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It is difficult to summarize the argument presented in the preceding 
pages. There are five related lines of thought. First, I warn against the 
temptation to identify "determining factors" in human belief with "non
rational" (e.g., Freudian, Marxian) factors, emphasizing that we have all 
learned logic as well as other things and that "to think logically" is part of 
our cerebral computer's programming. Second, I hold that logical cate
gories are unavoidable for the psychologist who wishes to deal with human 
behavior. Third, I argue that the Platonic universals of logic (e.g., Rule of 
Detachment, modus tollens, dictum de omni et nullo) are physically 
modeled by certain subsystems of the human brain, so that-absent count
ervailing nonrational forces of Freudian or Marxian type-it tends ( sta
tistically) to "think rationally." Fourth, I hold that when a physical sys
tem models a calculµs, a knower Kc who understands the calculus and 
knows how to derive theorems within it will have a genuine cognitive edge 
over a less well-informed knower Km who knows everything Kc knows 
about the machine's parts+ arrangement+ laws of mechanics, but who 
lacks Kc's expertise with the calculus. This genuine cognitive edge is lit
erally physical in its content, inasmuch as Kc can actually make correct 
predictions about the future movements of the machine which Km cannot 
make. Fifth, I argue that even if a complete physicalistic micro-causal ac
count might be given of human, rational decision-making-an account 
that contains no explicit reference to reasons-the truth of such a com
plete micro-causal account would be compatible with a "molar" account 
truly asserting that reasons decisively influenced the choice. 

As I stated at the beginning, none of these arguments is intended to 
show that complete psychological determinism obtains, a thesis which T 
consider open on present evidence, and unnecessary for the current con

ducting of psychological research. 
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------PAUL E. MEEHL------

JVuisance Variables and the 
Ex Post Facto Design 

In a recent important contribution Kahneman1 has pointed out a psy
chometric difficulty in the use of matched groups, analysis of covariance, 
and partial correlation as methods of holding constant the influence of a 
variable which we cannot control experimentally. Anyone acquainted with 
psychological and sociological literature will surely agree with Kahneman's 
initial sentence, "Spurious correlations and confounding variables present 
a characteristic and recurrent problem to the social scientist." The particu
lar aspect of this many-faceted problem with which Kahneman deals is the 
fact of statistical "undercorrection" which arises from imperfect reliability 
in measuring the variable to be controlled. The literature abounds in ex
amples of failure to recognize this difficulty, and hardly any faculty mem
ber goes through an academic year without sitting on several doctoral orals 
in which the candidate-not to mention his adviser-is blissfully unaware 
of the magnitude of the error that may be thereby introduced, sometimes 
of vitiating proportions. The present paper is in no sense to be viewed as 
a criticism of Kahneman's contribution. However, I am afraid I shall make 
matters worse by pointing out the co-presence of a source of error which 
is at times equally serious as the one to which Kahneman addresses him
self but which usually works in the opposite direction. Furthermore, I 
have no constructive suggestion to offer, and I am unaware that anybody 
has presented one. It is my opinion that the high prior probability of a 

Aunron's NOTE: This work was supported in part by the National Institute of Mental 
Health (Research Grant M-4465) and in part, through my summer appointment as 
professor in the Minnesota Center for Philosophy of Science, by the Carnegie Corpora
tion of New York. A shorter version has appeared as PR-69-4 of Reports from the Re
sc.1 rcl1 Laboratories of tI1e Department of Psychiatry, University of Minnesota ( 1969). 
A p.1per wi th less philosophical and more psychometric emphasis is in preparation for 
s11hmiss ion to :i psychological journal. 

I n . Kal111cm:in , "ContTol of Spurious Association and the Reliability of the Con-
1 ro lkd Vari:1hlc." l'syc11ologica l B11llc tin , 64 (1965), 326-3 29. 
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joint (and typically countervailing) influence of the source of error point
ed out by Kahneman and the source of error I shall emphasize brings about 
the circumstance that many traditionally acceptable designs in psychology 
and sociology are methodologically unsound. To put it most extremely, 
the so-called ex post facto "experiment" 2 is fundamentally defective for 
many, perhaps most, of the theoretically significant purposes to which it 
has been put. It is perhaps no exaggeration to say that the net influence of 
Kahneman's criticisms and my own, if valid, is to make a scientifically 
sound ex post facto design well-nigh impossible with presently available 
methods. 

Frequently research in biological and social science presents the prob
lem of "spurious association" (a concept which in itself deserves a more 
thorough philosophical analysis than it has, to my knowledge, been given 
by either statisticians or social scientists) . Typically these are research 
problems in which the organisms under study are in some way "self
selected" 3 with respect to an experience, setting, or property which is one 
of the variables of research interest, or a variable known to be correlated 
with the latter. That is to say, we have to deal with situations unlike the 
laboratory experiment in which a randomizing procedure is externa1Iy ap
plied to a sample of organisms in such fashion that the sources of uncon
trolled variance can be said in advance to distribute themselves randomly 
over experimental treatments. We have to deal with the case in which we, 
as investigators, do not select what part of the city a child lives in or what 
college he goes to or what religion his parents profess, but instead must 
take the "experiment of nature" (as Adolf Meyer would have called it) 
as it comes. Such investigations, lying somewhere between anecdotal, 
clinical, or "naturalistic" impressions and laboratory experiments, attempt 
to combine the necessity of taking the organisms as they come with such 
scientific procedures as accurate observation, quantitative assessment of 
variables, and mathematical analysis of the data. (I do not wish to convey 
the impression that the only reason we proceed thus is the fact that we are 
physically or ethically unable to manipulate and randomize all of the vari
ables, since a case can also be made, and would be made by many clini-

2 F. S. Chapin, Experimental Designs in Sociological Research (New York : Harper, 
1955 ); E. Greenwood, Experimental Sociology: A Study in Method (New York : 
King's Crown Press, 1945). · 

3 E. Greenwood, Experimental Sociology: A Study in Method (New York : King's 
Crown Press, 1945) , pp . 126-129. 
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ciaos, social scientists, and ethologists, that observing the phenomena in 
their "natural setting" may also have distinct qualitative advantages over 
the artificial situation presented by the laboratory. This, of course, is not 
to say that the one is any more or less "real" than the other. Anything 
which happens is real. We merely recognize that a tiger in the laboratory, 
or a tiger in the zoo, does not live in the same kind of stimulus field, and 
hence does not maintain the same kind of long-term psychological econo
my, as one in the Bengal jungle.) Example: If we investigate schizo
phrenia, with an eye to either its genetic or its environmental determin
ers, we have to take the schizophrenics as they come. This is because 
neither our scientific information nor our ethics permits us to produce 
schizophrenia experimentally, or to predetermine who is a potential schiz
ophrenic and assign such persons randomly to non-schizophrenogenic 
family environments. Example: If we are interested in economic behavior 
(say, incentive-pay problems), we cannot have any assurance that a short
term laboratory microcosm involving learning nonsense syllables and 
"payment" in extra grade points represents an adequate experimental ana
logue, let alone an identical kind of psychological situation (only reduced 
in temporal scale), to the question with which we started. 

I make these observations of familiar truths to avoid any possibility of 
being misunderstood as saying that only laboratory experiments, in which 
control and randomization can be effectively impo~ed by the investigator, . 
are intrinsically appropriate or scientific. Such a view is far from my philo
sophical position. There are good reasons, some practical and some meth
odological, for studying behavioral phenomena "in the state of nature." 
These reasons are sometimes so good that even the ex post facto design 
may be preferable to the laboratory method, and will in many cases be 
better than leaving an important problem completely unresearched.4 The 
criticisms I shall advance are aimed at forestalling fallacious inferences of 
the kind commonly made from such designs, but more importantly, are 

'D. T . Campbell, "Reforms as Experiments," American Psychologist, 24 ( 1969), 
409-429. Note also that in that paper, although Campbell is dealing with more in
formative situations where time changes are available, he lists "Selection" ( = differen
tial recruitment of comparison groups) as a source of bias. As I see it, this rubric would 
cover two of the three difficulties I am raising for the static case. See also D . T. Camp
bell and J.C. Stanley, "Experimental and Quasi-Experimental Designs for Research on 
Teaching," in N. L. Gage, ed., Handbook of Research on Teaching (Chicago : Rand 
McNally, 1963), where the Chapin-Greenwood ex post facto design is totally rejected, 
hnt on the basis of " regression artifacts," a source of bias more akin to Kahneman's 
problem than to mine. 
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made with the hope of inducing the mathematically competent and sta
tistically creative among us to work on a problem whose importance is, I 
am persuaded, greatly underestimated by most social scientists. 

There are three distinguishable aspects of what I take to be one core 
difficulty with the method of statistical matching in non-laboratory de
signs. Their precise logical relationship is not clear, but they are prima 
facie distinguishable, so I shall discuss them separately. I do not thereby 
prejudge, nor will the sequel premise, that the three are fundamentally 
different. 

For convenience of exposition, and without, I hope, being prejudicial to 
any issues, I assume in what follows that Kahneman's problem does not 
exist. That is, I presuppose ( counterfactually) that we possess infallible 
(perfectly reliable and valid) measures of the "nuisance variable" which 
we intend to "control" by matching, analysis of covariance, or partial cor
relation. I do not see that it makes any fundamental difference what kind 
of statistical control we employ. I should imagine that any novel method 
of control which was "after-the-fact statistical" in character, i.e., which 
relied upon some kind of generation of equivalent samples, or some kind 
of statistical correction for an alleged nuisance variable's influence, would 
suffer from the same methodological taint. 

