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Problems come up daily in empirical social research which the student
attempts to solve with measures developed to answer the immediate need, After
some time, a tradition of procedures accumulates; these procedures are handed
down from teacher to pupil until they form a well-established methodological
tradition, Very often it takes yea;s_before they are systematically reviewed
and their logical background scrutinized, Authorities in ;elated fields have
often rendered valuable service by analyzing the methods used in a special
field of research, “uch cen be gained by listening to them carefully and
matching one's own experience with the systematic approach offered. Both
the methodological system and the practicel techniques can be improved in this
way, |

A book by Carl G, Hempel and P, Oppeﬁheim, "Der Typusbegriff im Lichte
der Meuen Logik" (The Concept of Types in the Light of the New Logic )1 offers
such an opportunity, This book attempts to analyie the logic of typological
procedures where these procedures are used’in the social sciences and biology,
The establishing of types has become more and more important in the recent
developments of social research, and a systematic diéoussion of the ééobl;ms
involved is very nuch in order, The book should be discussed in detail by
students of the social sciences; in certain points it needs to be improved

and complemented by methods which the authors have overlooked because of their

lack of actual experience in empirical research work, The following discv .f

ot
attempts tp p;esent and to enlerge upon the ideas of the authors, applying o
. them at the same tize to practical problems of social research, As a reaftgiflons
i . :
1) Z.n. Siythotf, U.V,, Leiden 1536 -



'{Bééé/remarks are less than a review, inasmuch as they do not reportt:he whole
book, and more than one, inasmuch as they introduce additional exper%ance and
consid erations,

II,
: \

One is safe in saying that the concept of type is always used in'referring
to special compounds of attributes, In speaking of the Middle-western type
of Aperican, one may have in mind certain physical features, certain attitudes
end habits, certain affiliations and telents attribﬁted to the inhabitants
of this region, In speaking of types of books or of types of governments, a
special combination of attributes is thrown into relief, Sometimes not all
the attributes entering a typological combination can be enumerated, When
the psychologist describes the extrovert type, he hopes that subsequent
research will find more and more attributes which enter into this particular
combination, There caon and will be much discussion on how such a specinl
combination of attributes is found,‘delineated and justified, The very
fact, however, that a type is a specific at%ribute compouna will hardly be
denied, Therefore, a methodological discussion of the concept of type can
begin with a survey of the different kinds of attributes which can enter
into such a compound,

Three different kinds of attributes may be distinguished advantageously,
Tho first may be called a characteristicum; by that is meant an ettribute
which can be predicated only as belonging or not belonging to an object,
Something con be oither square or not square. It can be either all of wood

or not all of wood, It can be either alive or dead. Any attribute which

permits only two mutually exclusive applications shall be called a character-
.f
«t,

attribute permitting any number of graduations and, in addition, implying %1ications

isticum., Different from the characteristicum is a variable, which is an

v i1s co . ater-
possibility of actual measurement, Size is a variable because an object r&
7

have eny number of sizes and its size cen actually be measured in inche:’

¥
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varinble is the attribute used in the astural sciences and the one presupposed
in mathomatices froa which the term is token, !

" Besides these two kinds of attributes, a third can de distirguisheds
th; scrinl,1 A serial is an attribute which can be predicated of an object
only in comparison with cnother object, It is distinguished fron the °
chiracteristicum in as nuch as it permits the ranking of cny ourber of
‘objects in o certain order and is not restricted, like the charccteristicun,
which divides objects into two classes only. It is distingnished fron the
varioble inesmuch os it does not permit actual mecsurement, A very good
example is furnished by mineralogy. Minerals can be arranged in the

order of their softness: of two minerals one should be termed softer than
another when it con be scratched by the other, Thus it is not possible to
docide whether or not one mincral alone is soft, but rather which of two is
the softer. Current social and psychological research offers many excrples
of such serinls. Intelligence is d.fined in such a way that with the help
of tests, it ecn be determined which of two individuals is more intelligent,
Attitudes are so d-fined that, with the help of expert opinions, onc can
state that onc attitude is more favorable toward peacc than another one, There«
fore "intclligence" and "pncifisa” are the kinds of attributes called
serio.ls.2

Therc is on important practical relation betwecn these three kinds of

attritutes: it is always possible to transfornm & wariable into o seriul cnd
a serial into a characteristicum, but no trensition in the inversc dircetion

is possible, This statement is easily exemplified, People ccn be grouped

1,) Eempel nnd Uppenhein are mainly corcerncd with btringing clearly into relicf
the concept of scricl and its differences from the characteristicum, Zut for ot
the terns themselves, the whole cnnlysis of serial follows closdly the pre=
sentation given in the book, ;

licatic
2.) Bcapel ond Opperhein call the séricls "abstufbare Begriffe” and defir i
thon exactly with the help of logistic symbols, For the purpose of tho.
reoarks, however, it is not necessary to go irto those details,

writer
\
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cccording to size by inspection without the use of o yardstick, end in this
way it is possitle to sty which of two indiviluals is taller but no{ now tall
‘onc of the pair is. So the variable "size" becomes o serial, Mincrals,
after they hove been orranged according to softness, can be grouped‘into
tro closses: the lower fifty percent, for instance, and the upper fifty percent
of the erranged order, By calling the former, "soft" and the latter "not soft”
or "hnrd", "soft" btecomes o ehnracteristicun, |

