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W E regard economic phenomena as result
ing from an interaction of human actions 

within a field of nonhuman environmental con
ditions and restraints. Of the various phases 
of economic phenomena that may interest social 
scientists there is one which is of particular im
portance to policy-makers whether they are 
in business or in government. One of their 
special needs is for knowledge concerning the 
consequences or impacts of the various actions 
which they are able to take and which they 
consider taking. This paper deals with methods 
that more adequately attempt to meet this need. 

We assume that the policy-makers know 
what they are seeking to achieve. We also 
assume that they have a number of actions at 
their disposal and that they wish to know which 
of these will achieve the desired objectives in as 
satisfactory a manner as possible. We take it 
for granted that it will usually be necessary to 
observe discrepancies between the desired situ
ation and the actual situation in order to guide 
whatever actions are taken, but we will not con
cern ourselves here with problems of this sort. 
Rather we will limit our attention to certain 
aspects of the problems involved in discovering 
and specifying the consequences of actions. 

Causal relations defined 

This paper deals primarily with the inference 
of causal relations suitable for specifying the 
consequences expected from actions. However, 

1 The author has received considerable assistance from 
discussions with R. Cameron, W. Fellner, G. Haberler, E. 
Kuh, W. Leontief, P. Samuelson, H. Simon, and R. Solow. 
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let us first discuss the meaning that we attach 
to the term causal relation and why it is im
portant to look for causal relations. 

By causal relations we mean asymmetrical or 
unidirectional relations such as, "If A, then B." 
For example we regard the statement, "If it 
rains, there will be puddles," as a causal rela
tion. We do not take this statement to say any
thing at all about whether or not rain will be 
observed if puddles are observed. Nor do we 
necessarily take such a statement to say any
thing about whether or not rain will be observed 
if puddles are not observed. Since, by defini
tion, causal relations are taken to be unidirec
tional, it is clear that they are more restricted in 
nature than relations which are understood to 
be of a symmetrical or nondirectional nature. 
To express one nondirectional relation in terms 
of causal relations requires at least two causal 
relations. For example, suppose we wish to ex
press a nondirectional relation, 6. X = b 6. Y, 
in terms of causal relations. To do this we 
would have to say, "If Y changes by 6. Y, then 
X will change by b 6. Y," and "If X changes 

by 6. X, then Y will change by ~ 6. X." Since 

either of these two causal relations might be 
regarded as true without regarding the other 
as true, it is apparent that a single causal rela
tion between variables is a more restricted type 
of statement, in the sense that less is claimed 
than is claimed by a nondirectional relation be
tween the same variables. 

There is one other, not entirely independent, 
difference between causal and nondirectional re
lations which we would like to include as part 
of our description of causal relations. Non
directional relations are usually thought of as 
being either essentially complete and exact, or 
of holding with well defined limits of either an 
absolute or statistical sort. Causal relations 
may sometimes be set up as unidirectional rela
tions which are complete and exact within well 
defined limits, but they need not be set up this 
way. Thus, when we say that A is a cause of B, 
we often mean that if A varies, then B will be 
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different in a specified way from what it would 
have been if A had not varied. We do not, how
ever, exclude the possibility that B would have 
changed by an unknown amount even in the 
absence of any variation of A. One example of 
such a causal statement would be, "If this light 
is turned on, the light intensity at a particular 
place in this room will be (within certain nar
row limits) a specified amount more than it 
otherwise would have been." Or again, "If this 
man's income is increased, his consumption will 
be larger than it otherwise would have been." 

Why look for causal relations? 

We are interested in predicting the conse
quences of human actions, and to do so we must 
find relationships between economic phenomena 
and actions or between some economic variables 
and other economic variables that we know 
how to control and in terms of which actions 
might be specified. We seek to establish such 
relations on the basis of previous experience 
and then, taking account of all factors found 
to be of importance, we use these relations for 
predicting the future relation between conse
quences and actions. But why emphasize the 
importance of looking for unidirectional, or 
causal, relations rather than simply nondirec
tional relations? 