The first problem which arises is what I shall label systematic unmatch
ing. This is most clearly exhibited by the method of matched pairs, in 
which we artificially constitute a nonrandom sample of the original popu
lation by selecting pairs of subjects who are pairwise equated on the nui
sance variable. In such cases we are usually interested in the causal in
fluence of an "input" variable X on an "output" or "consequence" variable 
Y, and we do not have experimental control of X, so that the organisms 
are somehow, directly or indirectly, self-assigned to "treatments" (levels 
of X). Here the usual reason why we match or partial out some third 
variable Z is our methodological suspicion that Z may exert a significant 
causal influence upon both X and Y and, consequently, that the prima 
facie association between X and Y (with Z left to vary freely, neither con
trolled experimentally nor partialed out by some statistical device) would 
reflect an output difference which is "spurious." My first thesis, in a nut
shell, is the following : If one is a psychological determinist, or even a 
quasi-determinist, he must assume that for any but the most trivial and 
"unpsychological" examples of input variable X, the naturalistic sclf
selection of the organisms for treatments or levels of X must itself he <l c-
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termined. Hence, the result of holding constant an identified nuisance 
variable Z will, in general, be to systematically unmatch pair members with 
respect to some fourth (unidentified) nuisance variable W. 

Stated in the abstract this thesis seems pretty hard to avoid, but it may 
sound like a hairsplitting academic point. So let me concretize it to show 
how serious a problem it presents for the researcher. Let us suppose we are 
interested in the "influence" of amount of schooling upon subsequent in
come. We cannot control who stays in school and who drops out before 
graduating from high school. Even if we could ethically and politically 
control it, by stopping some students and continuing others, we would be 
thereby defining a new type of population psychologically, whose statistics 
would hardly be generalizable to the "natural population" of our original 
problem. 

We enter the files of students in a certain city school system and we di
vide them into those who did and those who did not complete the twelfth 
grade. We find that the high school graduates are earning markedly higher 
salaries twenty years later, i.e., at the time of the investigation. We are not 
so naive as to take this finding at face value, because we recognize that 
there might be certain individual-differences variables, located "within the 
organisms themselves," that would be relatively stable over time and that 
would, on the one hand, influence income and, on the other hand, also 
influence the individual's self-selection for values of the input variable, 
i.e., school level attained. An obvious example of such a nuisance variable 
is intelligence. We realize that the differences in income might be due 
(partly) to the fact that the high school graduates were as a group more 
intelligent than the dropouts, and that this difference in IQ would be 
(partly) causative of continuance versus noncontinuance of education. 
So we enter the files for IQ and perform a statistical correction, either by 
a method such as analysis of covariance which utilizes the total N, or by 
defining subsamples of the original sample in which individuals are 
matched pairwise for IQ. If such matched groups differ in income, we 
conclude ( fa11aciously) that the difference is "not attributable to intelli
gence." 

I say "fallaciously" because, of course, Kahneman's point applies here. 
'T'hat is, the unknown true intelligence level of an individual lies some
where between the best estimate we could get by knowing how far he per
sisted in school , clearly one of the several fallible indicators of brains, and 
1'11e fQ we fi11d i11 t·hc files, another fallible indicator of brains. His true 
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intelligence lies somewhere between these, at a pasition which is some
times estimable but more often not. But we are passing Kahneman's ob
jection here and assuming counterfactually that the files contain infallible 
measures of intelligence. 

Now if there is in fact a correlation between brains and persistence in 
school, matching dropouts with completers for infallible IQ surely results 
in the samples we generate being unmatched for some other determining 
factor or factors capable of influencing the probability of school continu
ance. And, on the average, the members of a pair will presumably be more 
badly unmatched on these other factors (having been matched on IQ) 
than they would have been if we had let the chips fall where they may. 
Example: A stupid adolescent who continues through high school may do 
so because his parents put a very high emphasis upon educational achieve
ment, and a bright one may drop out because his parents do not value such 
performance. The introjection of parental values is surely one of the major 
variables reflected in almost any kind of achievement, educational or voca
tional. This introjection would presumably function as a nuisance variable 
W which is left uncontrolled by matching on Z ( = IQ). More important
ly, the matching of groups on variable Z tends, on the average, to increase 
systematic unmatching on W. Thus, a dropout matched at 125 IQ with a 
continuer will be an extreme (low) deviate on, say n Ach;5 whereas a con
tinuer matched at 90 IQ with a dropout will be an extreme (high) deviate 
on n Ach. Within each pair, large systematic differences inn Ach (or any 
other unmeasured nuisance variable influencing self-selection for school 
continuance) will be practically guaranteed by the matching procedure. 
Or again, individual differences in "sociopathic-like" (low-anxiety, defec
tive impulse-control, acting-out tendencies) will surely affect the dropout 
incidence.6 If two boys are equal on an infallible IQ measure but one has 
graduated from high school and the other one has dropped out, there is a 
good chance that they differ on this component, which is not one which 
our file data normally enable us to assess. I hope these examples show that, 
rather than being a minor blemish on the ex post facto design, the likeli-

• D. C. McClelland, J. W. Atkinson, R. A. Clark, and E. L. Lowell, The Achieve· 
ment Motive (New York: Appleton-Century-Crofts, 1953); D. C. McClelland, TI1e 
Achieving Society (Princeton, N.J.: Van Nostrand Reinhold, 1961). 

• S. R. Hathaway and E. D. Monachesi, Adolescent Personality and Behavior: MMPJ 
Profiles of Normal, Delinquent, Dropout, and Other Outcomes (Minneapolis: Univer
sity of Minnesota Press, 1963). 
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hood of systematic unmatching represents a major methodological weak
ness which is likely to corrode the entire investigative enterprise. 

A second difficulty, which I shall call the unrepresentative subpopula
tion problem, is the first one as seen from the papulation-sampling point 
of view. If we match pairwise for a nuisance variable, such as a demo
graphic factor that is known or supposed to be sizably correlated with each 
variable of interest, what we do (willy-nilly) by the matching procedure is 
to identify samples from subpopulations that differ systematically from the 
entire population of interest. If the nuisance correlations are small, the 
"improvement" achieved statistically will be negligible, i.e., the matching 
was relatively pointless. If it is large, the systematic departure of the re
sulting subpopulations from the original population in certain parameters 
will be correspondingly increased. In the extreme case we may be working 
with samples from a subpopulation which differs very markedly from the 
population of original interest. This means that our statistical generaliza
tion must be carefully confined to the unrepresentative subpopulations 
specified by the matching operation, and while that can of course be done, 
it will frequently leave us without an answer to the main question which 
aroused our research interest in the first place. Example: Suppose we have 
evidence to indicate that there is a relationship between the incidence of 
schizophrenia and socioeconomic class. We want to study the properties 
of a certain psychometric device, such as the Rorschach or MMPI, or some 
kind of cognitive performance such as abstracuon ability or visual percep
tion, in schizophrenics versus manic-depressives. I daresay that almost any 
competent Ph.D. candidate would take it completely for granted that his 
design would require a matching for socioeconomic and educational level. 
He finds the expected sizable difference between his manic-depressives 
and schizophrenics with regard to socioeconomic level on some suitable 
measure (e.g., the Hollingshead Index), and in order to "control" for its 
"spurious influence" (I put these phrases in quotes not ironically but to 
indicate that one does not have a clear notion precisely how the statistical 
control is related to the control of causal influence, discussed below as a 
third difficulty) he does not sample randomly from the entire hospital 
population of the two diagnostic groups but instead he constitutes a 
matched sample in which each schizophrenic is paired with a manic-de
pressive having the same social class index. Depending upon how he goes 
about tl1is matching, our investiga tor may or may not he able to specify a 
sta hstic: ill y dcfin:ihlc s11hpop11latio11, hut let us assume that he can. He 
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then samples randomly from these subpopulations to get the actual group 
of patients he studies on the output variable (abstraction ability or per
ceptual speed or Rorschach F + or whatever it may be). Now it is obvious 
that this subpopulation is an atypical one, because the matching procedure 
will practically guarantee that on the average his schizophrenics are of 
somewhat higher socioeconomic class than the schizophrenic hospital pop
ulation generally; and, similarly, the manic-depressive subpopulation from 
which he samples is now a biased subpopulation from the universe of 
manic-depressives. That is, the schizophrenic group sampled is pulled up
ward from their population social class value and the manic-depressive 
group is pulled downward from their population social class value; other
wise, of course, successful matching would not have been achieved. The 
expected result of such a procedure is a marked reduction in variance, 
which is the usual empirical finding.7 One cannot avoid the consequence 
that either this degree of departure is large enough to be worth worrying 
about or it isn't. If it is not large enough to worry about, there was no merit 
to engaging in the matching operation; if it is large enough to be worth 
worrying about, then one has a new problem by virtue of the fact that he 
is now studying unrepresentative (higher class) schizophrenics and un
representative (lower class) manic-depressives. And of course psychologi
cally this is a very serious difficulty. Presumably some schizophrenics, as 
well as semi-compensated or compensated schizotypes,8 either remain in 
or gravitate to a lower social and educational class because of the general 
social incompetence associated with schizotypy,9 the obvious exceptions 
being individuals possessed of rare gifts that society rewards in special do
mains, e.g., esthetic or intellectual talents. By contrast, manic-depressives 
are "clinically well" (and, except to the very skilled eye, not detectably 
different from normal persons) between their psychotic episodes; further, 

7 See Chapin, Experimental Designs in Sociological Research, chapters III-V, for 
several examples . 

• P. E. Meehl, "Schizotaxia, Schizotype, Schizophrenia," American Psychologist, 17 
(1962) , 827-838; P. E. Meehl, Manual for Use with Checklist of Schizotypic Signs 
(Minneapolis: Psychiatric Research Unit, University of Minnesota Medical School, 
1964); S. Rado, Psychoanalysis of Behavior (New York : Grune and Stratton, 1956); 
S. Rado, "Theory and Therapy: The Theory of Sch izotypal Organization and Its Ap
plication to the Treatment of Decompensated Schizotypal Behavior," in S. C . Scher 
and H . R. Davis, eds., The Outpatient Treatment of Schizophrenia (New York : Grnne 
and Stratton, 1960 ), pp. 87-101 ; S. Rado and G . Daniels , CJ1anging Concepts of Psv-
choanalytic Medicine (New York : Grune and Stratton, 1956). ' 

• W . H. Dunham, Community and Schizophrenia (Detroit : W ayne State University 
Press, 1965) . 
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there are certain features of the manic-depressive inter-psychotic character 
structure which are highly rewarded economically in the American cul
ture, such as the social extraversion, the competitive striving, and a special 
sort of narcissism which these persons possess in spite of their superficial 
affiliative tendencies. A schizophrenic who remains in the sample after the 
matching operation is likely to differ from his more typical schizophrenic 
brethren in dimensions such as achievement motive, ego strength, energy 
level, frustration tolerance, social skills, perseverance, and goodness knows 
what all, variables likely to be significant influences with respect to the 
psychometric or experimental output measure under study. And the same 
is true, but in the other direction, for the manic-depressives . Additional 
biasing effects, almost inevitable given the relatively poor reliability of 
psychiatric diagnosis, will be a heightened proportion of misdiagnosed 
cases in both directions, and an inflated proportion of so-called "schizo
affective psychoses," who are atypical of either a manic-depressive or a 
schizophrenic population. I do not see how it is possible to make any valid 
correction for this kind of influence, since we are here talking about nu
merous unknown nuisance variables that become jointly definitive of un
specifiably deviant subpopulations. But what we can say, if we are psycho
logical determinists, is that the two groups of patients under investigation 
are both unrepresentative of their respective diagnostic categories. 