The difference between a serial and o characteristicun is reflected in
evcryday langurge in the use of positives and comparctives. It does not
nake sense to say that one object is squarer thoan dnother because the
definition of a charceteristicun docs not imply the dcfinition of its compara=
tive, It night secm somewhat surprising that it is possible to say that one
objeﬁt is softer than another without its ncking sense to say when on objcot
is soft, A further annlysis shows, however, that additional definitions are
requiredv(either explicit or implied in tho use of 1qnguage) to escertain what
soft as r positive should mean, The tronsformation of a serial into n
characteristicun, mentioned above, is a good exanple of the kind of additional
assumption which would be necessary, The differences between a serizl nnd a
voriable has one consequence which should be kept in mind: no concept of
"distonce™ is implied in the definition éf a sericl, If three objcets, o,
b, and ¢, cre given, they can be arranged in an order with the help of a
serial, but it cénnot be deeided whctﬁer the difference bctweeﬁ aand b is
greater than between b and ¢ in regard to softness, or intelligence, or pacifisn,

or whatever serial might be involved,

1.) In more exsct terms, it right be stated that o serial can never lend to a
distribution curve, Hempel and Opperhein have themselves overlookgd this fuct,
They speck, on page 85 of their text, about bi-model distributions; Such

4 stridution czn only be engend-red, howe%er, by n vericble, and its spplications
to the logic of serinls is erroneous in this connection., The possible ifter=

rclations between a seriel and 2 2istribution curve have been stulicd b
L.L, Thurston. st

writer
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111,

The logical amnlysis of the serial kind of attribute is of special im=
portance because it permits a better urderstanding of what shall be called
serinl operctions, The best known of these operations is the standardization
of a serial, After having arranged objects in a certnin ordcr with the help
of o serial, it is useful to subdivide those objects into_quasi-intervals.
Aifter a nurber of individuals are rarked zccording to their pacifisnm, one
might, for instance, scparate the ten percent on the top, then the next ten
percent, and so on down to the ten percent on the botton, the ten percont
least pacifistic in this group. These ten groups are called quasi-intervals
beeause they correspond somehow to the real intervals which can be established
with the help of a varisble, The diffcrence, however, is this: in regard to
size, people ccn be grouped in clesses 68' to 519" to 5'8" and so on, How
meny individuals in a given sample fall into those intervals is a matter of
empirical inspection, With quasi-interwvals, the numbor of individuals in each
class is given by definition and the "length" of the interval is not established,
The very iden does not moke sense without the introduction of additiomal
assumptions,

There are many cases where such a procedure is actuzlly of great importance
in empiriecl social resecrch, A random scmple of fifty political writers might
be rorked with the help of judges according to theirvpacifism, introducing, in
this way, an sttribute "pocifisn" which is evidently a serinl, Then those
fifty writers might be subdivided inta ten groups from the five riost prcifistic
to the five least pacifistic, This way, ten grodes of pacifism sre cstablished,
which are nothirg but quasi-intervals, If later & nes writer who was not
ircluled in the fundamental group is to be judged as to his pacifism, the
procedure would be thiss by some criterion established in atvence, he would
heve to find his ploce between the writer in the bosic sample who is just

more cnd the one who is just less pacifistic than he, Thus, the new writer



b
would autonztically f21l into one of the ten quasi-intervals, and therewith
a certcin grade of pacifisn would be attributed to hin, (The problen of
bordcrline cases is omitted here os yielding no funianentelly new aspect).

Since it might very often be irpossible to go back to the original
fifty cnses, a substitute procddure could be thought of, For each of the
ton grodes of pacifism, one writer is selccted and carefully described as
characteristic for his own grade of pacifism. These ten characteristic writers
shall be ealled standards, When, then, a new writer has to be classified, his
grade of pacifisn can be established accorting to the standard to which he is
most okin,

The relation between o serial order and a standard can be inverted,
So for, it has been assuned that the serial order was established first and
the standards derived afterwards, In many cases, the standards are established
first and the serinl ordcr derived fron them,

It is ensy to give practicnl examples of this procedure. Zimmernunl
groups fifty towns in Massechusetts in a serial order for which one stenderd
is the ider of a completely agricultural cormunity aend the other a completely
industrinlized one, In these fifty towns the Relief Adninistration has trie?
to encourage the unenployed to cultivate little gardens which are turned over
to then in ordcr to give then rore reans of subsistence., Zimierman reported
that the nearer o commuhity was to the industrial stnaderd, the less successful
for psychol»rgical recsons was the effort of re-education, Another exanple has

beecn given by Charlotte Buhlerz

in a study of the relation between non and
ncchine, She establishes two standards: in one case, nan controls a conmplicated
nchine es, for example, the driver of an nutomobile or the operctor of a

erang; in the cther case, the machinery dominates the pan as, for instonce,

the worker on & moving belt who perforns just one operation completely controlled

