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In the second place, the concrete situatlions we are
endeavoring to underatand are such that later situatlens do in
fact contaln what earlisr situationg do mt. But the conclusion
of a deduction can contain nothing that 1s not found in the
premises. Therefore determinism cannot posainly be the explama®tlcn
of the concrete sltuntlons we are endeavorine to understand,

In the third place, defer=inlsm not =merely doas not
gxplain conerete sifuations but, in effect, denles thelr existence.
The situatlions envisgged by a determinist are a serles of terms
related by combinationa of abstract laws. Irom the determinist
viewpo int the laws-sorresbing laws are all that is nseded to
10 from one situation to the next, But 1f that is so, then the
sltuavions are no more than is defined hy the laws. It follows
that they are of the same nature as conjusete terms; they nre
correlatives delinel by correlatlors, members of a series defined
by the law of the series; evidently such terms ae absiract,
and so the determinlst's situations cannot he conerete sltuat ions
and must be abstract, tyrlesl, schematic situations.

Now let us end this inkerlude on dadnctivism, mechanlan,
and determinism. The abstractive character of ohzervation aid
experiment results ln abstract correlatiors. To rveach the conezets
one nust add the quumilficatlion of casterls raribug, Fven when
one envisages the total sltuation, stlll swre-kug thot quallflication
remalng, for within tohal situatlons thers ame coxncldences and
go Gouble occurrences,” The problem of understanding concrete
gituations 1Is the prohblem of mastering colrcldence and double
occiarrence. It 1s what 1s to pe undersbood, and deductivism
net werely does not underatand 1t but cammot hope to understand 1it,
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But how can colncidence he mastered by understanding?
The reader will recall the section of the previous chapter on
an alternative heuristlc method, Just as there are data that
fit into explenantory systenms, so also there are data that do
not. The latter are understeod b procesding from the rremilse
that defines them, namely, from thelr non-.systematic chesracter.
But mere colincldence i¢ non-systematic, and thereffire it ls
subject to the alternative henriastlc Hwocedzﬂn of deternining
probabllity exrectatlions.
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The ¢oal of the sec¢ nd phase 1s the understanding and
formulation of specilfle chanmes. Such formulatlion gppears under
g varlety of names; 1t 13 correlation, concomitart variation,
funetlonal relation, law, theory, svstem. From the nature of
the case itm 1s reneral, universal, ahstrazct, for just as the
ldenticel conjunction is connected with the und.rstanding of
data a&s instances, so the goal of the second phase 1a connected
with the understandines of ‘he date as similar, as of a kind.
Hence 1t %3 not immediately coneernsd wlth understandlng concrete
situations. That will comse in due course. But first one nust
grasp the naturse of typleal changes, of pure cases, of the
apecific change as speciflic, Hanmxa CObservaticn, then, 18
gsglective rather than erheustive. As fer as pcssible, observation
is to be complemented by esperiment. 4An escaps 1s made from
the apparent indetermlnecy and ohvinus complexity of the concrete.
The ord.r of the day 1s analysis, the se:eration of factors and
components, thelr lsoclatlon from chence influences, thelr subjection
to Inter-action with equally isoclated factora, It ls In thls
fashion that with gradually inereasing acconracy and prec isdon
we can come to know the functional relations that despite thelir
abstract character and the ir often abstruse symbolic axpression,
nocne the lugs provide the determinants of the actuel chanres
occurring in concrete situast.ons.
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Now as this work advances, 1t Invites u revision of |
the initial chassificatlions, They were hased on sensible simllarity. @
To a considerable extent they coincided with the c¢lassiflications i
of ordinary speech, But the lneressing accuracy and precision
no less than the new dlscoveries of the second phase revesl
that preliminary languzmpge to be partly inexact and partly irrele-
vant. Technlcal terminelogy is introduced and becomes entrenched,
for though it ltselfl 13 subject to revision, still the revision
will not be & reversion to the initial classirications.