The third component of this problem is so obvious that one would be 
embarrassed to dilate upon it, except for the fact that a remarkable num
ber of social scientists seem almost oblivious of the point. I shall call it 
causal-arrow ambiguity. While every sophomore learns that a statistical 
correlation does not inform us about the nature of the causality at work 
(although, except for sampling errors, it does presumably show some kind 
of causal relation latent to the covariation observed), there has arisen a 
widespread misconception that we can somehow, in advance, sort nuisance 
variables into a class which occurs only on the input side of the causal 
arrow and another class which occurs only on the output side.10 This is, of 
course, almost never the case. The usual tendency, found widely among 
sociologists and quite frequently among psychologists (particularly among 
those of strong environmentalist persuasion), is to assume sub silentio 

10 For a brief but very clear analysis of the possible ways in which correlations among 
three variables may arise see 0 . Kempthorne, An Introduction to Genetic Statistics 
(New York: Wiley, 1957), pp . 283-286. In discussing "adjustments" (for nuisance 
v:iriablcs) Kempthornc w:1rns ( p. 284) that "the acljnstmcnt of data should be based 
on knowledge of how the farf'or which is being :uljnstecl for ach1ally produces its c.: ffn t . 
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that there is a set of demographic-type variables, such as social class, domi
cile, education, that always operate as nuisance variables to obscure true 
relationships or generate "spurious" ones, functioning primarily or exclu
sively on the input side from the standpoint of causal analysis. This auto
matic assumption is often quite unjustified. Example: We study the re
lationship between some biological or social input variable, such as ethnic 
or religious background, upon a psychological output variable, such as IQ 
or n Achievement. We find that Protestants differ from Catholics or that 
whites differ from blacks. But we find further that the ethnic or religious 
groups differ in socioeconomic class. We conclude, as an immediate in
ference and almost as a matter of course, that we have to "control" for the 
socioeconomic class variable, in order to find out what is the "true" re
lationship between the ethnic or religious variable and the psychological 
output variable. But of course no such immediate inference is defensible, 
since on certain alternative hypotheses, such as a heavily genetic view of 
the determiners of social class, the result of such a "control" is to bring 
about a spurious reduction of unknown magnitude in what is actually a 

valid difference. 
Another example is the objection to the use of certain kinds of test items 

on measures of intelligence, when that objection is put solely in terms of 
the statistical fact that social class differences exist on these items. I can
not enter here into the substantive merits of that controversy, which is 
extraordinarily complex, and to which no adequate general solution seems 
to exist at present. No one would deny that if a certain kind of cognitive 
performance involves a content to which lower class children have inade
quate environmental exposure (a notion which would have a high prima 
facie plausibility even without any research), such an item is not a "good 
item," assuming we are interested in the assessment of basic capacity vari
ables. But what I do wish to query is the usual assumption among many 
psychologists and sociologists that of course whenever we find that a given 
kind of test item discriminates social class, it follows rather directly that it 
is an inappropriate item, such that measures compounded out of such 
items are to that extent "biased" or "invalid." This immediate inference 

is fallacious. 
That it is fallacious can easily be discerned by considering the statistical 

An arbitrarily chosen adjustment formula may produce bias rather than 'remove . th t: 
systematic difference. It is this fact which tends to vitiate the uses of the analys is of 
covariance recommended in most books on the analysis of experiments." 
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consequences of a counter-hypothesis, and noting that they are indis
tinguishable from those of the conventional one. Suppose, to take the 
extreme case, that socioeconomic level were completely determined by 
abstract-conceptual intelligence, and that abstract-conceptual intelligence 
were completely determined by the genes; then it would follow as a con
sequence that high-valid items would discriminate social class perfectly. 
Analogy: We make a file study of the incidence of positive tuberculin tests 
in a random sample of patients seen in an outpatient clinic, and discover 
that test positives occur more frequently among the lumpenproletariat 
than they do among Cadillac drivers. We do not conclude forthwith that 
the tuberculin test is "invalid" because it is "biased" against the poor! 
Why not? The reason nobody concludes this is, of course, that we all al
ready know how the direction of the causality runs. Similarly, in agricul
tural experiments we know that an analysis of covariance in which the 
nuisance variable statistically controlled is, say, a soil characteristic will 
give us the "right answer," because our well-corroborated causal model 
tells us in advance the direction of the causal arrow. Nobody in his right 
mind supposes that the yield of corn in August causally determines ran
dom table entry or certain properties of the soil present during the pre
ceding spring and summer; therefore we are confident that an analysis of 
covariance will give us the causal answer in which we are interested as 
agricultural experimenters. The same is rarely the case when the behavior 
scientist partials out or matches with respect to a nuisance variable, be
cause the latter may itself be (and, in general, will be) a dependent vari
able with respect to a variety of nuisance factors which we can perhaps 
say something plausible about, but which we do not know how to mea
sure or control. There is no general justification for the routine assump
tion that demographic and allied variables such as religion, size of com
munity, educational level, ethnic and religious background, and social class 
should be taken as always functioning solely on the input side and, there
fore, as always appropriately "controlled" by a matching operation or by 
some similar type of statistical correction. 

I would go further than this and suggest that it is not only incorrect to 
insist that groups must routinely be matched on such demographic or 
other nuisance variables, but that, for all we know, in some unknown pro
portion of designs the net effect of such matching is not to improve the 
validity of the inferences made but is actually to introduce systematic 
error. J do not wish to maintain that matching makes matters worse more 
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often that it makes them better, but I consider it an open question on the 
present evidence. If I were advising a doctoral candidate who asked me 
whether he should control for educational and social class in comparing 
schizophrenics and manic-depressives with respect to the presence of psy
chometric thought disorder, I would honestly not know what to tell him. 
I suspect I would have to tell him that if he didn't match, he would be in 
danger of flunking his doctoral oral, because most of the members of the 
committee would be operating on the traditional assumption that he 
should have done so; but that so far as I myself was concerned, the unrep
resentative character of the resulting matched samples would be such that 
I wouldn't know what he would be entitled to conclude if he got a differ
ence, and even less if he failed to get a difference, on the output variable 
having followed such a matching procedure. 

This line of argument does not conflict with what we teach students in 
courses on experimental design with regard to the purely statistical in
fluence of matching procedures upon design sensitivity or what Fisher 
calls "precision." It is, of course, true that a matching procedure will (if 
successful) have the effect of reducing the error term which appears in the 
denominator of a significance test, and in that sense will give us higher 
power. But that statistical truism is in no way incompatible with the claim 
I am making here, namely, that we are thereby defining different subpopu
lations and consequently that the parameters we are estimating may not 
be the parameters we were originally interested in. 

Perhaps the most succinct (but still general) way of formulating the 
problem of controlling nuisance variables statistically in a nonexperi
mental context would be "How are we entitled to interpret the associated 
counterfactual conditional!" I set aside the super-positivistic approach that 
purports to eschew any such counterfactual, claiming to confine itself to 
the observations plus the formalism-a sort of "psychologist's Copen
hagen interpretation" -since I have not found any theoretically interesting 
cases in which this "minimum interpretation" is consistently adhered to. 
And this is hardly surprising, since if one genuinely intends to utilize the 
statistkal formalism solely for predictive purposes, there is no rational 
basis fQr introducing such statistical "control." That is, it makes no sense 
to spe~k of a correlation as "spurious" or "in need of correction" unless a 
possible error in causal-theoretical interpretation is envisaged. Thus the 
correlation between years of schooling and subsequent salary-i of comsc 
neglect the separate problem of ordinary sampling errors-stands 011 il s 
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own feet, and if you want to forecast income from schooling, the "influ
ence" of IQ as a shared statistical component can be neglected (=allowed 
to operate) at the purely descriptive level. In every instance that I have 
come across in which the investigator felt it necessary to employ partial 
correlation, analysis of covariance, or artificially concocted matched sam
ples to "avoid the influence" of an alleged nuisance variable, the rationale 
of such a procedure lay in his wish to conclude with a causal-theoretical 
inference or, at least, a counterfactual conditional of some kind. 

