitution
is prevalent in the production of different commodities. By using the
data of 24 industries from 19 countries in the time period of 1948
(or 1949)-1958 to estimate the parameter for the prevalence of the
phenomenon, Minhas indeed found that the phenomenon is prevalent
among one-third of the cases he studied. This conclusion, according
to the causal structuralist view of economic theorizing, should suggest
that the revised H-O model, within which strong factor-intensity is
dropped, is indeed a correct causal model for explicating the Leontief
paradox shown in the Minhas data set. But according to Minhas's
reading, this conclusion of prevalent factor-intensity reversa among
industries should be regarded as further evidence to support the idea
that the Leontief paradox is a prevalent phenomenon among
countries; for this reason, the H-O theory should be ruled out because
it “does not seem to possess the degree of generality in application
that has often been claimed for it.” (Minhas 1963, p. 53)

If this is indeed what Minhas read from the conclusion of his
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studies, we must regretfully admit that Minhas was till a regularist,
although he conducted a wonderful test that can be regarded as a
classical example of what | have called the first round test. Minhas
seemed to suggest that the idea of a theory’s degree of generdity in
application is a fixed idea that should come with the birth of the
theory. Minhas's suggestion reveals that his underlying idea is still
committed to the regularist idea of natural law: A good theory should
contain a universally true regularity that can be applied to explain the
concrete phenomena in the world. If a theory does not possess this
kind of law, the theory should be regarded as incorrect and should be
ruled out. A new theory containing a new regularity should be
attempted. Minhas's underlying regularist commitment can be
illustrated by his attempt to replace the capacity clam asserted in the
H-O theorem with the new causa mechanism found in
factor-intensity reversa: When Minhas found that factor-intensity
reversal is prevaent among industries, he suggested that we should
regard the mechanism connecting factor-intensity reversal with the
effect it produces as a wider regular association, as compared to the
scope of the capacity clam asserted in the H-O theorem, which
exhibits itself more prevalently among the industries of interest. Thus,
it seems that Minhas suggested that the mechanism maintained in
factor-intensity reversal should take over the position that was
originaly occupied by the capacity clam suggested in the H-O
theorem. But, this suggestion misses a portion of the complete causal
structure of our case.

Causa structuralist thought in economic theorizing takes a different
approach. No take-over is involved. Consider why we need to propose
the theory of two-stage tests in section 5. The answer is that we
think that the causal model test is different from the prediction test.
But what is the difference? The causa model test places a causa
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model under a test against a situation that is similar to the stipulated
situation of the causal model. The result of the causal model test is
decisive. The prediction test places a causal model under a test
against a situation that is very different from the situation specified in
the causal model. A negative result derived from the prediction test is
less decisive, but it does provide information to be fed back to the
original causal model to trigger another round of model restructuring
and then another round of causal model test. This piecemeal picture
is the point here.

When what is asserted in the H-O theorem founders in a prediction
test such as Leontief’s test, a model restructuring is caled for in an
attempt to try to capture the correct causa mode that will explain
what is unexplainable by the H-O model. A corresponding part of the
origina causa picture is revised at the same time that the strong
factor-intensity assumption is dropped from the origina H-O model;
this is an attempt to form a more complete causal picture to represent
the correct causal structure underlying the originally unexplainable
economic phenomenon. In turn, the newly restructured model is put
under a first round test (such as Minhas's test) to see whether it
really represents the correct causal structure underlying the originaly
unexplainable economic phenomenon. Here, no new regularity
replaces the old regularity; there is only a more complete causal story
versus an incomplete causa story.

Note that the complete causal story that should be contained in the
H-O theory is not to be built at the same time as the birth of this
theory. Instead, the complete causal story is to be obtained by a
piecemeal method—step by step and case by case—that is relative to
the complete causa structure that is to be redlized by the
phenomenon in question. Therefore, the baseline seems to be that
there is no grand theory, so there is no grand test. Every theory must
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be tested by a first round test, and every first round test must be
designed in a precise way, such as what Minhas did in his test, so
that it tests the theory decisively. All we have is the piecemeal
method, and this method is to be used to construct the piecemeal
theory, which is in turn to be tested by the piecemeal test.

7. Concluson: Why Structurdist Approach? — It Reflects
an Anaytic Piecemed Methodology in Economic
Theorizing

It may be true that the structuraists are making ad hoc explanations,
but this does not show that the structuralist approach lacks empirical
content. Contrary to the regularists argument, it is in this activity of
model restructuring that the structuralists theories gain empirical
content. Admittedly, the first model, being created to express the way
that causal capacities operate, must be abstract. A set of various
conditions and the ceteris paribus clause must be added to the
theoretical model to guarantee that the causal capacities will exhibit
themselves. Imagine the case that the capacity claim derived from
this highly abstract theoretical model is used to make predictions for
the real-world phenomenon and that this prediction founders; how
will the structuralists react? According to the argument made so far
in this paper, the structuralists will not rule out the capacity claim;
instead, they will consider whether the new situation has made an
impact on the causa capacities and so has changed their nature. The
structuralists will then restructure their model in an attempt to aign
the causal structure of their new model with the new situation and
thereby to produce a new causal law that can be used to explain the
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phenomenon. It is obvious that whenever the structuralists restructure
their theoretical model by dropping some of its conditions or
assumptions, they will a the same time add more phenomena
content to the newly derived causal law. The final conclusion of the
entire process can be perceived in this way: Whenever the causal
structuralists seek to explain increasingly complicated real phenomena,
they remove increasing numbers of conditions or assumptions in the
theoreticall model, and, in the end, the final causal law will have
concrete content that will make it look very unlike the natural law of
the traditional concept. The process of restructuring the theoretical
model reflects the general picture of economic theorizing: The failed
predictions obtained from the theory-testing part constitute a piece of
information that is fed back via the information exchange mechanism
to the theoretical model as a clue to help the structuralists manipulate
a rearrangement of this model.