There are three essential reasons why, in 
seeking to discover the impact of actions, we 
should look for causal relations. First, as em
phasized in a preceding paper,2 the policy im
plications of any relation depend critically upon 
whether it holds in one or more directions. 
Thus given a relation between consumption and 
income it is important to know whether it 
should be expected to hold when actions con
trolling income are used, when actions control
ling consumption are used, or in both of these 
cases. Secondly, it seems clear that methods 
which are not designed to recognize the direc
tional nature of relations will often lead to ac
ceptance of a relation as nondirectional when, 
on the basis of available data, only a more re
stricted causal relation is justified. And finally, 
it also seems clear that if we do not use tech
niques adapted to finding causal, as contrasted 
with nondirectional, relations, we may fail to 

• Guy H. Orcutt, "Toward Partial Redirection of Econo
metrics," this REVIEW, XXXIV (August 1952). 

find relations which actually exist and which 
could be found on the basis of available data. 

Idealized experiments by a single experimenter 

It has sometimes been said that all we ever 
observe between real variables are associations. 
If this is true, what kind of experience ever 
suggests the use of unidirectional relations in 
reference to real phenomena? To see one way 
in which we are led to set up unidirectional 
rather than nondirectional relationships on the 
basis of sets of observed associations, consider 
the following. 

We abstract from some of the difficult prob
lems of induction, and so focus attention on 
what is crucial for our present purposes, by 
considering the case of an experimenter dealing 
with variables that he alone acts upon. This 
being the case and given sufficient time and 
energy, he might try every action and every 
combination of actions that he knows. Let us 
suppose he treats each action and each combina
tion of actions as separate actions, and that he 
gives a number to each one. Each time that he 
tries some particular action he would observe 
all the objective variables that interested him, 
and then enter the observed results of the action 
in a large table opposite the number of the ac
tion. A section of his table might resemble 
Table r. We have_ merely put crosses under 

TABLE I 

Action Objective Variables 

Z1 z. Zo z. z. 
I X X X 

2 X X 

3 X X 

4 X X X 

5 X X 

each variable for which he observes a response 
corresponding to each action. Actually, of 
course, we would expect our experimenter not 
only to observe what variables responded, but 
also the way in which they responded at each 
intensity of the action. This added detail would 
evidently introduce the possibility of much 
more complicated causal structures, but for the 
purpose of illustrating our point the crosses will 
be sufficient. 
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Our experimenter now has relations between 
each of his actions and some objective variables. 
For his own convenience he might well wish to 
systematize or fit into some theoretical struc
ture his cook-book type of knowledge. Con
siderations of the type that would arise in doing 
this might indeed lead him to construct causal 
relations or unidirectional relations. However, 
let us leave this possible approach to causal 
relations and consider the problem of transfer
ability of knowledge. 

We may suppose that there are other indi
viduals who could carry out some or all of the 
actions of the experimenter. However, while 
they have learned to associate their actions with 
certain subjective and objective consequences, 
they have not learned the relation between their 
actions and many objective variables of inter
est. Now it would be nice, of course, if our 
experimenter could specify an action independ
ent of its objective results. Then having speci
fied actions I, 2, etc., he could say action I 

affects, in such and such a way, objective vari
able zt, z2, and Z4. Action 2 affects, in such and 
such a way, objective variables Z2 and zs. And 
so on down the list. However, the shortcomings 
of this kind of procedure are obvious. The ex
perimenter may possibly be able to recognize 
his own actions independently of objective 
variables that are observable by others, but no 
one else can. The experimenter could tell other 
individuals that there is an action which affects 
Zt, z2, and Z4. There is also another action which 
affects Z2 and zs. And so on. This, however, 
would be of rather limited usefulness. To con
vey more useful information one must specify 
actions in terms of only part of the objective 
variables which they act upon. If this can be 
done, then it would be possible to say to some
one that if you know an action that will control 
some particular variables, use it and you will 
discover that it will also control such and such 
other variables. For example, look at Table 1 

and consider just the first four actions. Within 
this field of possibilities one would be right in 
saying, use an action which controls Z1 and you 
will also have an action which controls Z2. But 
notice that the converse statement is not cor
rect. As a matter of fact, it appears that there 
are many actions which control Z2 but which do 
not in turn control zt. Looked at from this 