When a social scientist of methodological bent tries to get clear about 
the meaning, proof, and truth of those counterfactuals that interpret sta
tistical formalisms purporting to "control the influence" of nuisance vari
ables, he is disappointed to discover that the logicians are still in disagree
ment about just how to analyze counterfactuals.11 It appears that the logi-

11 While the problem of interpreting conditionals is an ancient one {see, for example, 
M. Hurst, "Implication in the Fourth Century B.c.," Mind, 44 ( 1935), 484-495, and 
B. Mates, "Diodorean Implication," Philosophical Review, 58 (1949), 234-242), and 
the issues of present controversy were adumbrated by W . E. Johnson in the 1920's (see 
W. E. Johnson, Logic, Part I, Cambridge: Ca~bridge l!niversity Pre~s, 1921, chapter 
III, and Logic, Part III, The Logical Foundatwns of Science, Cambnd~e: Camb~dge 
University Press, 1924, chapter I), the current concern over the log1cal analysis of 
counterfactuals and their relation to natural laws was precipitated by the papers of R. 
Chisholm, "The Contrary-to-Fact Conditional," Mind, 5 5 ( 1946), 289-307 {reprinted 
in H. Feigl and W . Sellars, eds., Readings in Philosophical Analysis, New York: Apple
ton-Century-Crofts, 1949, pp. 484-497), and N. Goodman, "The Problem of Counter
factual Conditionals," Journal of Philosophy, 44 ( 1947), 113-128. An extensive litera
ture on the subject followed these seminal contributions. See, perhaps best read chrono
logically, F . L. Will, "The Contrary-to-Fact Conditional," Mind, 56 ( 1947), 236-249; 
S. Hampshire, "Subjunctive Conditionals," Analysis, 9 ( 1948) , 9-14 {reprinted in 
Margaret Macdonald, ed. , Philosophy and Analysis, New York: Philosophical Library, 
1954) ; E. L. Beardsley, " 'Non·Accidental' and Counterfactual Sentences," Mind, 46 
( 1949), 573-591; H. Hiz, "On the Inferential Sense of Contrary-to-Fact Condition
als," Journal of Philosophy, 48 ( 1949), 586-587; K. R. Popper, "A Note on Natural 
Laws and So-Called 'Contrary-to-Fact Conditionals,' " Mind, 58 ( 1949), 62-66; W. 
Kneale, "Natural Laws and Contrary-to-Fact Conditionals," Analysis, 10 (1950), 121-
12 5 (reprinted in Macdonald, ed., Philosophy and Analysis) ; D. Pears, "Hypotheticals," 
Analysis, 10 (1950), 49-63 (reprinted in Macdonald, ed., Philosophy and Analysis); 
A. R. Anderson, "A Note on Subjunctive and Counterfactual Conditionals," Analysis, 
12 (1951), 35-38; D. J. O'Connor, "The Analysis of Conditional Sentences," Mind, 
60 ( 1951) , 351-362; J. Weinberg, "Contrary-to-Fact Conditionals," Journal of Philos
ophy, 48 (1951), 517-528; T . Storer, "On Defining 'Soluble,'" Analysis, II (1951), 
134-137; G. Bergmann, "Comments on Starer's Definition of 'Soluble,'" Analysis, 12 
( 1952), 44-48; J. Anderson, "Hypotheticals," Australasian Journal of Philosophy, 30 
( 1952), 1-16; R. Brown and J. Watling, "Counterfactual Conditionals," Mind, 61 
( 1952 ), 222-233; R. Brown and J. Watling, "Hypothetical Statements and Phenome
nal ism." Synthese, 8 (1950-52), 355-366; B. J. Diggs, "Counterfactual Conditionals,'' 
Mi11CI , 61 (1952), 513-527; Erna F . Schneider, "Recent Discussion of Subjunctive 
Co11<lihonals," Review of Metaphysics, 6 ( 1953), 623-649; J. L. Watling, "Proposi
t·io11s Asserting Causal Connection,'' Analysis, 14 ( 1953), 31-37; A. R. Anderson , 
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cal (and epistemological) analysis of counterfactuals is a task involving 
some of the deepest and oldest of philosophical problems (e.g., the mo
dalities, extensional logic's adequacy, substance and property, character of 
natural laws, identity, the kinds of "contingency" and "necessity," the 
meaning of 'accidental' in a determinist framework, the theory of proper 
names and definite descriptions ). I had intended to include something 

reviews of articles by Schneider, Diggs, Storer, Bergmann, and Brown and Watling, 
Journal of Symbolic Logic, 19 (1954), 68-71; R. Chisholm, "Law Statements and 
Counterfactual Inference," Analysis, 15 (1955 ), 97-105; J. C. Cooley, "Professor 
Goodman's 'Fact, Fiction, and Forecast,'" Journal of Philosophy, 54 (1957), 293-
311; W. Sellars, "Counterfactuals, Dispositions, and the Causal Modalities,'' in H. 
Feig!, M. Scriven, G. Maxwell, eds., Minnesota Studies in Philosopliy of Science, vol. 
II (Minneapolis: University of Minnesota Press, 1957), pp. 225-308; J. L. Watling, 
"The Problem of Contrary-to-Fact Conditionals," Analysis, 17 ( 1957), 73-80; P. B. 
Downing, "Subjunctive Conditionals, Time Order, and Causation,' ' Proceedings of the 
Aristotelian Society, 59 ( 1959) , 129-140; K. R. Popper, "On Subjunctive Conditionals 
with Impossible Antecedents," Mind, 68 (1959), 518-520; W. Kneale, "Universality 
and Necessity," British Journal for the Philosophy of Science, 12 (1961), 89-102; N. 
Rescher, "Belief-Contravening Suppositions," Philosophical Review, 70 ( 1961) , 176-
196; R. W . Walters, "The Problem of Counterfactuals,'' Australasian Journal of Philos
ophy, 39 (1961), 30-46; J. L. Mackie, "Counterfactuals and Causal Laws," in R. J. 
Butler, ed., Analytical Philosophy (New York: Barnes and Noble, 1962), pp. 66-80; 
H. A. Simon and N. Rescher, "Cause and Counterfactual," Philosophy of Science, 33 
( 1966), 323-340; G. C. Nerlich and W. A. Such ting, "Popper on Law and Natural 
Necessity," British Journal for the Philosopliy of Science, 18 (1967), 233-235; K. R. 
Popper, "A Revised Definition of Natural Necessity," British Journal for the Philosopl1y 
of Science, 18 (1967), 316-321; G. Molnar, "Kneale's Argument Revisited," Philo
sophical Review, 78 ( 1969), 79-89. Much of this linguistic analysis, while inherently 
interesting, has little or no value for the social scientist seeking methodological clarifi
cation on his scientific use of counterfactuals. I found the papers by Hiz, Popper, 
Kneale, Sellars, Mackie, Simon and Rescher, and Molnar most illuminating. See also 
brief or related discussions in R. B. Braithwaite, Scientific Explanation (New York and 
London: Cambridge University Press, 1953), pp. 295-300; A. W. Burks and I. M. 
Copi, "Lewis Carroll's Barber Shop Paradox,'' Mind, 59 (1950), 219-222; A. W. 
Burks, "Laws of Nature and Reasonableness of Regret," Mind, 5 5 ( 1946) , 1-3; A. W. 
Burks, "The Logic of Causal Propositions," Mind, 60 ( 1951), 363-382; A. W. Burks, 
"Dispositional Statements," Philosophy of Science, 22 (1955), 175-193; R. Carnap, 
"Testability and Meaning," Philosophy of Science, 3 ( 1936 ), 419-471, and 4 ( 1937), 
1-40; R. Carnap, Philosophical Foundations of Physics (New York : Basic Books, 
1966), pp. 196-215; C . G. Hempel and P. Oppenheim, "Studies in the Logic of Ex
planation," Philosophy of Science, 15 (1948), 135-175 (reprinted in C. G . Hempel, 
Aspects of Scientific Explanation, New York: Free Press, 1965); C. G. Hempel, "Proh
lems and Changes in the Empiricist Criterion of Meaning," Revue Internationale de 
Philosophie, 11 ( 1950), 41-63; C. G . Hempel, Philosophy of Natural Science (Engle
wood Cliffs, N.J.: Prentice-Hall, 1966), pp. 56-58; W. Kneale, Probability and lu 
duction (Oxford: Oxford University Press, 1949), pp . 70-78; C. I. Lewis, An Analysis 
of Knowledge and Valuation (LaSalle, Ill.: Open Court, 1946), pp. 211-233; E. Nagel, 
The Structure of Science (New York: Harcourt, Brace and World, 1961), pp. 68-71; 
A. Pap, An Introduction to the Philosophy of Science (Glencoe, Ill.: Free Press, 1962) . 
chapters 15 and 16, pp. 273-306; A. Pap, "Dispositional Concepts and Extcnsion:1I 
Logic," in Feig!, Scriven, Maxwell, eds., Minnesota Studies in Philosopl1y of Scicmx. 
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that I hoped would be new and constructive at this point of my discussion, 
but deadline obligations and my status as a philosophical amateur have 
combined to make me more realistically modest in aims. I hope, however, 
that what I have to say at present about counterfactuals does not depend 
on precisely how the logicians ultimately agree to "fix them up." I am 
encouraged in this hope by the fact that agreement does exist about the 
important role of the explicandum, and-to a considerable extent-about 
criteria for a satisfactory explication. One main area of agreement-of di
rect relevance to the social scientist's problem-is the intimate connection 
between a counterfactual's legitimacy and the natural-law/ accident-uni
versal distinction. One way (the main way, some hold) in which a natural 
law differs from an accidental universal is that the former legitimates a 
counterfactual while the latter does not. "If Kosygin had not learned Rus
sian, he would be unable to speak it" is presumably a sound social-science 
counterfactual, relying on the laws of psycholinguistics. But we cannot rely 
on the accidental universal "All persons who discuss politics with Meehl 
speak English" to legitimate a counterfactual "If Kosygin were to discuss 
politics with Meehl, he would speak English." 

As I read the record, there are some counterfactuals we wish to exclude 
because we doubt that they are meaningful, but we want to assure that 
criteria adequate to exclude them will not inadvertently forbid other simi
lar-appearing counterfactuals which do seem intuitively meaningful, and 
of great importance in the discourse bf science and common life. Take, for 
example, what may be labeled (non prejudicially) as 'counter-identicals,' 
i.e., counterfactual statements concerning a named or definitely described 
individual, where the protasis falsifies one of his properties. In spite of 
Leibniz, the scientist, lawyer, physician, and ordinary man will-I think 
correctly-insist that many such counter-identicals are meaningful and 
useful. We surely do not wish to adopt a semantic convention which 
denies the status of wff to, say, "If defendant had driven his car with ordi
nary care, plaintiff would not have sustained injury," or "It was fortunate 

vol._ II, pp. 196-224; K. R. Popper, The Logic of Scientific Discovery (New York: 
Basic Books, 1959) , pp. 4~0-441; W. V. Quine, Methods of Logic (New York: Holt, 
1959), pp. 13-17; H. Reichenbach, Elements of Symbolic Logic (New York: Free 
Press, 1?47) , ch~pter VIII, PP;, 3 5 5-;-404; W . Sellars, "Concepts as Involving Laws and 
Inconce1vable without Them, Philosophy of Science, 15 (1948), 287-315· C . D. 
Broad, "TI1c 'Nature' of a Continuant," in his Examination of McTaggart's Phiiosophy 
~~) ]: I (Cambridge: Cambr_idge_ University Press, 1933), pp. 264-278 (reprinted i~ 
I• c1gl and Sellars, eds., Rcaclmgs 111 P/11/osopl1ica/ Analysis, pp. 472-481) . 