1,) Ferdly and Society, ew York 1935

2.) Der renschliche Lebvenslauf, Leipzig 1933
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by the whole setup, It is possible to group the various working procedures in
n factory in a scrial order accorling to the similarity they have to the two
stondarcs, Blhler has shown that a very inportant relationship to age existss
th; rearer the work is to the first standord (domination of machine by man),
the higher the average age of the worker,

The definition of the serinl, in these cases, is not given completely by
the two standards, Two cortmnities mever differ in only one respect, They
also differ in regard to size, nunber of foreigners or neterological conditions
and, therefore, it is elways necessary to indicate in which respeet the two
concrete objects shall be used for the establishment of a serial order, The
comon feature, therefore, of the two examples just mentioncd (and nany
others which could be given) is the fact that two standards are offered and
thet gn indiention is adde?l in which respect other objects should be ranked
between the two standards,

In certain cases, however, the mere estoblishment of a series of standards
without eny further intication con be used for the definition of e serial,

In a study undertaken by the Internctional Institute of Social Kesearch, o
nutber of experts were asked various questions pertaining to the exercise of
suthority in the fanily.l The answers wefe groupel nccording to the occupation
of the experts questioned., The percentnge of exports who ossured that youth
orgenizations are detrimenmtal to the authority of the family was as follows:
University professOrSeesecsssesessceasesss80%
MinisterSuoeevnssssessanesnnseesrcasennsas?5?
Judges in juvenile CourtSeeessseesssceneesd0?

sociﬁl Workersuuuu..........-o.-..-...38%
DireCtC‘rS of institutions.......-..-.....-24%

TCQChers..'OOOIQOOOQOQUO.l..l‘ !.‘OOQQQIOnczs%
Leaders of youth organizationSe.sececsss..18%
A rough irterpretation seems to indicate that the rearer an oceupatinmal

group is to the cetual life of youth, the more favorcbly docs it julge the role

1,) Studien Uber Autoritit und Familie, Paris 1536
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of youth organizations., Vhat is the logical structure of such an interpretation?
Apporently the stetistical results of the irnquiry enforee a certain orler of the
different occupational groups. The student wond:rs what night be the "neaning"
of this order. He finclly decides that the occupntions are standards repre-
senting differcnt Jogrees of a serial attribute; the word, "degree" is used
here in the sone sense that it was used to Asscribe the proceure of standard=
izaticn, The sericl seens to be sonething like "nearness to actual life of
youth", The assumption is that one woull find the scne order of occupational
groups if the task had been to group the scven occupations nccording to their
"nearness to the lifc of youth", In this sense the procelure is just the
reverse of the procedure of stonderdization,

The samc occupations in another orler night suggest a very ciffercat rerial,
One might, for instance, get a sequencc in which the occupations ere grouped
according to income or sociel standing, In this case, one would infer the
scrial "social bias", In empirical resegrch it very often happens that one
does not stort with the finel elassification, tut is led by the nunerieanl
results of the study to the method of combining single items, It clarifies
the mtter greatly to see that the logical neaning of this technique is to
define a serial by s rank.order of standards, The psychoiocgical and logieal
implicaticns of this procelure cre extremely interesting but cannot be dis=
cussed in this conrection,

The whole procedure cf stoandardiz:ition end its inversion might be called
"serial manipulations", because they con 21l be explained ond perforned with
the help of one serizl, To swinrize: 4 serial nenipulation consists either
in deriving standards from a serisl order or in defining a serial order with
the help of stoandards, In the latter case there ere two possibilities: Either
tws stenlords and en inlication in which respect they shoul?d be ca:p:fed ore

E1Ven, or SO mary stonlards ere given thot the espect of comparisons erforces
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itself rore or less cdistinctly by o procedure of interpretation,

Iv,

Standards ani their connection with serial operations throw light upon
the logic of certain typolgical systens. It can be shown that uony typologies
only stondardize serials or & .fine a serial with the help of one or ncre
stnndards.l 1n such cases, the concept of type is practically identificd with
what has been introZuced here as a standard, It is mainly a matter of
definition if those stondards should be called "types" or not, At the be-
ginning of this poper types hove becn defined as an attribute compound, It
will clarify the whole discussion to e¢all "quasitypes" 21l thosc types which
nre logically the result of serial operations on one attribute only, 4
final decision as to the rost useful terminology eould be mede only by covering
all the differcent applications to which types hnve been put in 2ifferent
scientific pursuits, This paper, however, is concerned with the concept of
type in social research, A review of current studies would easily show that in
this field types in the sense of ottributc conpounis have been rninly use?,
For the rest of these remarks, therefore, the specinl connection with the
scrial is relirguished, One advantage of the careful survey of nttributes
still renains; the realn of exanples which can be Arawn on is much greater end
the imterconnection ruch elearer, The weight, however, of the follwing
remarks lies with the cobination of attributes, whatever kind they night be.