point of view, we see that the statement that 
Z1 is in a causal chain leading up to z2, or that 
Z1 is a cause of z2, is just a convenient way of 
saying that if you pick an action which controls 
zt, you will also have an action which controls 
Z2. But, as is apparent from the above, the con
verse may or may not be true. All we ever ob
serve are associations. But the associations in
clude associations between actions and objective 
variables. The need for causal relations arises 
here because we can only specify an action to 
someone else in terms of part of what the action 
does to objective variables which they can ob
serve. To be satisfactory, causal relations must 
in effect give correct instructions as to what will 
happen when various objective variables or sets 
of objective variables are controlled. The asym
metry of such instructions arises because, as 
in the above example, to say "Pick an action 
which controls Zt" does not limit the choice to 
the same set of actions as does the instruction 
"Pick an action which controls Z2." 

It may however happen that someone suc
ceeds in controlling Z1 but is disappointed in 
his expectation that he will thereby also control 
Z2. What the accepted associations showed was 
that, as far as the body of experience taken into 
consideration is concerned, all methods of vary
ing Z1 are associated with varying z2, but that 
some method of varying Z2 exists which does 
not result in variation in zt. They could not, of 
course, show that we were correct in acting as 
though they were a complete set of associations. 
The discovery that Z1 could be controlled with
out z2, as under action 5 of Table I, would lead 
to an enlargement of our field of accepted as
sociations and would call for a revision of our 
causal relations. It might also spur a search 
for one or more additional objective variables 
associated with the techniques that work, but 
not with those that do not work, in controlling 
Z2. In this particular case we would be correct 
if we said, "Pick an action which controls Z1 

and Z4 and you will have an action which con
trols Z2." Our hope is that, eventually, as our 
knowledge of associations increases, we will be 
able to construct a causal system which will 
yield correct predictions no matter who makes 
use of it, or what techniques are used to control 
the variable or combination of variables in terms 
of which actions are specified. 
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N onidealized experimentation 

In real situations the experimenter can recog
nize and distinguish his own actions with suffi
cient accuracy, and he can still carry them out 
in isolation or combination. He can also observe 
the behavior of objective variables to see what 
happens. The big difference is the presence of 
many other sources of disturbance besides him
self. Now the experimenter must develop strat
egies aimed at sorting out the effect of his own 
action from that of other disturbances. He 
designs experiments which are carried out in 
such a way that some variables are held con
stant. He carries out his experiments in differ
ent places at different times of the day, etc. If 
there are variables he would like to hold con
stant but cannot, he may carry out his experi
ment at different observed values of these vari
ables, and thus still separate out the effect of 
his action. In cases in which he can neither 
control the other disturbances nor observe them 
he can then repeat his action many times and 
in an irregular time sequence so as still to fre
quently succeed in isolating the impact of his 
own action from that of the noncontrolled and 
nonobserved disturbances. The experimenter 
never does succeed in varying one variable 
while observing another and at the same time 
holding everything else constant. Nevertheless, 
he has been very successful at discovering use
ful causal relations. 

Personal observation 

But what about the economist? We are sel
dom able to avail ourselves of experimental pro
cedures. Or perhaps I should say that we 
seldom do avail ourselves of experimental pro
cedures, since clearly much more is possible in 
this direction than has been done. To the 
extent that we use engineering data as Leontief 
and his associates are doing, we are availing 
ourselves of experimental results, and the asso
ciations so obtained may assist greatly in the 
construction of useful causal structures. How
ever, what about the use of nonexperimental 
data, upon which we must put our main reli
ance? 

In the first place, each of us does have a lot 
of experience which is identical in nature with 

that gained by experiment. Thus, we all are 
continually taking actions, and we all do a 
certain amount of observing. The only differ
ences are that we do not usually select a se
quence of actions and the time and place of 
performing them with a view to studying and 
isolating their impact, and usually we do not 
take great pains in observing their impact. 
Nevertheless, it is clear that for the careful 
observer this source of experience may be and 
has been useful in constructing causal relations 
in precisely the same way as experimental evi
dence is useful. In fact, it would be reasonable 
to classify it under experimental data. 

