INFORMAL STRUOTURES IN FORMATL ORGANIZATIONS
(ON AN EXAMFLE OF SCIENTIFIC COMMUNITY)

-

Maria Nowakowsknﬁ)

1., An _overview \

This paper peesents an atvempt to tuild a formal theory of
the evolution of & acientific community, extending and refining
the ideas presented in an earlier paper (see Wowakowska 1974 ).
"he basie intuitive nobions underlying the system can be most
briefly summsrized as follows: scieantific com.unity is inherently
unstable, because the growth of individugi scientific suthority
of its members will eventually make any fixed agsignment of

scoentists to positioms unacceptable,

bis gives an evergrowing terfency to a changej Ghc forces
opposing it tend GO create monopoles, trying Yo gain the control
over the distritution of some scientific goods. This inevitably
leads to alienation of some groups Ol scientists end results in

8 tenfency to form counter-monopoles.

The stove mechanism can be formaliged in 8 relatively simple
way, and the formelism allows to put forward several hypotheses
atout mome of the finer details of the process of developaent

of a stkéémntifié communibtye

The formeliem will Be developmd teginoing with the simplest

c-ncept &pd graduslly refining them,
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Let .a sy first rescrict the comsideratioms to & {ixed
pouent G. Une of tne ycincipal elements of the description
of the stute of & écieubific councunity is the azpecification

who occuples whica poeition.

fo put 1 formally, leat & denote the set of all scéentists

under conciderstion, and let F denote the set of all positions.

ihe concept of "position" (being, in scme sense, a prialt.ve
notion of the syptem) should te interpreted in sac. & vizys that
one position can te occupled Ly only one scientist. .nas, ifor
expnple, if ithere are n scientific institutes under consider-
atiions, taen t.ere sre slso n positions of direcstors, a cestsin
nunbter of pocitions of deputy-directors, 80 wand s8¢ aazsy osibions
of nesds of departments, sssistants, etc. ..ext, each scienvific
journal gives one position of Ghe editor-ia~cnief - nc severul
positions of mexbers of editorisl bourds; the same u, .lies Lo
scientific comnittees, scientific councils, univeraity cuairs,

elected bodles in scientific socleties etey
Forwally, the distritution (or: occupancy functiou, assi q-
uent) of positions among scientists cun bte descrited Ly a func-
tion
V:rs—ps
w:ich amsigns to each position that scizutizt :ho occuples it.

“ne gyebol

$Y(p) =38

means that scientist 8 oc-upies sonrition ;. (fimction Y is

well defined tecause of tiae assa..tion cuab one pcsitlon can be



occupled by one scieantist only).

It is inportunt Lo note vhat \{ mesus liere sny occapution
function, not necessarily tnat conc which sctu.lly sakes lace
at time.t. In obier-words, if @ denctes the class of sll
functions ¥ waich mep ! 4into 5, tuen ab any mouent &
tuc actually existing assignment is one particular Luaction,
|4y ‘fb. fron @? . |

dere tane elements *’ of 4? may bte partial finctions, i.e.
same positione in ¥ mey be left vscant (no elesent of : is
assigned to them). Also, bthe function ‘f need not exhaust the
whole set $S: there may be some elesents in § whicii sre notb

in the renge of ¥ (l.e. there may be some scientists witaoul

positions),.

It is inporsent te meuntion that f need not be one-tc-one,
that is, the same pcl ntist may occupy btwo or more difierent

vositions,.
the sels
Py ={pec i P(p) =8 for some B¢ &}
5, =f{s ¢t (p) = 8 for svme D ¢ &)

represent respectively tue class of all occupled positions, and
the class of all scientists who hold ac leasu® cone pcslbione {(un—

der the occupancy function ‘f De
Phe bagic type of set considered in tne soyiel w.ill be
¢~ We) =fpc ¥ @) =38l

raat is, bile set of all positions occupied by Che sclencimnt 8

nnder the hQypotietical assiznment. Kf e in this nciabion,



‘?;1(5) is the set of all positions aeld by s under the assignaent

which actually tskes place at &.

-

'he mext sspect whici has to be tsken into account is Luab

not every occupency function is asdmissitle.