It is now nccessary to introluce the concept of cttribute smee, Syppose
that for 2 nurber of objects, seversl attributes are tawn into consideration,
Let it be three attributes: Size (a variable), beauty, (e serizl), and the
posscssion of 2 college degree., It is possible to visunlize soncthing very
similer to the frame of reference in anclytic geonetry, The X arxis, for

instance, my corrcspond to size; in this cirection, the object can really be

1.) Eempel ant Opperhein Aoonstrate this very convincingly,
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oeasured in inches., The Y exis may correspond to beauty; in this direction

the objects can be arrenged in a serial order so that each object gets a

percent rank nurber, % no, 1 veing the most beautiful, The Z axis ray
eorrespond to the ecadenic degreey hérc each cbject has or has not a degres,
Those two pessibilities shall be designeted by plus and ninus, enl shall be
represented erbitrarily by two points on the Z exis on the two cpposite sides of
the cemter of the systen, Each object is then represented by a certain point

in this attribute space, for instance, by the following syzbol:(66"; 877%; plus;),
If the objects to be grouped are the women in a certain sanple, then this
special woman would be five and a half feet tall, would rank rather lew'in a
beauty coﬁtest, and ﬁzvé e college degree, To each irdividual would correspond
a cortein point, (Because of the foct, however, that a charccteristicum and a
scrinl zre incluled, not every point would correspond t5 en individual,) The
reader is invited to familiarize hiaself by cxarples of kis own with this very
useful concept of attribute space; each space will, of course, have as nony
dimensions es there are attributes according to which fhe individuals of tlre
group cre classified,

In the frone of cn ettribute space, the operstion of reducticn can be
dcfinel and expleined, In order to have o sinple exmrple, the case of three
characteristica will be discussed first, They might be this: To have (+)
or not to have (=) & college degree, t> be of.white (+) or colered (=) rece,
and to be native (+) or fereign bora (-) in imerica, Evidently only the

following eight combinaticns are possitle:

Corbinaticn Nuber  College Degree ULite ¥ative Sorn
T 3 — —_—
2 + + -
3 + - +
4 + - -
5 - + +
e - + -
7 - - +
8
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(Corkination €, c,.g., is the white foreign born without a college degree,)

By rcduction is understood any classification as a result of which different
corbinations f2ll into one class, {One further qualification of thesc groupings
will be 2ddcd later - V,)

Suppose that on effort is mnde to estimmtc roughly the social adventages
which correspond to the eight coibinations of college degree, race upd
nativity, It is possible (no question of the actual facts shall be irplied
here) to arguc in the folloming way: To be a negro is such a disadvantage
in this country that college degree and nativity ncke little difference,
Therefore, the combirntions 3,4 and 7,8 full into one class of greatest
discrimination, For the whites, nativity is much nore inportant than elucation
because you can substitute for college by self=oducation, but you cannot
anend foreign birth, Therefore, the combinations 2 and 6 form tho next class =
the foreign born white - which is presunsbly less discrininated against than
tho negroes. 4nong the mative-born whites, education may be an important
selective factor, Therefore, a spceial distinction is introduced between the
conbinztions 1 and §, Thus an order of sooicl advantage is estoblisheds
the native white with college degrec, the native white without college degree,
the foreign-born white irrespective of edqcation, and the negro irrespective
of nctivity and elucation,

There are ot lesst three kinds of reduction which should be distinguished:

a) The functional;
b) The erbitrary nuiericel;
¢) The pragnatic,

e) In a functicnal refuction there exists an ectual relationship between
two of the attributes which reduces the number of cobinations, If, for
instance, regroes cannot acquire a college degree, or if tall girls are aluays
Julged rore beautiful, certain combinations of variables will practically not
occur erd in this way the systen of combinations is reduced, The elininstion

of certain conbinations can either be o conplcte one, or these corbimtions
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rey ooour so infrequently that no special class need be established for them.

b) The arbltrary numorical case of a reduction is best exemplified by index
numbers, In theenalysis of housing conditions, for instance, the following pro-
cedure is frequently used: Several items, such as plumbing, central heating, re=-
frigeration, etc,, are selected as especially indicative, and each is glven a
certain welght, Central heating and ownership of a refrigerator, without plumb-v
ing, might be equivalent to plumbing without the other two items, énd, therefore,
both cases got the seme index numberse. The weights for such procedurc can erigi-
nato in different ways, of ocourse,

¢c) In the case of functional reduction, certain combinations aro climinated
in view of rolationships existing betwcen the veriables themselvos, In tho case
of pragmatio roduction cortain groups of combinaticns ero contracted to onc olass
in vicw of tho rescarch purposcs The oxamplo of degroc-raco-nativity given abovo,
offcrs such a pragmetio roduction. In considering the concroto problem of dis-
crimination, no distinetion was mado botweon the other qualifications of tho negroes,
end all of them wero repardod as onc classs Hero is anofhcr cxemplo from e study
of loisurc-time activitics emong young peoplcs Tho question was raiseds Aro young- .
stors from loss dosirable homes more likoly to stay at hems than tho more voll-to=
do young pooplo vho might moro probably patronize the cheractor-bullding orgeniza«
tions of the community? For tho distinction betvoen o desireblo end undesireblo
homo, two data wore avalilablos The cmployment status of tho father end tho oxlis-
toneo or non-oxistenco of o living room in the home, It vas dccided to attribute
a dosireble home to thoso ceses whoro the fathor ves cmployed end a scperate living
room wrs availeble, When the fother wes unemployed or no living room vms cvailable
or both disadvencta:os epplicd, tho home wes czlled undesireblo, Hore, bv prag-
matie roduction, threco of the four possiblo combinations were oprosod as onc olass
to tho fourth combination e cnothor closse In tny pragnatic reduction, numorical
factors vill pley a rele, Tho desirable type of hove, for instance, ves twico ag
fragusnt os tho undcsirablo elthough this typo lneludd shres combinations; such

nurarieal differonces cro frequontly a vory good l=d for
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pregmatio re'*uctions.1