Observational data- Actions indirectly 
observed 

Up to this point it has been reasonably clear 
sailing, because the observer, being the key 
actor, has been well situated from the stand
point of associating actions with impacts on 
objective variables. Difficulties begin to mount 
as soon as the observer tries to learn from the 
actions of others. This is, of course, usually 
our position when we are attempting to con
struct causal relations on the basis of published 
data. We still can search for and sometimes 
discover associations or relations between ob
jective variables, but how do we tie these asso
ciations to actions? To do this we must build 
on the base provided by what we have learned 
from our observations of the impact of our 
own actions. We have learned to associate cer
tain aspects of objective experience with each 
action. We now use these elements of objective 
experience as pointers to the actions we associ
ated with them. If others in following our in
structions do something which produces the 
objective manifestations we associate with an 
action, we go ahead on the assumption that 
their action is identical or nearly identical with 
that action which we associate with these ob
jective manifestations. Sometimes later events 
prove that we were wrong, and then a further 
modification of ideas about the specification of 
actions in terms of objective variables must 
take place. This process continues until for 
most practical purposes we correctly learn · to 
recognize actions, not only in terms of the way 
they "feel" to us when carrying them out, but 
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also in terms of objective manifestations that 
can be observed when either we or other indi
viduals carry them out. From a practical point 
of view the recognition is correct as long as 
actions considered the same actually do have 
sufficiently similar impacts on all variables of 
interest. 

In so far as we do in fact succeed in specify
ing and recognizing actions on the basis of ob
jective phenomena, the way is open for the 
extension of our causal relations by inferences 
based upon purely observational data. We 
again are in a position of being able to recognize 
when an action has been taken. We again may 
find associations or relations between objective 
variables that we also associate with particular 
actions. 

But before we proceed too rapidly it is per
haps worth while considering under what cir
cumstances we feel fairly safe in saying that 
we can in fact recognize an action by its objec
tive manifestations. Can we, for instance, look 
at aggregate time-series data and recognize ac
tions? The number of actions which simul
taneously determine highly aggregative vari
ables are so numerous that we are almost in the 
position of observers in fields in which actions 
are not taken and we can only observe. In such 
fields causal relations may sometimes be appro
priate but not in relation to the specification of 
actions. Economic phenomena, however, are 
clearly modified by human actions, and causal 
relations may be appropriate for the reasons 
developed up to this point. However, to dis
cover them we must get down to a degree of 
"dis-aggregation" where we have a reasonable 
chance of finding associations between objective 
variables which can also be related to actions. 
To treat our data as great aggregates is to lose 
nearly all connection between variables and 
actions except in the case of a few "experi
ments" on a grand scale by governments or 
other large units. These "experiments" may 
indeed have an impact sufficiently large to per
mit partial separation of their impacts from the 
impacts of other noncontrolled events. How
ever, these "experiments" on a grand scale, 
while of great importance, usually are not re
peated often enough to make possible much in 
the way of inference unless a great deal has 

already been learned on the basis of other kinds 
of experience. Nor is it only that "experiments" 
by governments or other large units are usually 
either too small and diffused or too few. They 
may in fact be systematically carried out in 
such a manner that they never give us the ex
periments we need most. For example, if ex
change rates were systematically adjusted so 
as always to achieve a balance, then changes 
in exchange rates would always coincide with 
and counter some other disturbance. This be
ing the case, it would be very difficult to separate 
out the effect of changing the exchange rate 
unless we knew how to allow for the effect of 
the disturbing factors. 

Our position then is that, while making all 
possible use of aggregate time series, we must 
nevertheless place our main hopes for the de
termination of causal relations upon less aggre
gative data. This would seem to leave only 
cross-section data and less aggregative time
series data. The crucial importance of both of 
these types of data is being increasingly recog
nized and every effort should be made to exploit 
them. Nevertheless, from the viewpoint of put
ting variables into correct positions in causal 
relations, I feel that either less aggregative 
time series or a combination of these two types 
of data will prove to be most useful. This I 
think is true because we are probably in a much 
better position to recognize an action on the 
basis of the behavior of variables over time than 
on the basis of purely cross-section evidence. 
Our own actions usually extend over time, and 
the impacts are also spread out over time. Fur
thermore, it seems likely that the impact of an 
action will appear not so much in the form of 
a configuration at a point in time of particular 
values of variables but rather in the form of 
changes in the value of variables over time. 