‘ne admissitility or ineduissitbility of occapancy function
iz related tc various requirements, either specified by laws,
ctatuses of scientific oriunizations ebcs., Ly some unwritbten
sraditions, or simply bty common sense or cow:on consenb. 10
ex;.lain tne nature of Lhese reguirements, it is best Lo give soume

examples of admissitle or imsdmissitle occupsncy functions.

Thus, a function which assigns &he position of a director
of an institute to & grasduate student mey well be fcrmally insd-
missitle (regardlesg of how the rema:ning pocivions are distri-
i ubed among scientists), if a law specifies utbai cthe dirsc.or
must have Fh.D. Another regulstion aiszht, for insvance, reguire
that director of sn institube must at tne same time preside over
its scientific counci® (hence any occupancy function wuich
assigns difierent -ersons 5o these two positions is inasdmissitle)
Sueh f.nction.would also be inedmissitle, if no such feorwal
regulation exists, but tuere 18 & long established tradition
in some ianstitution thal director pr sides over its scientific
council. Finslly, though it may net bte written specificelly,
an sscignment whieh gzives the position of editor~-in~chief of a
Jjournal in, say, nuclear physics to & linguist might not be

addissible, ete,
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Ag mey be seen from Lhese exauples, bLac admissibility of
the total assignment of scientists Go all positions is relctbed
to admiasibillbies'of “glementary"’ assigsaments ci one position

-

to one scientist.

Moreover, 1t ought to be clesr that adreissiltility 1s not a
binary concept, but rather a fuzzy cne (see sadeh 1365), hence
to every occupancy function there should cor-espond s pumber
tetween U and "1, representing the degree Lo walch tuis functicn

is admlssitle.

he "elementary" admissibility, of s sclenvist 8 to the
position p, is slso a fuzzy concept; moreover, this admissibility
chenges in time. Zonsequeiily, witn every scieatist s and

every position p we may assoclate © fuanction

Ss.p(b)

with values tetween O and 1, represencing tue uc,ree of
admissitility of 8 for p at time G. .ine condition
gs'p(b) = 4 means that at time &, tne scientist s is a conp-
letely adniscitle candidate for pj 1if ga.p(c) = 0, he is
totally unsccepteble, while tue intermedisie vulues repres-nb

the partial deprecs of admissibilibye.

‘regted as a function of p, (t) 1is the merbersnip

Bg p
function in the fuzzy set of positions gdunissible for s at
vime &3 tresced as a function of 8, it ic the membersnlp
function in the fuzzy set of candidabes admissitle tor the

position pe

The function gs’p(b) is, as ususl in tine o.ieory of fuzzy



sets, eva'‘usted subjectively. This does not constitubte any
sorious obztamle, since in the seyuel Lue use will te made only
of the @ollowing qualibative

POSIULALE 1. Eor 8oy P € ¥ god s € 5, phe fungtion g (6)
satlefies the relatlop: for ¥, b, ¢;

(1) sﬂnpcb1)> gﬂop(ta) ‘—_:> ss.p(ta);sa.p(t5).

This postulate asserts that Ea.p(t) hes, in a sense, a
single peak: 1f it ever btegins Lo decrease, it cesunot incresase
again. Thus, the three msin types of teaaviour oi this function
within an interval mey be represented scienatically on ¥ig. 1

as "Inerease"”, "Hump" and "Decrease”,

insert tig. 1 avout here
Naturally, the function gﬂ.p(t‘) mesy hsave jumps, anJ also
periods of constancy, so that in perticuler cesses, the pictures

nay look es on Pig. 2.

Ingsert Fig. 2 atout here

- e mr o S A O O W AP G O W A

Ihe Justificatiocn of rostulate 1 1s as follows: iasgine
thet st time ¢ the sciencist 8 1is not qualified for the
rosition p3 then the value of admissitility function is 0. 4s
his scientific suthority increepes, he may tecome more eligible
for the position p, and Eu.p(t) iner2asesy in psrticular, the

jumps may occur &t the moments such as his Ph,D, ete,



-7 -

However, a8 the time ZOGE OR, he acy start beiag less anc
less acceptatle for the position p, Biuply because he may be
overqualified for it. The Juaps downwurds may OCCur at Cimes
such ss_hle retirement, etc., where he may tecoue totally

unacceptatle for a given poslition.