— Ta-ne-is {gmcua$wu r—ehds—phenomenon-an inyvarlant
orm of emplrical method. Let ys ask what terminolosy will
lways provq/beth axact and. rolevant. The answey 4% that
¥actitude~and relevance- ﬁﬁ gunranteed only 1if s terminology
upon the laws that rosult fzom the-Ghserveti-ns and
érinents. In othaer words tha invariant form of the revised
asslfication 18 the rule that the »s new terms are to ‘be
erived from the estqb1i°hed laws.

—

- Whet rreclsely doesthis mean? Any- Iéw ls a peXatlon.
relation is-between terms. Let terms be defined by thelr
lations and they will bs defined by the lawg. For instance,
there 1s some verbal or symbolic formula relating P, Q, R,
en ang X will be named a P if 1t stands to Q and R as dos s Bb
y Y will be named a Q LI it stands to P and R as doss Q,
d any.Z will be named an R _if 1t stands to P and R aS»doaa .
lig fashion  the claaalﬂication of Adata by thelpr-genslible
illarity is aREix rglerated to the world of ordinary speech
the scientlst seCures for himselfl a claselficetlion that -
eahnot help being both relevant and exact Ee-the~ ebiaetq
wikh resyect to the oblects xa subjeet to his laws.. HMoreover,
while g dliscovery of new laws W1kI necessitate a-néw classiféeatlon,
stAll the new classification ¥ill bhe based on the new laws as
its nredeeessor was based-on the meX old-laws,
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It 1s of great importance to grasp the principle
underlyling the transition to technical language. As Iis known,
there are derivative technical terms that can be defined by
employing more basic terms. But what 13 the nature cf the
basic terms? Unless they rest on sclid prounds, not only the
derived terms but all formulutions are a rickety structure.

To meet this Issue let us say that baslc terms are
con jugate when 1) they are fixed by trelr mntual relatlons and
2) these relations are establlshed throuch the techniques of
the seconthhase that 1s, through ohservatlion, expsriment
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when possible, and verlfication., Thus it is that in mechanioa
ong begins from ordinary notions, such as "1liezht" and "heavy,"
advances to the notion of "wdight," to arrive at a cosfficlent
of inertia named "mass"; once 1t is resched "welrht" bpcnmes
a derived term defined by the product of "mass" end the "acceler-
atlon of gravity” while "1ieht" and "heavy" denote relative
weighta. But the point to be zrasped 1s that a similar
Cransposition takes place all along the line. There may or
may not emerpe new names, bub there do smerge new concepts.,
Phe"distance and "time" of ordinary speaech are one thing;
the "dlstance" and "time" of Newhtonian mechanics are snother;
and the "distance" and "time" of relativity mechanics are a
third, Baslc mam terms are conjunnte; they form a system
in which the determinine factor 1s the pattern of relations
between the terms; and this pa‘'tern 1s modelled on the
correlations and laws that are reached by ohservation, experl-
ment and werlfication,

Three obssrvations are in order. First, a terminology
based upon con jugate terms cannot but be exact and relevant;
for it rests on the exactitude of the established laws and its
reange of application 1s ldentical with the ranze of the laws,
Secondly, Just as the lsws themselves are subiect to revision
in the light of further evidence, so also the basic terminology
1s subject to revision. Thirdly, and this 1s our point, no
matter how nunerons and radieal are ther evisions, still there
willl e no reversion to the initial type of classification
based upon mere sensible simplarity. On the contrery, the
reformulatlon of the laws results in a revision of the terminology
only inosmuchas the new terminology 1s constructed gecording
to the rule of conjugate terms. We conclude that, as the
first phase reveals the imvariant-form Lldentical conjunction
ags a constrant and invariant form in empirical method, so the

second phase reveals the conjnsate as similarly constant and
inVQ1iant.
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There is a further cbservation, The iIntroduction of
conjugate terms In the second phase not merely results in the
reformetion of initial classifications of data as similar but
also can require a reclassificatlion of the ifdentical con junctlons
get up in the first phase, The outstandine exsmple of this
is provided by chemistry; 1ts pmperiodic table of olements x
is a table of ldentical con junctions, Still, they are not
identical conjunctions that are concrsate unities of Instances
of data as similar; they are concrete unitles of instances of
conjugates. The elements In the periodic table are defined
by the pattern of relations inte which the elements fit.