387 



Paul E. Meehl 

for me that I had a flu shot, since everyone else in the family fell dread
fully ill with flu." Contrast these counter-identicals with this one (ex
ample courtesy of Dean Kenneth E. Clark) : "If Meehl and I had lived 
in the sixth century, he would have been an archbishop, and I would have 
been Merlin's research assistant." Is this counterfactual legitimate? Hard 
to say, but if so, it will take some doing to unpack satisfactorily. Worse is 
"If Caesar had been born in 1900, he would have been a fascist." Still 
worse is "If my maiden aunt were a tram car, she would have wheels." 

If one conceives of an individual as a bundle of properties, there is a 
difficult problem in unpacking all such counter-identicals. I believe the 
best way to do it is to begin with a distinction between the actual world 
and other imagined (hypothetical) worlds belonging to the same world 
family, where 'world family' designates the infinite set of conceivable 
worlds sharing nomologicals but differing in particulars.12 Assuming that 
this can be done satisfactorily (and no one has, to my knowledge, offered a 
criticism of Sir Karl Popper's 1967 paper attempting to rigorize it), I think 
we could then offer a translation of counter-identicals in terms of world 
lines in some unrealized world of our world family, sharing coordinates 
with the named or described individual's actual world line up to the criti
cal event (e.g., failure to obtain his flu shot as planned), and diverging 
thereafter. His properties and most of his relations would be identical 
with those of the actual individual up to that space-time point, but would 
diverge-perhaps increasingly-thereafter. In stipulating semantic rules 
for the well-formedness of a counter-identical, there would doubtless be a 
certain arbitrariness about which of an individual's properties are, so to 
say, "privileged properties," such that a counterfactual denying them is 
forbidden. Intuitively one feels that it is essential to the person called 
'Caesar' that he be an ancient Roman, but it is not essential to Meehl that 
he receive a flu shot. Of course a rule excluding "If Caesar had been born 
in 1900 .. . "is laid down in the interest of avoiding strange and counter
intuitive discourse and preventing unprofitable puzzles, and we do not 
wish to forbid too much. Thus it makes sense to begin a counterfactual 
with "If an American child born in 1900 had Caesar's complement of 
genes" (wildly improbable but not, I submit, counter-nomological) but 
this admissible case need not be forbidden by a rule adequate to forbid the 

12 Sellars, "Concepts as Involving Laws and Inconceivable without Them"; Popper, 
The Logic of Scientific Discovery, p. 430; Nerlich and Suchting, "Popper on Law and 
Natural Necessity," pp. 233-235; Popper, "A Revised Definition of Natural Neces
sity," pp. 316-321. 
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counter-identical beginning with "If Caesar [proper name, denoting an . 
individual who satisfies a certain definite description] had been born in : 
1900 ... " My hunch is that a sufficiently tolerant set of exclusion rules 
could be rigged up, keeping in mind that an adequate logician's transla
tion of legitimate proper-name or definite-description counter-identicals 
need not-I think will not-show the individual's name recurring on the 
right-hand side of the equation; just as in Russell's theory of definite de
scriptions itself, we have learned to accept the fact that an unpacking ade
quate to avoid paradoxical metaphysics leaves us without 'the present King 
of France' as a single semantic element on the right-hand side. But the 
development of these suggestions must wait for another occasion. 

Accepting provisionally the world-family concept and the associated dis
tinction between nomologicals and accidental universals, we see that the 
interesting cases for social-science methodology would remain problematic 
even after the cute counter-identical puzzles of logic seminars had been 
liquidated. This is because the social-science cases of interest are not (by 
and large) in danger of counter-definitional meaninglessness but, instead, 
may suffer from counter-nomological falsity or contradictoriness. That is, 
the problematic counterfactuals of psychology and sociology do not typi
cally find us wondering "What does it mean, does it make any sense?" but 
rather, "Is it consistent and true? Could [nomologically] the counterfac
tual hypothesis be satisfied, given the nomologicals presupposed? And, it 
it could, does the counterfactual conclusion follow within that nomologi
cal system?" 13 Since our warrant for "asserting counterfactuals consists of 
the nomologicals of our world family, plugging in counterfactual particu
lars so as to yield a different world of the family, we must avoid unwitting
ly contradicting ourselves in the antecedent. Consider statements like: 
"Imagine that these organisms, which in fact have properties Pi, P2, 

... , Pk, Qi, Q2, ••• , Qm, had instead possessed properties Pi, P2, 

... , Pk, Qi', Q2', •• • , Qm'; then .. . " (Note that this way of talking 
is ubiquitous in biological and social science-we cannot even understand 
the notion of a control group without admitting such formulations!) To 
get to the counterfactual conclusion following' ... then . . .'we rely on 
natural laws. But what if the natural laws relied on forbid the counterfac
tual antecedent Pi, P2, ... , Pk, Q 1', Q2', ... , Qm'? How do we know 
that these are corn possibles, i.e., that the counterfactual conjunction is not 
nomologic::i lly forbidd en? 

"TI . Iii ~ .. "On the lnfcrcnlial Sense of Contrary-to-Fact Conditionals." pp . S86- S87. 
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I am not talking about what might be a logician's technical problem, 
i.e., the nonexistence of a general algorithm for stepwise deciding whether 
this conjunction would instantialize a counter-theorem. No, the problem 
is not so esoteric as 'that. The problem lies in the incompleteness of the 
social scientist's nomological network. Underlying ( derivationally and 
causally) the known laws of social science are the unknown ones-the 
"true reasons why" the known laws are the way they are. Furthermore, 
very odd but true, some of the laws are, from a philosopher's viewpoint, 
not nomologicals but accidental universals. This is because many "laws" 
of biological and social science are structure-dependent and history-de
pendent in a special way, so that while their logical form (taken singly) is 
that of laws of nature, they are not derivable from the fundamental nomo
logicals (laws of physics). Many "taxonomic" laws are pseudo-nomologi
cal, which is one reason why examples like "All crows are black" are un
suitable for most philosophy-of-science discussions. Unfortunately it is not 
always easy to ascertain when a biological or social-science generalization 
(taken as true and well evidenced) is really akin to "All silver melts at 
960.5° C"-a nomological-and when it is akin to "All the coins in my 
pocket are silver," an accidental universal. It may be objected that the 
melting point of silver is also structure-dependent, but this, while true, 
does not prevent the generalization's being a true nomological, because we 
can (theoretically) include a characterization of the micro-structure in our 
"theoretical" definition of the technical term 'silver,' in which case the 
structure dependence is fully represented in the antecedent. I.e., we have 
"If a substance is silver [=has such-and-such micro-structure], it melts at 
960.5 ° C,'' a proposition presumably entailed within (complete) physical 
theory as a consequence of the fundamental nomologicals. Viewed this 
way, the generalization is a theorem within a formalized physical theory 
(and, note carefully, would be non trivially true for all worlds in our world 
family even if no silver existed in some of them). In biology, the statement 
"A mammal dies if deprived of oxygen" is of this sort, since its structure 
dependence can analogously be represented in an adequate theoretical 
(anatomical + physiological) definition of 'mammal.' By contrast, the 
taxonomic generalization "All mammals have paired gill-slits at some stage 
of their development" is an accidental universal, as is "If a species of ani
mal has a heart, it has kidneys." These taxonomic property correlations 
are-like Meehl's friends' English-speaking and his silver coins-"historical 
accidents," reflecting the course of evolution which could have been differ-
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ent given the same fundamental nomologicals but differing initial condi
tions of the earth.14 

Most of the statistical "laws" (correlations) investigated in disciplines 
such as differential psychology, personology, clinical psychology, and so
ociology are more akin to the accidental universals of taxonomy than to 
genuine derived nomologicals. The social scientist who works in these 
fields studies covariations between selected dispositions manifested by in
dividuals ("traits,'' "capacities,'' "temperamental or cognitive parame
ters") and also the correlations of these with a variety of status variables 
and life-history antecedents. The nomological network and initial condi
tions that gave rise to these statistical associations are horrendous in num
ber and complexity. They involve factors ranging in kind from genetic 
drift in the remote past when a certain ethnic group was forming to the 
child's internalization of religious and political ideologies. 

It is hardly necessary to give examples, which abound on every side, but 
I will provide one extreme case to convey the flavor. Suppose a clinical 
psychologist working in neurology finds (as he would if he bothered) that 
the normal siblings of children with Tay-Sachs's disease (infantile form of 
amaurotic family idiocy) are somewhat less prone to physical aggression 
than random "control" children, and that they show a pattern of superior 
verbal and inferior spatial abilities on standardized tests. He might be mis
led into some pretty fruitless genetic, neurological, or social speculations if 
he were somehow ignorant of the reltgio-ethnic category Jewish. As it hap
pens, we can provide a plausible explanation of these strange correlations, 
but we have to rely on several different sorts of information from very dif
ferent disciplines. The fact that Tay-Sachs's disease is almost (not quite) 
confined to Jews presumably arises from some ancient accident of genetic 
drift under migration (this mutation can hardly have any reproductive 
advantage), combined with the cultural fact of a zealous religiously based 
avoidance of miscegenation. The lesser physical aggression of Jewish chil
dren is cultural, partly based upon traditional contempt for violence 
("The goyim use their fists as a substitute for brains," as one of my Jewish 
patients put it) and the Jews' centuries-old persecuted minority status 
which renders physical counteraggression a poor tactic. There are data 

" I can still recall vividly my astonishment, during the first conversation I ever had 
with Professor Carnap in the middle 19 50's, when-in response to my objection to his 
tentative definition of 'derived nomological' that it would render many "laws" of bio
logical and social science as accidental universals-he replied calmly, "But of course 
they arc; it is, however, quite harmless to call them laws, for most purposes." 
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showing a rather pronounced verbal/ spatial disparity among Jews15 so 
that the "Jewish factor" also underlies the association between this trait 
relation and Tay-Sachs's disease in a sibling. The differential ability pat
tern for Jews itself remains to be explained, however. Easy cultural ex
planations are available (e.g., Talmudic value of words) but one cannot 
entirely exclude a genetic contribution as partially respansible. In any case, 
our present-day trait correlations are the end result of the confluence of 
factors ranging from random genetic mutations and drift to the "historical 
accident" that a Middle East tribe of gifted nomads invented ethical 
monotheism five or six thousand years ago! 