Pig. > shows a hypothetical chmnge of admissibility of a
person for the position as heed of s laboratorye.

lngert Fig. 5 about here

FNaturally, in some cases the admissibil .ty only decreases
all the time (e.ge. for the position of junior assistast, begin-
ning from the time of graduation fesm the university); it mnay
also continuously increase (asge for tone p&gib.on oi honourary
president of 8 scientific socimty, where for lons time the
admiseibildty staye 8t 0, end then may move upwasrd). Finally, Xor
some csses, the admissitility may te constant throuvhout, for
instance equal identicelly O (e.z. i{f the scientist 8 is a lin-
gpuist, end p denotes the position of, say, director of nuclear

regearch institute).

Now, Ghe admissibility of an occupancy tunction T> y 80
time &, will be deter.ined by the “"weakest 1ink" principle,
apecified by the following

POSTULATE 2. 2 a (&) 9f gn occupancy
fupctien Y 2§ time © gquals
(2)  ag6) = min | g g6 P(p) = sfe



Inus, to determine ay(t) ome considers all positions p,
snd admisegibilities gn'p(t) of persons sssigned to Ghese
posit.ons under  § bhe minimel of these sdmissitilities is,
ty definition, the admissibility of the whele occuapancy function.

From rfostulates % and 2 follows

THEORBS 1. fhe_fupction o.(t) satisfies the some rela¢ion
as each ga.p(t). that is, for all t,l< 1 < 6y
(3)  ay(8y) D op(by) =7 ap(ty) 2 apltsde

For the proof, assume that the premise in imulication (3)

holds for some t,<. t,, snd let s,,p, be the pair with
Lf(pb) = 8, for which the minimum is attained at t,. ¥e have

then

Sa (ta) L a\f(ta) < “f(t‘l) -{‘. Eso’po(tq)o

.L.ll'lw '

o*Po

Bs_,p (t) decressss between t, and t,, end by rstulste
o?*o

|y We must have

Bs

which completes the proof.

(8207 _,p (83) 7 4(3)e

o*Po

ihe situation is perhsps best illustrated with tae folloviing
xreatly oversimplified example. Inmegine that S8 = i81,82,85 { and
Pwm ip'l'pa'l’ﬁ'pl&}' and let | be the assignment
P, T 8y
B — 8

Py //22

so that scientists 8, and 8, hold positions P4 and py res-

pectively, while 85 holds the remsinin;; positlons 23 snd  ppe
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H 4 &= - o
Fige & shows the functiouns gbq.pq(u). gsa.pa(c), 535.95(33.
8 (€) and taeir minimum a (G),
5%%y
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Ingert fig. 4 about here

Theoren ‘i asserts therefore bthat sdniseitility of any
occupancy function has the same "single-peakedness" property
es the admissibility functions gs'p(t) for individusl scien-
tists and positions: in any given Utime interval it can be of
one of the three types only, as deplcted on Fig. 1.

4. Freferences
%e shall now consider another important feature of the
system, so far inexplored, namely the fzct that verious posit-

fons in P heve different "values",

fhe discussion of the nature of these velues will be post-
pondd till the next sections. At thils moment, it is sufficient
to raly only on the intlRition sccording to which the differences
in wvalues of various positions p are relzte: te the fact
thet each of them glives at least partisl s¢cess to some scienti-
{ic goods, either dirsctly, or by providins: control ocver soame
other goods (such as dlastribtution of resesrch finances, fellow-
shi.ps, rights of publications, refereeing, etce).