The opcration of reduction con be clarifiel consiicrably by comparing it
wiéﬁ the operation of standardization discussed nbove, The following four
points may bé nadet

a) & standardiz~tion pertains to one attribute; a reduction involves more then
onc,

b) In ﬁn attribute space, standardizations os well as re'uctions aro possible
and the differcnce between the two operations has to be kept clearly in mind,

¢) The reletion of a multi-dinensional attribute space can finally lead to
a one dimensional order which might be treated as o standardized serial,

d) There is, in social research, a progressive trend toward treating problens
with the help of reduction of an attribute space rather than with the help
of & stendardized serial, -

a) and b)

That the standarcization pertains to one serial, whereas roduction pertains
to combinations of attritutes, irrespective of what kind they are, is sclf=
explanatory in view of the definition of those two operations, In a more
dimensional space, stondardizations are possible along each axis which
represents a scrial, Going back to the example on page 126, where women wero

distributed according to size, education and beauty, beauty as a serial eould

1,) The two procedures of recuction, a and b, and the comcept of reduction
itself are clearly discussed by Hempel and Oppenheim, They lay much stress
upon them, however, than is given in these remarks, The reasons lie in the
following difficulty which permeates the whole book, beginning with the title,
The book is calle® "The Concept of Types in the Light of the New Logic", but
the cuthors do not proceed the wey this title would lead us to expect, A more
cppropriate title would be "The Concept of Serial Demonstrated by Some

Proce ures in Typology", The rnin interest of the authors lies in the annlysis
of the secrial kind of attribute, and therefore, the procelure of reduction
comes in clnost s an afterthought, In a logical annlysis of typological
operotions, however, it ought to have a commanding plece,

"hen it comes to empirical social research, the pragmetic re'uction
oversha-ows the other two kinds, Hempel and Oppenheim, however, have not
fnclulcd it in their enalysis, The desire to discuss the method of pregnatic
reduction has given rise to the present paper,

Zeitschrift fur Sczialforschune VI/1
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be standardized, This means, for instence, that only a limited number of degrees
of beauty would be disting ished, The ten per:ent most beatitiful, for

instanee, would have beauty grade-4; all the combinations of beauty, size and
cducotion which differ only in regard to their rank nunber on the beauty

oxis in the rango of the first ten percemt would, therefore, fall into one

class; all the different combinations of size and education with the benuty
grade-A constant would still have to be distinguished,

If we keep to the textual definition of reduction, we could say that
standardization in an attribute space means reduction nlong one axis alone;
vhereas all the examples given in the previous parsgraph involved dealing with
more then one attribute, It is advisable, however, to umlerstand reduction
as o grouping of attribute combinations involving more tﬁan one attribute,

To make the matter quite clear, there is inserted here the simplest case of
two nttributes, x and y, both of which might be visualized as serials, Take,
for exarple, the case in which a great number of married couples are studied
and their relation analyzed as to the attitude of the women to their husbends,
end as to the economic success of the husband, Y, the attitude of the wifs,
is ranked from a very favorable to a very unfavorable attitude, and X, the
success of the husband, is ranked fram very great to very little success.

It would be possible to carry through two independent standardizations, each
nlone one axis; success and attitude night ecch be standardized to three
grades (high, mediun, and 1ow). As o result, there would be nine combirations,
themselves standards of different sttitude-success configurations, In this
case, no reduction has taken place, Suppose, however, that as a result of a
further anclysis, we find that if the wife's attitude toward the husband is
favorcble, then the ccononic success will not influence rmarital relations,
whereas, if the wife has only a mediun attitude toward him, he neods et least
a meliun suceess to make the mrriage a success, and only great success con

scve the marriage if the wife's attitude is altogether unfavorable, If then
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the problen is to classify all those rarringes in two groups = one for which the
afiitudc-success combinations are favoreble for good mrital relations, and one
for which the combinations ore unfaovorable = the following diagram of o
reduction would ensue:

X : Economic success of husband

High Mediun Low

Eigh |———/

Y : Attitude of wife S
toward husband Mediun ’ I’},i”’

e == e

If one keeps to the mere geometrical representation of these combinations

he would say that the combinations resulting from a reduction always go "around

the corner", because they involve more than one axis,

¢) and Q)