The puzzling Tay-Sachs correlations are rendered easily explicable by 
the clear-cut character of the clinical entity (pathognomic signs, early ap
pearance, regular course) and its simple mode of inheritance (Mendelian 
recessive of complete penetrance). When we deal with nonpathological 
traits or trait clusters involving only moderate correlations among con
tinuous variables ("loose-knit syndromes") the causal unscrambling job 
is much harder. Consider, for example, the association between socioeco
nomic level, child-rearing practices, and impulse control (inhibition of 
overt aggression, ability to postpone gratification, frustration tolerance) . 
Social learning doubtless plays the major role in producing these correla
tions, but it would require environmentalist dogmatism to rule out the 
passibility of some contribution of polygenic "temperament" factors. 
There may be inherited dispasitions that act through several distinct caus
al chains, converging upon the same correlational result. Basic CNS para
meters affecting one's capacity to inhibit, one's rage readiness, anxiety 
proneness, delay tolerance, social dominance, etc., could contribute by 
concurrently influencing ( 1) the educational and vocational level attained 
by the parents, ( 2) the social models they provide for the child, ( 3) the 
child's genetic dispasition to respand to social controls, ( 4) the parental 
reactions to the child's modes of respanding, ( 5) the over-all gratification/ 
frustration level in the home, and so forth. 

We now know that such "temperamental" traits as aggressiveness, social 
dominance, anxiety susceptibility, liking for alcohol, exploratory tend
ency, rate of recovery of sex drive after copulation, and general activity 
level are partially gene-determined in the mouse; that the Basenji dog 

1
• G . S. Lesser and S. Stodolsky, "Leaming Patterns in the Disadvantaged," Harvard 

Educational Review, 37 ( 1967), 546-593; G. S. Lesser, G. Fifer, and D : H . Clark, 
"Mental Abilities of Children from Different Social-Class and Cultural Groups," Mono· 
graphs of the Society for Research in Child Development, 30 ( 1965) , 1- 115. 
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breed differs markedly from the beagle hound in its capacity to develop a 
canine "conscience" through affectionate socializing experiences with hu
mans; and that in the human species, a sizable genetic companent of varia
tion ("heritability") obtains for several personality traits, including gen
eral intelligence, several "special abilities" (e.g., dexterity, mechanical, 
spatial, verbal), pattern of vocational interests, self-control, anxiety prone
ness, impatience, social introversion, the phenomenology of emotional 
experience, and the needs for autonomy, affiliation, aggression, and self
exhibition. (I have recently seen a manuscript reparting unexceptionable 
research findings to the effect that Chinese neonates are more "placid" 
than Caucasians when tested under standard conditions during their first 
72 hours after delivery!) The weight of presently available evidence and 
the rapid rate at which more of the same is accumulating is such that any 
rational social scientist should view as a wide-open research problem the 
role of genetic variations in determining inter-trait, trait-history, and trait
status correlations.16 

I stress the genetic factors partly, in all frankness, to combat the environ-

1
• D. G. Freedman, "Constitutional and Environmental Interactions in Rearing of 

Four Breeds of Dogs," Science, 127 (1958), 585-586; K. Lagerspetz, "Studies on the 
Aggressive Behavior of Mice," Annales Academiae Scientarum Fennicae, 131 ( 1964), 
1-131; E. Slater and J. Shields, "Genetical Aspects of Anxiety," in M. H . Loder, ed., 
Studies in Anxiety, Special Publication no. 3, British Journal of Psychiatry (Ashford, 
Kent, 1969), pp. 62-71; Sandra Scarr, "Genetic Factors in Activity Motivation," Child 
Development, 37 ( 1966), 663-673; T. E. McGill and W . C. Blight, "Effects of Geno
type on the Recovery of Sex Drive in thel Male Mouse," Journal of Comparative and 
Physiological Psychology, 56 (1963), 887-888; G. Lindzey, H. Winston, and M. 
Manosevitz, "Social Dominance in Inbred Mouse Strains," Nature, 191 ( 1961), 474-
476; I. Gottesman, "Heritability of Personality: A Demonstration," Psychological 
Monographs, 77, no. 9 ( 1963); Sandra Scarr, "Social Introversion-Extraversion as a 
Heritable Response," Child Development, 40 ( 1969), 823-832; Sandra Scarr, "En
vironmental Bias in Twin Studies," Eugenics Quarterly, 15 ( 1968), 34-40; A.-M. A. 
Bloch, "Remembrance of Feelings Past: A Study of Phenomenological Genetics," 
Journal of Abnormal Psychology, 74 (1969), 340-347; J. Shields, Monozygotic Twins 
Brought up Apart and Brought up Together (London: Oxford University Press, 1962) . 
On behavior genetics generally, see J. L. Fuller and W . R. Thompson, Behavior Genet
ics (New York : Wiley, 1960); G. E. McCleam and W. Meredith, "Behavioral Genet
ics," in P. R. Farnsworth, Olga McNemar, and Q. McNemar, eds., Annual Review of 
Psychology, 17 (1966), 515-550; G . E. McCleam, "The Inheritance of Behavior," in 
L. Postman, ed., Psychology in the Making (New York: Knopf, 1962), pp. 144-252; 
J. Hirsch, "Individual Differences in Behavior and Their Genetic Basis," in E. Bliss, 
ed., Roots of Behavior (New York: Hafner, 1962), pp. 3-23; J. Hirsch, ed., Behavior
Gcnctic Analysis (New York: McGraw-Hill, 1967); B. K. Eckland, "Genetics and 
Sociology: A Reconsideration ," American Sociological Review, 32 (1967) , 173- 194; 
D. C . Cl:1ss, eel., Biology ;wd Behavior: Genetics (New York : Rockefeller llniversity 
l'rcss. 1968); M. M:moscvi tz , C. J.indzcy, and D. D. Thiessen, eds .. llch:1vior:1I Genet
i c:.~: Mel hod :111cl '/'/1cory (New York : Appldo11-Ccnt111y-Crofts , 1969) . 
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mentalist brainwashing which most of my philosopher readers will have 
received from their undergraduate social-science classes; but mainly be
cause the commonest error in handling nuisance variables of the "status" 
sort (e.g., income, education, locale, marriage) is the error of suppressing 
statistically components of variance that, being genetic, ought not to be 
thus arbitrarily relegated to the "spurious influence" category.17 

17 See B. Burks and T. L. Kelley, "Statistical hazards in nature-nurture investigations," 
Twenty-Seventh Yearbook of the National Society for the Study of Education, Nature 
and Nurture, Part I: Their Influence upon Intelligence (Bloomington: University of 
Indiana Press, 1928), pp. 9-38. Professor Jane Loevinger, upon reading a draft of the 
present paper, called my attention to this 42-year-old contribution, which I confess 
never to have read. My sole justification for retaining those portions of my paper that 
essentially repeat the old Burks-Kelley arguments is that the social-science literature 
shows that many of my brethren must never have read them either. I have sometimes 
wondered whether it is only in the inexact sciences that rather simple methodological 
truths have to be noticed afresh after the passage of an "academic generation" or two. 
Does this strange phenomenon occur also in physics and chemistry? In psychology one 
is uncomfortably aware of the truth of Gide's remark, "It has all been said before, but 
you must say it again, since nobody listens." For an often-ignored job fifteen years 
after Burks and Kelley, see J. Loevinger, "On the Proportional Contributions in Nature 
and in Nurture to Differences in Intelligence," Psychological Bulletin, 40 ( 1943) , 725-
756. An excellent methodological discussion of genetic factors in relation to social class 
-the nuisance variable most often "controlled for" in social-science research-is I. 
Gottesman, "Biogenetics of Race and Class," in M. Deutsch, I. Katz, A. R. Jensen, 
eds., Social Class, Race and Psychological Development (New York : Holt, Rinehart 
and Winston, 1968), pp. 11-51. I have found remarkably little explicit discussion of 
the causal-arrow ambiguity problem in writings by professional statisticians, the most 
helpful exception being Kempthorne, An Introduction to Genetic Statistics. Presum· 
ably this is because they (a) take it as perfectly obvious, ( b) think in terms of agri
cultural research, where background knowledge usually excludes one of two causal 
directions, and ( c) deal with experimental manipulations rather than "passive observa
tion" of cross-sectional relations presented by experiments of nature, such as we per
force study in differential psychology and sociology. When the causal-arrow ambiguity 
problem is briefly considered in connection with analysis of covariance by statisticians, 
their concern is over the possible influence of "treatments" upon the "concomitant 
[=nuisance] variable," such that a regression-based adjustment of output means would 
lead to an underestimate of treatment effects. This is not quite the same as our present 
problem, although closely related. See, for example, M. S. Bartlett, "A Note on the 
Analysis of Covariance," Journal of Agricultural Science, 26 (1936), 488-491; W. G. 
Cochran, "Analysis of Covariance: Its Nature and Uses," Biometrics, 13 ( 1957), 261-
281; H . Scheffe, The Analysis of Variance (New York : Wiley, 1959), pp. 198-199; 
B. Ostle, Statistics in Research, 2nd ed. revised (Ames: Iowa State University Press, 
1963), pp. 456-457. What is more surprising is the lack of explicit discussion in ex
positions of analysis of covariance written by psychologist-statisticians for social-science 
readership. For a brief, clear, and persuasive refutation of the still-prevalent notion that 
statistical weights in multivariate prediction systems somehow quantify "[causal] in· 
fluence," see L. Guttman, "An Outline of the Statistical Theory of Prediction," in P. 
Horst, ed., The Prediction of Personal Adjustment, Social Science Research Council 
Bulletin, 48 (1941), 286-292. This 29-year-old SSRC bulletin is insufficiently known 
and still very much worth study. 
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Since socio-psychological correlations are the outcome of so complex a 
causal situation, the formulation of legitimate counterfactuals is extraor
dinarily difficult. It should be noted that this complexity obtains not 
merely because of the sheer number of relevant factors so commonly men
tioned, but also because in the life histories of a group of subjects there are 
numerous possibilities of correlated initial and boundary conditions (e.g., 
an upper class subject has heard better grammar and may also possess fam
ily-name leverage at college admission), subject-selected learning experi
ence (e.g., if you never give studying a try you can't discover that getting 
A's can be fun), social feedback loops (e.g., aggressive personal style elicits 
counteraggression by social objects, which may further increase the sub
ject's own aggression), autocatalytic processes (e.g., poor performance 
yields situational anxiety as a by-product, which further accelerates per
formance decline) , and critical junctures in "divergent" causality (e.g., 
atypical carbohydrate breakfast~ mid-morning hypoglycemia~ temper 
outburst at boss~ failure to get expected promotion ~ last straw for am
bitious wife~ divorce scandal~ alcoholism~ suicide) .18 