The overall effect of differences in veluss of positicns
of ¥ is that the sclentists ere not indifferent with respect to
varicus occupancy functions. Firstly, the besis for judgment
(of & given occupancy functicon Y ) for the scieutist s is
tihe set T '4(5) of pesitions o walen ne would be sssigned



under { . Secoddly, given two occupsncy functions kf,l and Y >
with T ;1(5) ¥ 51(5). tuat is, occupancy functions under wuich
he would have the same positions, the cicntist s ‘need not be
indifferent btetveen fhum he may judge tnem accordin;; 5o the
positio-us occupied in t'f’," and | 5> by hic friends, eneamies,

superiors, subordinates, ete,

Admittedly, when s possitle caange of occupsncy function
ie discussed (say, :l.q e nominsting comzittes), the discussion
concerns ususlly soue alternative functions Y e € oseeee
whicih differ very little one frou another: the difierences are
only in the positioms under discussion, the remaining positions
are not Lesken into consid ration (they are assumed Go be eyusl
to those under the Ppresent” function (' ). Nevertheless, it
will be convenient to postulste form lly Lhat to esch scieavist
s tuere corresponds s preference relstion }; g ©Over tue class

of all fuanctions f +« The symbol

fa s f2

will mean tuat scientist s prefers weekly (i.e. he prefers or
1s indifferent) f, to [,. The relstion > will be sssumed

connected and btransitive for every s, i.e., we nave
POSTULATE 3. for every & € § and 8l ovcupency funceions

T10 Yoo ¥3

#) sigher Y, >gT> 2 Vo &g (7 (embetn)s

(5) 48 (1 ef2 288 T2 7630 5080 T g5

In the ususl way, the strdct preference 3> end indifterence

~ g 8re defined ast ,

(8) 4 pgfa 124 yg'fa andnot () 0, Tt



(7) \qu"‘s\fa 1:!!“[71 %gfa and \fa ?/'a\f‘l'

Prom (&) and (%) it foliows that g is en equivalence,

and Lbat ;*s is s strict order in the clacs of egulvclence

classes of g

-~

The system of relations i};s. s C J.f allowo now iatroduclhy,
gone concepts relevent for Lae sroup structure of the set I of

ecientists,.

At the tes nnine. let 1= inSroduce the following owe definib—-

ions, wnich wili play besic role in the consldecstionc balow,.

DEFINILTION 1, ine scientist 8, will bte called in preterential
copgoprde with s,, to be dencted by s, —::8,, if

[ 4

ST N
DEF.HITION 2. The preferences of 8, and 8, will te colled
optnogonal, to be denoted by Bql.ﬂa- if

@ YA, {° =5 ~op, 1

Intuitively, referential concorde of 8, witu recpect to 8,
means that the Lreferences of s, are the some as tnoec of B
except tust in csse when s, is indifierent betwees some occupancy

functiocus, 8, may have strict preferences amon; Lie€lie

In terms of motives of supporting, one can say taet lu tois
case 8, will te ineclineu to support tue tendencies of 8, to
caenge the existing occupancy wowards 6 new preferred occdpuncy
function, since these chenges are also preferred by him. un the
otuer hend, %5. will not be inclined to Llock tie tendencies

of &5 - he will eituer suypogt them, or te indiilereal to . er



(observe tpat bthe relation of preferentisl copmcordance =i:

is not symzetrlc with respect to 8, and 52).

ine relabioun J_ of orthogcnality (ebvicusly sy .wetric
witi respeet Lo 8, and 32) meene thst 8, and 8, have ac
mothkve @iloner to suppomt or to tlock ome another: one is indi.ier-
ant G0 any changes towerd occupancy functions prefecved by tae

obthere

7ith ‘the provisions discussed velow, oue caL ny.clnesise
that any group of geientdsts supporting oae anctier will con-
sist of individuals who &sre eitner in tne relatiou ¢f preirecent-
ial concordance, or will have orthogonal prererences. -hus, L€

relationel structure

Loy =t2e L 7

could be called &8 Egg;gbructurg of coalitiong in &i: any coalition

system wuich violates the reslations =—i: &ad L (1.e. waicu
contains s coalition witn two or more inaividuals coanectoed
neither by =:: nor by J_ ) is 1likely vo be unstatle. ndeed,
if s, end 8, &re neither in reletion =:: mor in relation
J_. then there exists two occupency functione s.cu that bueir
preferences on theee two functions are toth strict and opposed.
in such cases, the interests of 8, and 8§, do noi 8jrae, i
they would tend to break away fom any coalition wnicu containg

toth of them.