Take as an example of a rather complex serial the huch-discusscd
extroversion-introversion distinction, One possible way ié to describo vividly
a person who corresponds very closcly to the idea of an extrovert, and to give
e corresponding standard for the idea of an introvert, Then it is roughly
possible to obscrve a great number of individuals and to rank them in an order
according to the degree to which they belong more to the extrovert or to the
introvert sids, There is, however, another way to proceed, On; could measure
by certain tests an individual's sociability, his aduptability, and many other
attributes, Then it might be found that high adaptadility, high sociability,
optimistic mood, and several similar traits very frequently occur jointly;
or, in other words, the corresponding attributes of which these traits are grades
ere highly correlated, That would, according to the procelures of functional
reduction, lead to o one-dimensional order of combinations ranging from

the corbiration of extrovert to that of introvert, This serinl order might
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then be graded according to the procedure descridbed above, and even re-defined
with the help of stondords,

| The first rank order achieved by a rather primitive definition of a
serigl and the second one gained by the systematic reduction of a high
dime;sional attribute space might not show any difference, There is, however,
a great likelihood that the second procedure leads, in its further qpplication,
to much more relisble and scientifically valuable results; It can safely be
stated thot most progress in measurement consists in toking this steps fThat
for an impressionistic rank order, logically representing the definition of a

serial, is substituted a systemntic process of reluction,

v.

It is now the contention that these typological systems which are not the
result of a serial operation (see IV) are nothing else but the result of o
reduction of o more dimensional attridbute space} This statement has to be
understood in the right way, It is by no means alleged that typological
systems ought to originate in such a combination procelure as has been exemplified
so far, Quite the contrary, there is great variety in conceiving e system of
types for different scientific purposes and it would be very much worthwhile
to enalyze the different ways and means by which types have been established
in different fields of research, That is, however, not the purpose of these

remarks, The only claim made here is that once a system of types has been

1.) This statement is mde in nccordance with Hempel and Oppenheim, They do
not scen to dstinguish elearly enough, however, between those typological
systems which are the result of a serial operation and those whih are the result
of a reductizn, Tpat can be understood by the fact that they drew their
exanmples mainly from psychology where the serial operations are more prevalent,
In erpirical socinl research, hawever, the types which are logically the
results of a reluctisn are much more frequent and of more practical importrnce,
That is one of the main reasons why these renarks stress and enlarge the
operation of reduction so much nore thon Eempel end Oppenhein co; however,
thoso authors deserve the credit for hoving seen elearly the logicel menning

of this operation an? having coinel the very useful word, "reduction,"
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established by a resegrch expert, it can always be proved that in its logical
struc;uro, it coul” be the result of a retuction of an sttridbute space,

This procelure of finding, for a given systen of types, the attribute
space in which it belongs and the reduction which has been implicitly used is
of so much practical importance that it should have & special nanme; the tern,
substruction, is suggestod.l

Vhen substructing to a given system of types the attridbute space from
which, and the reduction through which it could be deduced, it is nover cssumed
that the creator of the types really had such a procedure in mind, It is only
claimed that, no matter how he actually founi the types, he could have found
them logically by such a substruction, In the case of a functional re uction,
this fact is quite evident. If, for instance, two racisl types are cstablished,
as, for cxample, the White and the Negro, and the former is supposed to have
all good qualities ant the latter all bad ones, the logical procelure evidently
is thisst In a very high dimensional space with a great number of attributes
introduced, one among them racial descendcnce, the statement is made that there
is a high correclation between racinl affilintion and each of the other attri-
butes, Thorefore, most of the logically possible combinations (for instance,
Negro race ond high quality of character) should practically never occur,
and in this way the two racial types would be established exactly necording to
the procedure of functional reduction deseribed in III, In cases where arbitrary
rumerical reduction is used, the creator of the types is mostly aware of the
procedure, os when cost of living indices or character "profiles" cre suggested,
Sometimes it mey require more thought to btring the reduction used imto clear
rclief, How about the old distinction between the visual, the sccaustic, and the
motor type? Evilently the procelure is that each inlividual is placed in an

ettridute space of three dimensions, givirg his visual, motor, an? accoustic

1.) Fran here on tlese remarks go beyond the book of Hempel and Opperhein,
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“arilities, Then the following rule is used: The ability in which the individual
{s most outstan’ing woull gct the weight, "1"; the other two would get the
weight "0", In other words, only the best developed ability should be con=
siteged, the other two disregarde? in deciding to which of the throe types

o certain person belongs, Thus, eoch individual is attributed to one type,

(If intermecleote types or correlations with other qualities are suggested, the
matter becomes more cémplicated, but no new logical elcment is introduced,)

The same analysis is possible, for instance, with the six value types of
Spranger,

1% is the substruction correspondiing to the progmatic recuction which
is of the greatest practical importance in empirieal social research, Tpe
most common use of types is made when o writer gives an impressionistio
classificotion of the mnterial he has at hand, Here is a student who groups
different types of criminals, another who classifies reasons for marital
discord, a third one who deals with types of radio proérams, cnd so on, These
types are corceived as an expediency and serve the purpose if they yield o
valuable numerical distribution or correlation with other factors, In any
given case, it can be shown thet such typological classifications are the
result of a pragnatic reduction of an attribute space cven if the authors, in
most cases, are not aware of it,

Vhenever a writer uses such a typological elessification, he should
substruct to it a corresponding attribute space and the reluction comected
therewith, in ordcr to be cware of what is logically implie? in his enumeration
of types, There would be meny advantages in this 'iscpline, The writer would
sce whether he has overlooked certairn cases; he coull rake sure that some of
N his types are not overlapping; and he would probably make the classification