As for the idea of concretization of economic theories, suffice it to
say here that, from this perspective, the causal structuralist approach
should not be regarded as lacking empirical content; rather, it should
be recognized that this approach provides empirical content to its
theories case by case. This characterization of this approach may
arise from the fact that athough the causal structuraists have a
holistic view of the causal structure of an economic phenomenon,
they do not have a holistic approach to obtain the causa structure.
What they have is only the aforementioned analytic piecemeal method
to derive the causal structure step by step.



156 Szu-Ting Chen
References

Allen, W. R. (ed.), (1965), International Trade Theory: Hume to
Ohlin, New York: Random House, Chapter 7, pp. 167-202.
Blaug, M. 1992 (1980), The Methodology of Economics or How
Economists Explain, 2™ edition, Cambridge University Press.
Cartwright, N. (1989), Nature's Capacities and Their Measurement,
Oxford University Press.
(1989), “A Case Study in Realism: Why Econometrics
Is Committed to Capacities,” PSA 1988, Volume 2: pp. 190-197.
(1998), “Capacities,” in John B. Davis, D. Wade
Hands, and Uskai Maki (eds), 1998, The Handbook of
Economic Methodology, Cheltenham, UK, and Northampton,
MA, USA: Edward Elgar, pp. 45-48.
De Marchi, N. (1976), “Anomaly and the Development of
Economics: The Case of the Leontief Paradox,” in Spiro J.
Latsis (ed.), 1976, Method and Appraisal in Economics,
Cambridge and New York: Cambridge University Press, pp.
109-128.
Harré, R. (1970), “Powers,” British Journal for the Philosophy of
Science 21, pp. 81-101.
Harré, R. and Edward H. M. (1973), “Natura Powers and Powerful
Natures,” Philosophy 48, pp. 209-230.
(1975), Causal Powers. A Theory of
Natural Necessity, Oxford: Blackwell.
Kenen, P. (ed.), (1975), International Trade and Finance: Frontiers
for Research, Cambridge, UK: Cambridge University Press.
Larsen, R. J and Morris L. M. (1986), An Introduction to
Mathematical Satistics and Its Applications, Englewood
Cliffs, NJ: Prentice-Hall, p. 299.




Capacity-Based Account of Theory-Building 157

Leontief, W. (1954), “Domestic Production and Foreign Trade: The
American  Capital  Position  Re-examined,”  Economia
Internazionale, Vol. 7, No. 1, pp. 3-32. Abridged edition
reprinted in Richard E. Caves and Harry G. Johnson (eds),
1968, A. E. A. Readings in International Economics,
Homewood, IL: Irwin, pp. 503-527.

Minhas, B. S. (1962), “The Homohypallagic Production Function,
Factor-Intensity  Reversals, and the  Heckscher-Ohlin
Theorem,” Journal of Political Economy 70: pp. 138-156.

(1963), An International Comparison of Factor
Costs and Factor Use, Amsterdam: North-Holland Publishing
Company.

Ohlin, B. (1933), Interregional and International Trade, Cambridge,

MA: Harvard University Press, revised edition, 1967.

Datd of the first draft received 2019. 10. 23.
Date of review completed 2019. 11. Q6.
Date of approval decided 2019. 11. 06.




158 Szu-Ting Chen

ol T W #&%F 7IH AT
ZAAR] AR & F DA9] o] HXE HA
H #g

AAse ol FHol MAz FHFE) PHEL GECku ke
P2 {9 PHEAS] AW, B =R AL o)E FEo

1oy

29 Qs Pxo] FEW S8 FIu Aol S5d. of

9 olne AAste) olgd mae ATAst Ho] dnkxel A
spo] o3} WAL MBI 8 AT TAL B8] T
o|& HZE HAHAA Aol Hufjgt o Fo] AASAEE stlw 1
o|24 B3 & AM|GIEE Z2E5H sitk= AHollA] BRItk 19
2E 2y AMES FAFoEN, AAFAES Tt FAA AL
ol gk o] 75 HAFolA AEe ¥ S| BR3 WEs AY
S5 3k o3 AW B AAsAEel BAREe 3

zol tieix= AAEA e 7AARE 219 22 13 TS 27
A AAed HTEE FASHH et AROlA HIxE o=
LFEofof it} mEbA AAlstalse]l & 4 e d2 8% 7
B4 S ol 8elA BARG] I F2E AHEE 8ol 9
2 geuls o HAE bske etk

Aol Qv £, olE THol O AT o) FEFele] A
B, s e, A SRz A B o2, A
M, T wAel ol HAE 73