Phe provision mcntioned abtove ccncerss the validity of taie
nypcthesis: for the tencency to treak awsy frou a coalition
containing both 8, snd 854 it is nececscary that the occunancy

functions on w:ica tneir preferences gLrictly diifer are suifi-



ciently higly admiseible, so that they constitute a real po.si-
L t].itya

This necessitstes some weakeuing of the definitions ol
relations -:1 and J;, by restrictin , tne implications (8)
and (9) to subsets of d? w.ieh consists of occupancy functions
wAth sufficiently high admiseibility. Forually, one can def ne

the relations -4, and | by reguiremenbts:

(10} 8,-:1f B, if for ell T s “F' such tnat a?(c) 2
nw'(t)g r
LF >3"i ‘f = \f}BE\f'
and sinmilarly, |
(1) I1qu 8o if for all %'. ‘F‘ suc.k cuatb a$(b) 7, Ly
l\f‘(b)'?, r
Py ¥ =5 fump, T

It follows at once that ee r increases, the relations
-1, and J;r become wesker (more pairs become related), that
ist 4if p < r’, then

31""—: :r 82 $ 31"'3 :r' 82 ®

31_J_f 8, =¥ 31_]_‘,' B0
Since bthe values of admissitility a () snd a (&)
change in time, both relstions -1, and ‘ r are time~dependent.
ihis may sccount for the fact that a coslition structure sabls-
fying the stsbility condition at time &, heed not be such

at a later time b'.
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5. Lower

In order Lo be atle tomexpress the hypotheses concerning the
mechanisms underlying the evolution of a gcientific comiunity,
one more concept is needed, nemely that of power. iower will be
connected with a set of positiouns occupied bty one scient 8%,
and will be expresred as the force w..ich this scientist can
exert towards the change from tihe exlstin; function- “Ft to
a new function ‘P, or againgt such a change.

If at some momeant G Ghe existlng occupancy function is
“Ft' then the set of positions occupled by s 1is ;1(8).
Suppose now that & cnunge is coutemplated, whic:. will replsce
\ft by some obther function kf . Obviously, & will supposd this
change :I.t“]ot —<B‘f and will oppose it, if \‘-‘ ,{B\ﬂ:. 1f
\ft nys‘f, he may suppost it, pppose it, or remain neutral in
eny efforts to replace Y. by ¥ .

If the scientist occupies the posit.ons %’ ;q(a) under Wot.
his power (speaking qualitatively) is derived from various
gources: firdtly, he may occupy positions waich give him Ghe
right of mekin;; certain types of decisions influencing Ghe fate
of others in some specific way. Belng a head of departuent,
director, member of an editorial comnittee, comnitcee whick
distributes funds or fellowshipe etc, cau serve a&s an exanple.
ine power may elso lie in &he ability oi exerting tacit or
dir-et pressure on others by being in position of "tramsaction"
(called “co-position” in Nowskowska 1976) of some kind., As an
exanple, one can take the process of refereeing soneone & heDe

diesertation. Barring the extreme cases of .very good and very
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bed dissertations, the middle cases aight someGimes ofier

the posuibility of pressure on the supervisor oi tne given

Mol Une could argue tuapt tne set of suach informal or semi-
forual cies in a sclentific comuunity is of an exbreme importan-
ce for the prediction of the actual developaent in & given
concrete situatien. For the description in terms of the

smeneral lows, one can only rely on tine fact tact cercain
poslitions in b ofier more caaance ol entering insco such bar-

weiming positions, nence should be asaixned higner power,

For the considerationsl telow, it will be suiticicnt (o
present the situation in terms of two sum:ery indices, denoted
ty

fl({t ""‘""'> \P)
and

£, (gl ¥ )
to bte interpreted ss follows. ihe value facft -é>? ) is tae
total prescure wnich = can exert towards Gie chasge fro=a T)t
to { . Yhe second value, fs(f;ll“f ) is tne gesistance
winich B cen offer szainst the cnange froax ‘ft to a new

occupancy function Lr.
i'he followimg two postulates about the forces fs(?t — 1)
and fsvftu ¥ ) will te utilized in tne subsequent comsider—
atlons.
FOLLULAEE %o The forces tsCft -—§>LF) gng fB(TtH ¥ ) ure
e, that he Gopu orce of roup of scientvists

for ggr agg;gsb} s _given changs euasls tLie sum of their indi-
yidual forgese.