The third phnse of emplrical msthod 1s enpgaged in
understanding data as eleménts in concrete situations., It 1s
concerned with the actual chanpges that cccur, It su:poses
a8 Jmown the correlatlons or laws that govern the pure case,
the typical situation, the ideal event. It alms at using this
knowledge under concrete circumstances, at understanding the
serles of changes that actually take place, at grasping the
sequence of concrete situatlons. For example, the theory of
evolution apreals to general laws hut its rosl 1s understanding
tka as a whole the process of life that hns occurred and 1is
cceurring on this planet.

The first remark to be made 1s thet the transition
from specific law to the concrete tekes place under a blanketb
reservation of caeterls paribus., The abstract law 1ls stated
wlthout reserwatlons, precisely hecaunse it 1s sbstract. Let
us suppose that some formula rel-«ting P, @, and R 1s true
definltively and absolutely. Still that does not mesn that
any circumstances whatever, P, @, and R wlll corform kha
to the formula. It means no more than that P, , and R are
80 reluted from the nature of the c.se; and it has no intention
of denying that under concrete circunstances other factors
may interveme to modify the result that otherwise would be
expected, When a demonstrator performs an sxperliment before
a class to lllustrate a necessary law of nature, he takes
every precattlon to ensure its success; he has to do so
because the abstract necesslity of the law offers no guarantee
of the concrete success of the experliment; and even when every
precautlon has besen taken eithoer oversight or factors beyond
human control may intervene to make the asxperiment a flop.

The necessity of the reservatlon, caetsris paribus,
s almply the 1w erse of the ahstractive character of thae
method of observaticn and experimsnt, Observ.tion, 1t is
true, takes place in conaete situations; but the ohservation
ltself 1s not exhuustive of the concrete; it is gulded hy
a viewpount and an objective; and its results are expressed
in the general terms Inevitabls iIn lanrmuage of every kind,
Experiment, 1t is ftrue, is performed under concrete circumstances;
still the experiment itself is an 1deal plan of operations;
it 1s performed under laboratory conditiona precisely inasmuch
a8 a concrete situstlon was successfully contorted Into an
approximation to a tyrical situation. Exact measurements are
mdde; but they are made more than once; and the accepted
result 1s the probable mean of actual results, Concrete
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materials and instruments are emploged; but the Interpretation
and significance of the exzeriment are base«d upon the theoretlcal
defAnlticns of the muterials and the 1deally, often schematically,
constructed Instrument. Finally, the sxperiment irself is
repwated; 1t may be rupeated anyrhere by anyone; and the
conclusions willl degrse agree, approximately, with so many
slonificant decimal places and so great a possible margin of
error, Now this evidently abstractive character of the method

of observatlion and experiment would be utlerly paradoxical

wore 1t expected to yisld knowledme of the concrete, But

that 1s not the expectation, The aim of the second phase was

the understanding and formulatlion of the specific luws of

change ; what 1s specific,iis not coner.te but weneral, universal,
and abstract. The neoess¢rv of intreducineg the reservat lon,
casteris paribus, on returnine ko the concrete ls no less than
the necessity of abstractive procedures to reach seneral laws.

~
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the third phaqe that I;
another fashion. Behird all dednctivist and nme nist View-

points there lles thd assumption that If only We Mnew all the
specifle laws and fiad exact informatlon on Il the relevant

datr then we could deduce the fubure hlstery of the universe.