Observational data-Actions not observed 

We have emphasized that, in determining 
causal relations aimed at relating actions to 
their consequences, it is important that the in
vestigator be able either directly or indirectly to 
observe the action that is connected with the 
association of objective variables under study. 
But, while stressing the importance of this, it 
is also worth noting that some limited infer-
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ences about causal structure can be made upon 
the basis of data even where it is not possible 
directly or indirectly to observe actions inde
pendently of some or all of the variables being 
related. 

One commonly used way in which we infer 
something about causal relations in cases in 
which actions are not observed involves taking 
cognizance of time relations. If we observe an 
association between two variables then we may 
be willing to regard the variable which lags in 
time as in a causal chain leading from the vari
able which precedes in time, but not vice versa. 
In doing this we are making use of one of the 
most general inferences that has been made 
from all the experimentation that has been 
done: namely, that actions taken in the present 
do not appear to modify the past. Since in all 
cases in which we do control variables we have 
apparently never been able to alter what has 
already happened, it seems reasonable to con
struct our causal relations on the assumption 
that this will also be true of actions taken in 
the future. 

Next, consider the case of three economic 
time series, x, y, and z. Suppose, on the basis of 
the available historical evidence, it is decided 
that x, y, and z are linearly related. This taken 
by itself would be compatible with many causal 
schemes including the following ones. 

~ 

~ X~ y ~ ~ X~ y ~ 

/I ~ 
z z 

/I /I 
CASE I CASE 2 

~X y~ ~ X ~y ~ 

~ k." /I 
z z 

/I /I 
CASE 3 CASE 4 

~X y~ ~ X-~ y ~ 
~ /I ~ /I 

z z 
/I /I 
CASE 5 CASE 6 

In Case r the notation is interpreted as follows. 
There are actions which affect x, actions which 
affect z, and actions which affect y. The actions 
which affect x also affect y but not z. The 
actions which affect z also affect y but not x. 
The remaining actions which affect y do not 

affect x or z. However, notice how the accept
able causal structures are greatly reduced, if, 
on the basis of the historical evidence, it is 
decided that not only are x, y, and z linearly 
related, but that the behavior of x has been 
independent of the behavior of z. Now, out of 
those causal structures shown only the first 
one is still compatible with the evidence. All 
the others imply either that an action which 
affected z would also affect x, or that an action 
which affected x would also affect z. However, 
we are not so far advanced nor on such secure 
ground as if we could actually identify the ac
tions in question. We may not know any actions 
for controlling any of these variables. Or if we 
do they may not be at all analogous in their im
pacts to those actions or circumstances which 
were of importance in generating the data. 
Nevertheless, it is clear that in cases in which 
the choice can be narrowed down on the basis 
of evidence of the type discussed earlier, the 
possibility does exist of using this type of evi
dence in making inferences about causal rela
tions aimed at relating actions to their conse
quences. 

Another type of three-or-more-observed
variable case in which something might also be 
done is one in which we accept two or more 
variables as being in the same causal chains 
leading up to another variable but do not know 
in which order to place them. Thus, consider 
the following: 

I. ~X ~y ~z 

/I /I 

2. ~y ~x ~z 

/I /I 

The symbolism in the first case is to be read as 
follows. There exist separate actions which 
affect x, y, and z respectively. Those actions 
which affect x also affect y, but not all actions 
affecting y affect x. Furthermore, those actions 
which affect y affect z, but not all actions affect
ing z affect y. Now, supposing that historical 
data are available which give a high multiple 
correlation of z on x and y; a high partial cor
relation of z on y with x as the third variable; 
and essentially a zero partial correlation of z 
on x with y as the third variable. In this case 
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the evidence would be quite consistent with the 
first causal structure but inconsistent with the 
second. 