POSLULATE 5, 2he forges £ (T, == f)aspd 200 T)
on th sit occupie & under 'ft ani tend to

with tne a ssibility

e Gompether

of "s for the positiops uich he occupies under Tee

I'his postulete means toab when a8 is occupylag some
pocitions saci: btnat he is becoming wore and more edaissitle
for them, his force %ifl Gend to increase, while in tae case
when he is tecoming less admissitle for Lheese positions, ais

ferce will tend Go decrease,

e Skability snd mopopolization
se are now in a position to begin rormulaving Cue BypO-
cheses waich describe the mechaniens underlying the svolutlon

oi scientific community.

it i1s perhsps worthwhile to recapitulute the crncents
introduced so far, wihica will serve as ingredienbs Lor iae

furtuer definitions and hypotiheses.

The logi ally independent concepts, which may vherefore

serve in some sense as "primicives" of the -ystem, are:

- the class @) of all occuipsency f.nctions ¥f> P L == 0
-—=the functions gs‘p(b) whicn describe the cianges of
sdmiesitility of ecientist s for tae position pj

- Ghe preferences 3;8 of scientisvs in che class q; H
-- the forces fa(“f’b —> Y ) and fsC(tH ¥ ) which & scien=
tist s, under assignment \ft. can exert towards and a.ainst

the change from ‘fc to ¥ o

The moct essentisl amon; the concepts defimeu in bs.uie of

tae atove, areil



- the set "‘r “YWa) of all positions occupied by s under
the function Y 3}

--= Gile functlion af(t) descritings bae uynamic chauges of
adniasibility of the occupancy function ‘f) 3

— the relations =3: and _L or preferential concordance

and orthogonality between the acientiists,.

Asgume now that at bhe time t, wnen the occupancy funcoion
is \i’t. & change of “Ft into 8 new function ‘f) is teing

contemplated,.

The function \[) may represent some radical cuanges in
the whole comwunity, or may mesn & "local"” change, sz@7 8 no-
mination of a scientist to a certain position (so that, in
the laiter case, "[’t(p) = \\O(p) for all .critions except
a limibed numberdzof positions p).

‘4th respect to the change from "ft to kf’ y 8l1 scilentists
will divide into three cstegorles:

(a) the sat A"(‘ft,*(’) of thoee s for whém \{ >a ‘ft
(favouring the change)j

(b} the set A'(T’t.f) of those, s for whom ‘ft }B‘f
{(opposing the change)} |

(c) the set Ao( 5o ) of those = for whom ‘f’t ~g T’
(indifferent with respecé to the change)e

We can pnow formulate tne following

POSIULATE 6. Ine change from Y, e ‘¥ dgge.pot occur
AL
(2) 2. @08 2 2,(f, —>T)

seha sc AVA

ghere for pluplicity 4 = An(fpaf )y 4% = 40(F,, %) sge.
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in other words, the change Go f will not occur if Chne
total force agsinst it is igreaver tnun the cotal force wiich
could pospitly be sathered for it (i.,e. Gue forcc of Guose
who are for the change, plus tie supportin; force of cnose

who are indlfferent to it)e.

7his allows to chsracte-ize tae conditions f[or stabiliby
of the function Y  : 1t is statle il vaere ure not enou,h
forces to repluce it by any otaer funct iou “f o FOL iBllY,

we have

DHFILILION 3. +The occupancy function {, ie gbsble,

i1f the condition (12) holds for any Y o

It is important Lo observe that the lack of stability
of the exicting occupsncy function \Ft Joes not raply vhat
it will be cnanged., Indeec, rostulate » specifies on y when
an occupency function will not be replaced by spoluer ©OneG.
1t 13& is not stable, then vizere is one or more slternutives
such that tho total forces which gould suppo.’t the caaage
exceeds the resistance. 1t does pot iwnply, haowever, wuab
taere actually be forces strong enourh to 3upport ome alterns—
tive over \Ft’ since the forces for & cnaudge DLy split among
geveral alternatives, and moreover, tne personc indifievent