Thus, Laplace”1s credited with the remark: Give me the distribution
of masses afid forces at any,time, and” I will establish what wiliil
happeng kg haprened and will hapref throurshout the course of

time. ~But "how many accurate decMmel places are needed in the

ed Information? ClearlyAf there is a 1limit upon the accuracy
ormatlon that can be suppkled, there 1z bound to a limit

Aapen the accuracy of tha ¢ clusions that can he deduced; bﬁ//

//'and the more remote the @bneluslons, the lass trustworthy

become. Still, this the minor objisction. The more ifportant
tions.
tion

jony and

re in the

The sum of specifle’ laws relgvant to a concrets sit
1s 3ese no more an .an abstractlon from the sit
the abstract leas than the concrete. There

process ¢4n vield_conclusions fhat con n anvthinw not

found the premlses. Or to invert fhe matter, ware 1t

possible to settle history by qr%/i de- 1aws, then concrete :
higtorical situetions would bo tHe/terms defined by the relations

presged In the laws; but co 4ﬁunte terms ar~e abstract; and
///Zg conerbte historical sitggtgoms wonlc have to hecome ahatr lons,
The fellacy of deductiviap~and its more popular fellow, pethanism,

Is the notion that the concrete is just a pure realization
QPL¢QM/ﬁkLAn%ﬂulM/Lmhﬁ/caqf Aarie-papdrs d8-py

of the abstract., It"is fancied that becanse ons~8ays "all the
laws" and adds "adl the relevant data" thig-gGnerous use of
the word "all will somehow exorcize the Tessrvation, cmeteris

raribus.
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It also means that everything within the enclosed volume of "
space occurs in accord with law. Moreover, it is this second
element that 1s the move Ilmportant for it is the ~round and

the simificance of the first. Were real 1solatlon the meanling
of ceeteris parivhusg, then it would he snarprising that exnerlments
ever succesd, for real Ilsolation 13 nobt practicadle. In faet,
whet 1s reguired 1s sufficlent lgolation to sxclude what may

be called the double onccurvence and thet, as we shall see, is

not subject to law In o manner that conld satisfy dedactivism,

#hat, then, 1s the donhle nccurrence? Suppose that
the plaster on a celling cracks and falls; suprose that in a
beahtiful array of <2elicate btest-buhds a macnificent experimant
ls In process; sun~ose that the falllnm plaster smashes the
test~tubes. Now there are a set of laws to which the cracking
and falllng of the plaster canbt g reduced. There are another
set of laws to which the expected result of the experiment can
be reduced. But there ls no third set of laws to which the
smashing of the test-tuhes can be reduced. From the viewpolnt
of mechanical analysis the smashing reduces to exactly the same g
set of laws as the fallling; faliing-and-smeshing-sre-a-donble
eesurrense the smashing 1s the falling whan ths test-tubes
happen to be In the way. In obther words, the falling 13 a
slnizle occurrence; the fallint and smashing 1s a dowkle occurrence;
and what makes the difference 1z fthat tra tesat-tubes hoppen to
be thewe. The point of casterls parlhug 1s the exclusion of
the &ocuble occurrence; and once d~uble occurrences are excluded,
there is a sufficlent lsolation of a nlven process from other
precesses to make 1fs results predictable,

Now when ths deductivist envisares the total situatlon,
he doss succeed in excludine ontside influences but he dogs not
succeed Iin excluding donble occurvences. He obtaing a perfect
lsolstion, for outsides the sum of thiness there 1s nothing.,

But he does not obtaln what rcally is vanted, for within ks his
total situationsthere are the totality of donble cccurrences.
Still he will think that he can account for double occurrences.
no less than for sin~le occurrences. In a sense he 1is correct;
in another sense he 13 not. He 1s correct Innsmuch as kka

ong colincldence can be reduced to another. DBouble occurrences
are coincidences; falling happens to bs smashing bhecause
test-tubes haprened to be where ther were, Bubt the initlal
siftuation, on which the deductivist has complete informatlon,
is an angrepate of coincidences. In that situation not only
are there the csuses of plaster and its falling and the causes
of the test-tubes and their position but also there is the

colncidence of thelr beins so placed that the donhle occurrence
is deducible.

Still this complicates the deductivist position,
It 13 no lonper simply a matter of knowing all the laws and
having complete Informatlon of some sinrle total situation,

It is also & matter of envisa~ing all the coincldences in

the Initial total siftuation and from esch coincldence deducing
lts double occurrences. MNorsover, these deductions cannot he
made Independently. One mustsimg simultaneonsly deduce from
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