18 Roughly, in divergent causal chains, small initial-condition fluctuations determine 
very different remote outcomes; in convergent situations, small fluctuations "average 
out" so that whether any one individual initial event is E or -E has a negligible effect 
on the system's direction of movement. See I. Langmuir, "Science, Common Sense and 
Decency," Science, 97 (1943), l-7; I. D . London, "Some Consequences for History 
and Psychology of Langmuir's Concept of Convergence and Divergence of Phenom
ena," Psychological Review, 53 (1946), 170-188; P. E. Meehl, Clinical versus Sta
tistical Prediction: A Theoretical Analys1's and a Review of the Evidence (Minneapolis: 
University of Minnesota Press, 1954), pp . 37-67. Langmuir's distinction is of course 
implicit in numerous historical and fictional treatments of the theme "small causes, 
great effects." A familiar example is speculation about whether World War I would 
have broken out if the obstetrician who delivered Wilhelm II had been more skillful, 
as a result of which the Kaiser would have been spared his withered arm, hence would 
have felt less need to overcompensate, etc. "For want of a nail the shoe was lost; for 
want of a shoe the horse was lost; for want of a horse the rider was lost; for want of a 
rider the battle was lost; for want of a victory the kingdom was lost." Machiavelli (The 
Prince) points out that all of Cesare Borgia's careful planning went for nothing because 
he could not have foreseen that he would be lying desperately ill at the very moment 
the Papacy was vacated by the death of his father (Alexander VI ). For fictional em
phasis on the critical role of minor, quasi-random fluctuations see L. Sterne, Tristram 
Shandy; L. Tolstoy, War and Peace; J. O'Hara, Appointment in Samarra; J. H . Wallis, 
Once off Guard. See also I. D. London, "Quantum Biology and Psychology," Journal 
of General Psychology, 46 ( 1952), 123-149; P. Jordan, Science and the Course of His
tory (New Haven, Conn.: Yale University Press, 1955), pp. 108-113; J. R. Platt, Tl1e 
Step to Man (New York : Wiley, 1966), pp . 174-177; M. H. Pirenne and F. H. C. 
Marriott, "The Quantum Theory of Light and the Psychophysiology of Vision," in S. 
Koch, ed., Psycl10logy, a Study of a Science, vol. l : Sensory, Perceptual, and Phvsio· 
logical For11111fations (New York : McGraw-Hill, 1959) , pp. 288-361; F. Ratliff. "Some 
lntcrrcla1·ions amo:ig Physics, Physiology, and Psychology in the Sh1dy of Vision ," 
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The correlational statistics relating trait, status, and history variables 
within a de.fined social group depend causally upon the "accidental uni
versals" (more precisely, the "accidental joint frequency distributions") 
that happen to prevail in that society, given its gene pool, geographic set
ting, economic system, class structure, political institutions, legal forms, 
and so on. In attempting to formulate quantitative counterfactuals on the 
basis of these statistics, we implicitly assume that imagined alterations in 
selected particulars would be nomologically possible without an entailed 
disturbance in the statistical structure (the numerical claims of the coun
terfactual being based upon that structure's parameters). As of this writing 
it remains unclear to me when, if ever, this assumption is warranted, al
though it does seem that some situations make it more plausible than 
others. The trouble is that, while I cannot produce any clear criteria, I 
have the impression that the "safest" cases are those in which well-con
firmed theoretical knowledge already exists. (In agricultural experiments 
we can be confident about the causal status of soil heterogeneity as a nui
sance variable; hence calculating what Fisher labels "adjusted yields" in 
an analysis of covariance leads fairly directly to a legitimate counterfactual 
concerning the output averages.) If I am essentially correct in this im
pression, the social scientist's position is discouraging because he wants 
typically to rely upon his quantitative counterfactuals as a basis for causal 
theorizing rather than the other way round. 

To concretize the discussion, consider again the example of treating a 
student's IQ as a nuisance variable in a research study which aims to ascer
tain the relationship between educational level attained and subsequent 
adult income. Since the textual interpretation of the counterfactual cor
responding either to an analysis of covariance or to the now largely aban
doned partial correlation presents an identical problem, I shall use partial 
correlation because the statistics of the situation is easier to discuss. The 
working formula for a partial correlation, being expressed in terms of al
gebraic operations (taking products and differences) upon the three zero
order correlations, obscures what really underlies the process of "partialing 

especially pp. 442-445, in S. Koch, ed., Psychology, a Study of a Science, vol. 4 : Bio
Iogical/y Oriented Fields (New York : McGraw-Hill, 1962). As an extreme, dramatic, 
but perfectly possible example of Jordan's Verstarkung or Langmuir's divergence, sup
pose Adolf Hitler to have been lost on a dark night while serving as message-runner in 
World War I. A quantum-indeterminate event in his retinal receptors is ,amplified 
neurally as a result of which he turns his head toward a faint light source just as an 
enemv sniper fires slightly off target. Six million Jews would have escaped liqnicbtion 
thereby! 
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out" a nuisance variable such as IQ. In deriving the partial correlation 
formula, what do we do? Let x = educational level attained, y = adult in
come, and z = IQ. In the algebra underlying the final partial correlation 
formula, which purports to tell us "what the correlation between income 
and schooling would be, except for the influence of IQ [as a nuisance 
variable]," designated by the partial correlation coefficient rxy·z. what we 
do algebraically in the derivation is to construct a set of residuals constitut
ing a difference variable u, obtained by regressing the first variable of in
terest x upon the nuisance variable z; we then consider the set of residuals 
constituting a constructed variable v obtained by regressing the other 
variable of interest, y, upon the nuisance variable z; and then we correlate 
these residuals. The resulting coefficient of correlation ruv is called the 
partial correlation between x and y with z held constant ( = rxy. z) . Since 
it turns out in the algebra that the magnitude of this new coefficient is 
computable directly from the zero-order correlations without actually 
going through the steps of computing all of these residuals U; and V; on the 
individual subjects, the cookbook user of partial correlation is not, so to 
speak, forced by the working formalism (unless he refreshes himself on 
the derivation) to look the counterfactual problem squarely in the face 
when asking himself how this final derived number is to be textually in
terpreted. 

Let us examine one of those residuals as it appertains to an individual 
subject of our research investigatio.p.. Plugging in the value of his IQ in the 
best fitting x-on-z regression equation (I assume linearity as a condition for 
the Pearson r to be an adequate descriptive statistic), we "estimate" how 
far he should go in school. Similarly, plugging his IQ into the regression 
equation of y-on-z, we estimate how much money he should be earning at 
age 35. We then find that he didn't go precisely as far in school as our re
gression equation would "predict," nor does he earn exactly as much 
money at age 35 as the other regression equation would "predict." That is, 
there is a discrepancy u; between what we would expect him to earn and 
what he actually earns, and a discrepancy v1 between how far we would 
expect him to go in school and how far he actually went in school. It is 
these two discrepancy values u;, V; which are correlated over the entire 
group of individuals . The question of interest is, how is each of these to be 
interpreted as applied to him? Can we say, for example, "If this subject 
had had a higher IQ by so-and-so many points, then he would have pro
cccdccl farther in school , by s11ch-ancl -such many grades"? Does the regres-
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sion line of schooling upon IQ legitimate such a counterfactual? I do not 
assert dogmatically that it does not; but it seems to me evident that there 
is considerable doubt about whether it does. Do we mean, for example, "If 
everything else that happened to him was exactly as it in fact was, but his 
IQ had been so-and-so many points higher, then he would have gone 
such-and-such many more grades in school"? Is that the intended trans
lation? If it is, is it a valid counterfactual legitimated by the regression 
equation? I for one do not know, and I doubt that anybody else knows 
either. It might very well be a counter-nomological, since it might require 
a violation of some Jaws of social psychology for his parents, teachers, and 
peers to treat him exactly as they in fact did, given that his IQ was signifi
cantly changed from what it in fact was. It does not, for example, require 
any far-out speculating to be fairly certain that a child with an IQ = 140 
living in a somewhat anti-intellectual proletarian family would be reacted 
to rather differently by his siblings, and by his high-school dropout father, 
than would a child, similar genetically in all other respects, but with an IQ 
of 95! It won't do to solve this by main force, simply saying, "Well, we are 
going to insist upon translating the counterfactual so as to ensure that 
everything else happens to him exactly as it did, given his actual IQ." An 
easy way to exclude this heavy-handed approach is to point out that there 
is a necessary quantitative interdependence between such factors as social 
reinforcement and the behavior of the individual under study. To say that 
we are going to assume that everything else is just as it was in this type of 
situation is rather like saying that we are going to assume that everything 
about a pigeon's reinforcement schedule in a Skinner box could be "just 
as it was," while concurrently assuming that the pigeon responded at twice 
as high a rate. Under such circumstances, either you have to decide that 
the pigeon will end up receiving a larger number of total reinforcements, 
or-if it is insisted that the total pellets delivered are to be held constant 
in the counterfactual-then there must be an alteration of the reinforce
ment schedule. You can't have it both ways. Furthermore, in the human 
case matters become very complicated because of the fact that humans 
can talk to themselves about the schedules they're being put on by their 
social environment. If we insist, say, that the proportion of times a school 
teacher says "right" versus "wrong" in the child's second-grade school ex
periences be held constant, then giving him another 30 points in IQ will 
require that the teacher say "wrong" on quite a few occasions ~hen the 
child "knows that he is in fact right." Obviously this will have a profound 
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effect on his attitudes regarding work, achievement, payoff, elders as repre
sentatives of the larger society, and so on. 