\\‘:e valuzble for actual enpirical research, This practiccl value of ¢

Nruction deserves specinl ettention, If a studemt creates types of farily

AN
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. discord, his contribution is valuable only if in any concrete case it is possible

fd‘say whether the given discord belongs to a certain type or not, For this
purpo;a, eriteria have to be worked out, These criteria, in general, point
directly to the attribute space from which the type has been reduced. Therefore,
the substruction of the adequate attribute combinetions to a ziven system

of types adepts them better to actual research purposes, As an example, there

is reported here an adventure in substruction which summariies once more all the
points mde so far,

For a study of the structure of authority in the family, conducted by
the International Institute of Social Research, a questionnaire wes devised
pertaining to authoritarian relations between parents and children.1 E, Fromm,
the director of the study, suggested as theoretical basis in outlining the study,
four types of authoritarian situationss

Complete suthority
Simple authority
Lack of authority
Rebellion

By using the procedure of reduction and substruction, it was possible to
attain a thorough research procedure, and at the same time to exhaust all
possible significance of Fromm's types.

An suthoritarian situation in a femily is determined by the way the mrents
excrcise their authority, by the way in which the children accept it, cnd by the
interrelations between exercise and acceptance, Two main categories in the
questionnaire covered the matter of exercise: Questions were asked to discover
whether parents used corporal punishment and whether tﬂey interfered with the
ectivities of their children such as recreation, church attendance, cte, Two
groups of indices were used in regerd to acceptance: The children werc asked
whether they had confidence in their parents, cnd whether conflicts in varisus

\¢1ds of their netivity were frequent,

To stuly the exercise of euthority, the indices of corporal punishment

\Q‘Ebar.hutoritﬁt.und Feilie, Peris’'1936
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"\ and interference were treated as characteristica, (No new problem of principle

.
\

wouid arise if they were trezted as serials; as & metter of fact, interference
was a serial since the number of interferences was used &s an index,) By this
means, the following combinations are reacheds

Corporal punishmentesesees +** ==
Interference......-.-...u $ote

(Plus, in this scheme, means that the characteristicum was present and minus
that it was absent,) It is then possible to reduce this scheme to a rough
one-dimensional order of intensity of exercise, The combination plus-nlus
(corporal punishment is used end interference is frequent) is apparently
the strongest form, and minus-minus,the weakest, The type of exercise in
which corporal punishment is used but no interference in the child's activitics
was attempted, can be eliminated as practically contradictory, The combination
minus-plus was therefore left as a median dogree of exercise, These three
combinations, plus~plus, minus-minus, and minus=plus, oan then be reduced to
a one-dimensional order, =X,Y, and Z, =X being the strongest degree,

The same procedure may be applied to the indices pertaining to acceptance
of authority:

ConflictSesesconense = =+ +
Confidence.--oloooo* -t -

The combination minus-plus (absence of conflicts and existence of confidence)
is readily scen to be the highest degree of acceptance, Plus~minus, the
inverse combination, is the weakest, The combination plus=-plus can practically
be disregarded, Confidence will hardly exist together with persistent
conflicts.1 The combination minus-ninus (no conflicts and no confidence) is

roughly a median grade, The three grades of acceptance are then labelled

1,) *f a few such cases come up, they mignt {irst be either elimimted or be

lumped together with the medium degree of acceptance, Later, they might be
Wdied scparately,
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)}RB, and C, ~A being the highest degree,

¥

‘Here two separate reductions Mave been carried through: The two dimensiomi'
space constituted of corporal punishment and interference, has been reduced %o
the serial"exercise of authority." In the same way, conflict and confidcnce
were reduced to "acceptance of authority",

A further step leads to the drawing of a chart which constitutes the
attribute space into which the four initial types of authority will have toy
be placed, It turns out that nine combinations are logically possible, while
Fromm suggested only four types. By the procedure of substruction, the last
scheme will have to be matched with Fromm's t&pes (which were, of course,

conceived in a wholly different way) .

Acceptonce A B C

ExerciseQOO-.QQ X 1 2 3
- esseves Y 4 5 6

- oo 0090 ey Z 7 8 9

It may be assumed that Fromm's type of complete authority is covered by
the combinations 1 and 2, Simple authorify is covered by combinations 4 and §,
The lack of authority is represented by combination 8, and rebellion by 3 and 6,

For greater clarity the substruction is repeated in another forms

Combination Type Exercise Acceptance

1 end 2 Complete authe.~ Strong (X) Voluntarily nccepted (A)
ority or just accepted (B)

4 and 5 Simple author=  Medium (¥) Voluntarily accepted (A)
ity or jwt accepted (B)

8 Lack of author= Weok (Z) Just accepted (B)
it

3 and 6 Rebgllion Strong (X) Refused (C)

or medium (Y)

Combinations 7 and 9 are not covered, Apparently it was assumed that
neither voluntary acceptance nor rebellion against an authority which is
'scdréely exercised is possiﬁle. The substruction, however, may be used as a