In the preceding cases we were able to say 
something about whether x is in a causal chain 
leading up to y or vice versa, but in order to do 
so we required that a third variable z also be 
observed. What about the possibilities if only 
two variables, x and y, are observed and we 
again are unable to observe independently the 
actions which are linked to the variations of x 
and y? The possibilities of making inferences 
about causal structure in this case are more 
limited than in the preceding case, but even here 
something is possible if the variations of x and 
y are of the right sort. Thus, for example, sup
pose that the scatter diagram of the available 
pairs of x's and y's looks like in the scatter 
diagram of Chart I. 

y 

CHART I 

.. ... . . . · . . . ·.. . .. :. : ... . 
:·.··· . : · .... ·,.· ·.:: · ... ·.· ... . ·.: .. · ... . 
• • • 0 ••••• 

. . :·.:·.!··: :·· . . . . ... . . . : : : : :·: ·. ~ ·. . . . . . . .. · .. ~ ·. ·.. .. .... · . . . . . . ·. . . ... . . . . . .. . 
·. ·~ :· ·. ·. . . . . ... .... 
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This evidence would be consistent with the 
causal structure ~x ~y, where actions which 

/I 

affect x also affect y but other actions exist 
which affect y but not x. However, the scatter 
diagram would not be compatible with many 
other types of causal structure. For example, 
consider it in relation to the following causal 
structures. 

r. ~x~y~ 

2. ~x~y~ 

3· ~X,_,_( y~· 

However, while inferences of the above type 
may on occasion be possible, it is perhaps worth 
noting that, insofar as certain common assump
tions about normality are true, bivariate dis
tributions of the type shown in Chart I would 
never arise. Thus, suppose that, 

y =a+ bx + E 

where x and E are distributed independently 
and E is not observed. Then, if x and E are both 
normally distributed random variables, it is 
evident that the joint distribution of x and y 
will be a bivariate normal one. In this case, 
even though the correct causal structure really 
is 

the bivariate distribution will be equally com
patible with 

~x~y~ 

In this particular case, as long as actions con
trolling either x or y are not taken, it perhaps 
does not matter which is the correct causal 
structure. But if we wish to predict what will 
happen to y if actions controlling x are taken, 
then we do need to know the correct causal 
structure . 

One type of data which might yield evidence 
of the sort indicated in Chart r would be time 
series exhibiting well defined, well spaced, and 
irregularly occurring pips. Common pips on 
the two series would support the belief in some 
connection between them. Extra pips on one 
but not the other would be compatible with 
causality running from the variable without 
extra pips to the variable with extra pips but 
not vice versa. Extra pips on both series would 
be compatible with a common cause but no 
direct causal link, and so on. 

Koopmans' views on causal structure 

In the symposium in the previous issue of this 
REVIEW it became evident that Koopmans and 
I shared a somewhat similar view of the meaning 
of causal relations.3 Nevertheless, Koopmans' 

8 Orcutt, "Toward Partial Redirection of Econometrics," 
and "Comment" by Koopmans, op. cit. See also Koopmans, 
"When Is a System Complete for Statistical Purposes?" in 
Statistical Inference in Dynamic Economic Models, op. cit. 
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position with regard to the possibility of infer
ring causal structures seemed to be much more 
pessimistic than my own. If I am correctly 
interpreting Koopmans, it will become apparent 
that his pessimism stems from limiting his at
tention to by far the most unfavorable case 
that we have discussed. The model Koopmans 
works with is as follows. Assume a complete 
system of all structural equations between all 
variables, economic or noneconomic, that enter 
directly or indirectly into the explanation of 
economic variables. Suppose that there are N 
of these variables and that they all enter with
out time lags. Further assume that the equa
tions and the variables can be separated into 
two sets with numbering n =I, ... , G and 
n = G +I, . . . , N for the first and second 
sets respectively, such that the first set of en
dogenous variables does not occur in the second 
set of equations. Finally, assume that the 
random terms, of which there is one in each 
equation, are such that those entering the first 
set of equations are distributed independently 
of those entering the second set. Thus, we are 
to assume a system such as the following: 

Set I 

Set II 

Endogenous 
variables 

f1(x,, ... , xa; 

Exogenous 
variables 

XG+l> , , • , XN) 