I do not of course mean to argue that there cannot be any counterfac
tuals involving "corrections for nuisance variables" that are (a) meaning
ful and (b) true. My point is that it is frequently-I incline to say typically 
-difficult to decide about their meaningfulness, and even more difficult 
to decide about their truth. One can rarely interpret counterfactually a 
residual about a regression line or plane with confidence that he knows 
what the counterfactual means and that it is a valid consequence of the 
relevant nomologicals. 

Part of the trouble here is as discussed above, that the statistical system 
under study is a resultant of the influence-interactive and frequently mu
tual, i.e., involving feedback-of a large number of variables, known and 
unknown, and we happen to have selected three of them for study, none 
of them having been experimentaJiy manipulated by us. From the stand
point of the statistician aiming at a safe (minimum) interpretation, a par
tial correlation coefficient between variables x and y with z held constant 
is nothing but the zero-order correlation obtained when we regress x itpon 
y within a narrow z-s]ice, provided that relationship is invariant over z
s]ices (rarely tested!). That is, we define a plane located in the three
variable box which is paraJlel to the xy-plane and located z units out on the 
z-axis. The locations of the person points in this box are the end result of 
a multitude of causal factors, var_ying all the way from a single mutated 
gene that renders particular individuals mentally deficient to the inter
pretative vagueness of certain legal language in the Civil Rights Act. There 
is nothing about the formalism for characterizing the distribution of per
son points confined to a given z-slice-a process which is of course unob
jectionable when given the statistician's minimum interpretation-that 
enables us to formulate a counterfactual without having to worry about 
what the whole box would look like if the world were different in certain 
important ways, biologicaJly and socialJy, from the way it in fact is. It is 
easy to see this by considering what a very strong counterfactual, textually 
interpreting a partial correlation, would read like. We often speak of the 
partial correlation as telling us what the "true correlation would be if the 
nuisance variable were held constant." Suppose we attempt the counter
factual "If there were no IQ differences in the population, then the cor
relation between years of schooling and subsequent income would be 
= fx n·" rn1is strong counterfactual is clearly impermissible on two counts. 

399 



Paul E. Meehl 

First, the antecedent is (effectively) counter-nomological in genetics, 
given the probabilistic mechanisms of gene assortment. (If this objection 
were to be rebutted by pointing out that the laws of genetics are them
selves-strictly speaking-"accidental universals," structure-dependent 
outcomes of our world's cosmic history, one rejoinder would be that for 
the social scientist, operating at his level of explanation, the laws of biology 
can be taken as nomologicals.) Second, even if we allow the antecedent, 
we surely cannot assume that the statistical structure would be as it is if hu
man beings all had the same g-factor. (For expository simplicity I have 
treated IQ as g-factor, which is of course a gross distortion. The IQ is a fal
lible measure of g-factor, and g-factor is itself the result of polygenic hered
itary components interacting with life-history parameters. Needless to say, 
this oversimplification only weakens my argument.) In fact such a suppo
sition would almost certainly be erroneous. The whole educational system 
would probably have evolved very differently. Teachers' attitudes and be
liefs about students would be radically different from what they are. Em
ployers' interpretations of the school record at job entry would be quite un
like what they are in our world. It would be pointless for me to compile a 
long list of "social-facts-that-would-be-otherwise" in documenting some
thing so obvious as the theses: If a major source of achievement-related in
dividual differences were removed, society would be considerably changed; 
and the statistical structure relating trait, history, and status variables 
would be so materiaIIy different that quantitative counterfactuais based 
upon the received structure's parameters are aII invalid. 

This paper was criticized by two sociologist reviewers on the plausible 
but specious grounds that the matched-case method has been replaced in 
sociological research by the use of multivariate designs. Aside from the fact 
that current social-science generalizations and theory rely in part upon 
earlier investigations employing matching, and the fact that matching has 
by no means been completely replaced by multivariate analysis in social
science research, I must emphasize that these critics do not see the main 
point I am making. The core difficulty is not eliminated when we substi
tute multivariate analysis for case-matching, as should be obvious to any
one who understands the mathematics underlying the derivation of multi
variate estimates. Thus, for example, in the analysis of covariance, the "in
fluence" of a nuisance variable is sought to be removed algebraically, by 
calculating an F-test on the means of the output variable of interest upon 
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residuals obtained when this output variable of interest has first been re
gressed upon the nuisance variable and the output means "adjusted" ac
cordingly. As in the older partial correlation formula, what we are actually 
doing in the analysis of covariance may be obscured (to the "cookbook 
user" of statistical formulas) by the fact that computational method by
passes the actual calculation of these individual case residuals about the 
nuisance variables' regression line. It cannot be overemphasized in the 
present context that analysis of covariance as a method of control by sta
tistics rather than by experimental manipulation suffers from precisely tl1e 
same inherent methodological vice in the social sciences as does the meth
od of matched groups. In the matched-group method, the investigator 
physically constitutes a nonrepresentative "artificial" subpopulation for 
study. In multivariate analysis, he concocts statistically, by the making of 
certain algebraic "corrections," a virtual or idealized sample, the members 
of which are fictional persons assigned fictional scores, to wit, the scores 
the investigator algebraically infers they would have had on the output 
variable of interest if the alleged causal influence of the nuisance variable 
were removed. The empirical meaning of this "virtual," fictional, ideal
ized, inferred-score population is totally dependent upon our giving a cor
rect interpretation to the presupposed causal counterfactual.19 One might 
even maintain-although I do not wish to press the point-that modern 
multivariate analysis is farther removed from physical reality than the old 
matched-group procedure, because the latter at least deals with an actual 
physical subpopulation, a set of real scores obtained by existent individ
uals, atypical though they may be; whereas the multivariate method, by 
its very nature, deals with a fictional or "virtual" score distribution whose 
elements were generated computationally by the investigator. 

As I said above, it is not clear what exactly is the relationship between 
the three aspects of the problem which I have christened "systematic un
matching," "unrepresentative subpopulations," and "causal-arrow am
biguity." But it seems to me that taken together, and combined with the 
problem (operating in the other direction ) discussed by Kahneman, they 
force us to the conclusion that a large portion of current research in the 
behavioral sciences, while meeting the conventionally accepted standards 

'"I I. A. Simon and N. Rcscher, "Cause and Counterfactual ," Philosophy of Science, 
11 ( 1966), 3 B - 340. Th is is a very illuminating article, the best I have seen on the 
s11bjcct, :1Jl(I i11 cl 11des :1 formal proof that no statistical manipnbtions performed on 
sl"al"ie d:1l:1 c-: 111 rcsoh"e I lie c:111s:d-:1rrow-:1111big11ity prohkm . 

·10 I 



Paul E. Meehl 

of adequate design, must be viewed as methodologically unsound; and, 
more specifically, I suggest that the ex post facto design is in most instan
ces so radically defective in its logical structure that it is in principle in
capable of answering the kinds of theoretical questions which typically 

give rise to its use. 
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Some Methodological Reflections on the 
Difficulties of Psychoanalytic Research 

Being here in the somewhat ill-defined role of a "methodologist" with 
psychoanalytic experience, I shall first make a few general comments re
flecting my own views on philosophy of science. Since it is impossible to 
develop or defend them in a brief presentation, let me simply say that 
these views accord generally with the consensus of those who claim exper
tise-if such exists, as I believe-in that field. That they are not widely 
accepted in psychology reflects a failure to keep up with developments, 
many psychologists espousing a philosophical position that is some thirty 
years out-of-date. 

Whatever the verisimilitude1 of Freud's theories, it will surely be a mat
ter of comment by future historians of science that a system of ideas which 
has exerted such a powerful and pervasive influence upon both profession
al practitioners and contemporary-culture should, two-thirds of a century 
after the promulgation of its fundamental concepts, still remain a matter 
of controversy. That fact in itself should lead us to suspect that there is 
something methodologically peculiar about the relation of psychoanalytic 
concepts to their evidential base. 

Let me begin by saying that I reject what has come to be called "opera-

AUTHOR'S NOTE: Revised and expanded version of a paper read at a joint session of the 
Division of Experimental Psychology and the Society for Projective Techniques, 
seventy-fourth annual convention of the American Psychological Association at New 
York City, September 6, 1966 (see American Psychologist, 21 (1966), 701). The 
present version is appearing as part of a symposium in Psychological Issues and is printed 
here by the kind permission of Dr. George S. Klein, editor. 

This work was largely done during my summer appointments as professor in the 
Minnesota Center for Philosophy of Science, under support from the Carnegie Cor
poration of New York. I should also like to express my indebtedness to colleagues Her
bert Feig!, Carl P. Malmquist, and Grover Maxwell for the stimulation, criticism, and 
clarification provided , as always, at Center discussions. 

'K. R. Popper, Tlie Logic of Scientific Discovery (New York: Basic Books, 1959); 
Con;cctnrcs and Refutations (New York: Basic Books, 1962) . 
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