Eor discovery, It dksclosed the possidility thet ohildren might long for

ority which no one offers them, These discovered combinations suggest

Esearoh.
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The reader moy disegree with the cbove substruction, and mey think thot
'6?h$r ccmbinations should be ratched with Frorm's types; or he may feel that
the;h(are certain contradictions between the combinations and the types. Then
he may try to improve the types cn the basis of the gencral scheme suggested
above, He will see for himself thnt the procedure of substruction may very
probebly lead to improvenents in typologies which have becn construed on the
basis of theoretical considerations or intuitions, The proof of the success
of the procedure lies, of course, in concrcte applications which lic boyond the
scope of the present exemplificction,

It may again be stressed strongly thot this whole anclysis does not limit
the resecrch mn in the actual sequence of his sork, It is by no means postu-
leted thet he should start by deciding what attributes he wants to use, then
proceed with the reduction, and so finally gets his system of types, Ever so
often, and especially if many attributes are ot stake, it might be much
hetter for the student to becoms deceply acquainted with his material and then
bring order into it by first blocking out a few main types on o completely
impressionistic basis, Only thereafter would he reconsider the mtter and
substruct his own typological intuitions an adequate attribute space and bring
into relief the reductich which he has used implicitly, led merely by his
impressions, The best results, probably will be geined in just this combirmation
of a first general survey and o subsequent systematic emlysis, The elaborate
cxarple just given provides a good illustration,

Vi

The problen comes up whether to every given system of types only one attrie
bute spoce end the corresponding reduction can be substructed, The cnswer is
noon ' . :
probably ‘no', 4t least the typolegical classifications used in currcht social
rcsearch are somewhat vogue and therefore more then one logical substruction

-~

Qq\jsually be provided for them, The Qifferent attribute spaves originating

"¥ ¢an be trensformed one into another, however, The procedure of trans-
\\\\\is very important because it is the logical background of what is in
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f{;;rﬂl understood os an interpretation of o statistical result, It could be

“
¢

oo that such zn interpretotion is often nothing else than transforming a systen
ofltypcs from one attribute space into another with different coordinates, ond
therewith changing simultaneously one reduction into another, There is no
opportunity here to discuss this guestion beyond giving one cxample,

A few hundred pupils were grouped in a rough way, according to their
physical development and according to their scholastic achievencnts, (Both
concepts, by the way, were introduced as serinls,) Corbinations of these two
cttributes yielded fivo rather distinet types, The physically under-dcveloped
children were cither especially bright or especially unsuccessful, The same was
true for well-developed children; most of them also appeared among the two
scholastic extremes, The children of melium physical development were, on the
whole, medium in their scholastie achievement as well, Relatively few children
were of medium physical development and especially good or bad in their school
work; and reletively few children of unusuzlly good or bad physieal condition
wero medium in their abdbility in school,

The result was interpreted in about the following terms, Among the
physically under-dcveloped children there are two typess those who were too
handicapped to be successful in school; those who overcompensated for their
physicel weokness and did especially well in school, Every teacher knows those
two types from his own experience, Among the espccinlly welledeveloped children,
one group was the alleround type, combining mental with physical mturity,

Tho other group was the "hoodlun" type which, on the basis of strength, has such
a good position in class that it does not consider it necessary to mnke on
effort in school work, If this interpretction is an-lyzed in the light of the
previcus considerations, it turns out that these typcs can be described in

two completely different sets of dimensions, Tnstead of the original attributes
‘\{\ifysical cnd mental developments, new terms ecre now used, such as overe

Q:ition, which is or is not operative; parcllelism between physical end
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ental activity; recognition by scﬁool mates, wk@ch is or is not present,
%ﬂla an interpretation consists logically of substructing to a system of
types an attribute space different from the one in which it was derived by
reduction and of looking for the reductions which would lead to the system of
types in this new space, That is what transformation meons,

The operations of reduction, substruction and transformtion could be
called "typological operations" because their application links any system of
types with an attribute space, These typological operations correspond cf%sely
to the serial operations which link a special group of types to one serial,

It is a matter of oonvenience. whether typbs correspdnding to serial operations
and types corresponding to typological operations should be distinguished,

Good reasons could be given for calling the former group "quasi~types" and for
reserving the word "type" for those systems where more than one attribute is at
stake and where the reductions cut across the oxes of the attribute space,

If this terminology is accepted, the content of these remarks can be summarized
in the following way., The word "type" in current social science literature

is used either to describe standards developed from one attribute by serial
operations or to designate attribute combinations developed from more than one
attribute by typological operations, The logic of these typological Opérations
has not bee. given enough attention so far, and its careful study could improve
considerably the use of types in practical research, These remarks were mainly
concerned with illustrating those typological operations, The main one is the
reduction of an attribute space to a system of types, Threc kinds of reduction
were distinguished: the functional, the nrbitrary numericel and the pragmatic,
The latter one is the most frequent and most important in empirieal research;
its inversion is called substruction, Substruction consists in matching a given

system of types with that attribute space and that reduction from which it could

Lorigino.ted logically., This substruction of an attribute combination to a

kstexn of types permits one to cheok the omissions or overlappings in this

points the way to its practical applications,
1