Random 
terms 

fa(X,, ... , X a i XG+l> ••• , XN) Ua 

Ua+l 

in which the u1 through ua are assumed to be 
distributed independently of the ua + 1 through 
uN. The feature which characterizes the exog
enous variables is that while their variations 
may affect the endogenous variables, variations 
of the endogenous variables for other reasons 
do not react back on the exogenous variables. 
When I first looked at Koopmans' model I could 
not help wondering why, if Koopmans wanted 
to assume a complete system of structural equa
tions, he persisted in retaining the nonexplained 
random terms. But after considerable reflection 
it became clear that his specification of the inde
pendence of the two sets of random terms, far 

from being a superficial element, really lay at 
the heart of his development, was analogous to 
my own independent development, and fur
nished the only basis of testing any choice of 
exogenous variables within the framework of 
his model. Without the u's it is clear that ex
perience could not in general offer any test of 
which variables are to be found in set II and 
not in set I. For, given a set of N exact equa
tions with N variables, it is usually possible to 
solve for any subset of the variables in terms 
of the remaining ones and thus obtain a subset 
of equations from which certain variables have 
been eliminated. Since all linear transformation 
of the original set of equations would fit per
fectly, there would never be any basis of choice 
as to which variables would end up in set II. 
We may simplify our discussion of Koopmans' 
model by looking at it as specifying relations 
between only four vector variables. Thus, let: 

X represent x,, •.. , xa 
Z represent xa.,, . . . , XN 

U represent u,, • • • , Ua 

and W represent Ua+1, ••• , UN. 

We can drop consideration of Was soon as we 
can recognize that since Z is entirely specified 
by specifying W and since W is assumed to be 
distributed independently of U, that it follows 
that Z is also assumed to be distributed inde
pendently of U. Thus, we arrive at the follow
ing system 

with variations in Z related to variations' in X, 
variations in U related to variations in X, but 
no relations between the variations of Z and U. 
Now, given that Z and U vary in complete inde
pendence, and assuming that the associated 
variation of Z and X is due to one action or class 
of actions while the associated variation of U 
and X is due to another action or class of 
actions, we would be able to make the following 
statements. On the assumption that our set of 
associations is sufficiently complete, if you pick 
an action which controls Z you will have one 
which controls X. It is also true that if you pick 
an action which controls U you will have one 
which controls X. However, to say "pick an 
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action which controls X" does not specify the 
action closely enough to say whether you will 
have one which also controls Z or U. Koopmans 
is thus seen to be dealing in terms of what, as 
far as causal structure is concerned, is our ·Case 
in which only two variables are observed and in 
which actions that may be related to .their move
ments are not independently observed. As we 

and others have pointed out, inference of causal 
relations from the data in this case is impossible 
under certain common assumptions of normal
ity and is more or less tenuous and of limited 
scope in any case. Under these,highly restrictive 
conditions pessimism is certainly justified, but 
there is no reason why we should limit ourselves 
to these restrictive conditions. 


	Article Contents
	p. 305
	p. 306
	p. 307
	p. 308
	p. 309
	p. 310
	p. 311
	p. 312
	p. 313

	Issue Table of Contents
	The Review of Economics and Statistics, Vol. 34, No. 4 (Nov., 1952), pp. 291-396
	Front Matter
	National Economic Accounting: Reorientation Needed [pp. 291-304]
	Actions, Consequences, and Causal Relations [pp. 305-313]
	Employment, Prices, and Monopolistic Competition [pp. 314-325]
	Elasticity of Demand for the Exports of a Single Country [pp. 326-342]
	"The Measurement of Industrial Concentration": A Reply [pp. 343-355]
	"The Measurement of Industrial Concentration": Rejoinder [pp. 356-364]
	"The Measurement of Industrial Concentration": Further Rejoinder [pp. 364-367]
	The Prediction of Technical Change [pp. 368-385]
	The Gerschenkron Hypothesis of Index Number Bias [pp. 386-387]
	Book Reviews
	Review: untitled [pp. 388-389]
	Review: untitled [pp. 389-391]
	Review: untitled [pp. 391-394]
	Review: untitled [pp. 394-395]

	Publications Received [p. 396]
	Back Matter