to the change may not join the persons sup;.0rting tie chenge

Phe definition of stalbility atove 41d not utilize the
concept of admissibility of Lft and Y‘. tenarally, one
could expect that under "pormal” circumssvaunces, 1f there
sxXists \f such btnat af(c) > aft(c)’ taen \Ft cannot be

stable at the moment &3 if Llers exists ab lesst one ascignucil
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‘f wnici i. aore admissiltlo tusn f ., tueu bie forces waics
tlock Y ou.nt to be cawller tuan tue lorces fovourin. Lue
cuenie.
+he atove 1ls & conditien of "fairnese” or "social Justice",

and its violation moy in sone coses rizpify t.ommxintetco of

a-"blockin; monokofh'. I Cerns of o wal dei initlicne, 16
may be sumnorized as fol lowsi

L.PL.(LJON 8, the sbructure of & =scievillc com uniby is
foir, if whenever Y 1o rbutlo, tren cgft(b) 7 aylt)
for every Y .

Bquivalently, 8 1s fair if a socially unfair ‘e cannot be
stable, or that if there esxists a 'f which is socially better

thafh \ft:' then \Pt ¢annot be steble,
Since by the theorem on "single-pesakedness' of l? s tha
admissibility’ of the “present” arrangemant th- will begin

to decrease after some time, the acientific community faces

the following dilemma:
- to ensure fairness, one must make fresquent changesy

- to ensure stanility, one must resign from fairness.

4 partiel converse to definition 4 is the following

SEPINZETUN 5, he pet
S AT(Fl )
ir a Y -Llogkin: soneole, if .e fcllo i, ernuibions oo

sabisfied:
(8) nf(t) D a\{t(t);
(&) 2 gkt D 2 e, —»¥)
gc U scatyal
rhere, as tefcre, A' m *‘-*(*t.\f)a A s -10('[:3.?;)
‘nus, o ‘]" =tlockliay nonowole is ¢ peb of ccicoviste
o cano succescfully block Ghe clun.. re {vrom ‘f.. to a mere

adnissible oecupancy funceion T e
1ae definicion of & Llockio, monopole s vcl: tive Lo
the new occ .paucy ’1’ » seneralizin- the alove definition, we

have
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DEFINIVION 6. 4 set U iz @ .-plocking monopole, if
't S A-(?t.? ) for all ”FE 2, and for any Ye , such
thab (t) 7 8, (t) we have
s fu.;

ar—

s gl 1) , e (fy — 1) .
scuU sc 8'(fg0P)u 4% gf)
fhus, & -=bloceking aonopole it saca taab it may success-
fully tlock any assupancy function feoy < which is more
admissible thnat \?t'

in a similar way one can now define tiie concept of an
enforcin: monopole: it is & group of scienti.sts wno are
Jointly strcng enough to senforce en arcengexent *; whictu is

less admissitle than LPt. Formally, we have

pITINITION 9. The set U AT( ., ) 15 &m “Fms
monopole, if
() ag(8) < 8y (63)
. o

se U B¢ A"uac'

and U is a (—enforcing monopole, if U C A*(*}.?) for all

k(g 1, 80¢ whenever kf ¢ @ is sucn that a*ﬂt) < By (t), tnen
t

the ccndition (b) abcve holds,.

Needilass to B&y, a group U may be & btleciins; sionogpole
with re: pect to some seb <, and an enforcing monopole with

respect to some otaer seb < .
7. h ocut_monopole

From the definitions above ome c&n ottain soma consequences

atout the strategles of monopoles. Lae considerations will



concern octh types of mon:poles, i.e. tlocking and eniovc:in e

It is pernsps wortih to obgerve Luuv tane coancaept of 8
monopole need not necessarily cerry nejutive connotations,.
Indeed, though @ monopole is, by definibion, bLlockin , oeaic
errongements whici: are more admissitle thau the existin:
one, or enforce some which are less admis:citle . .en 1o,
such an event need not be bad. She crucial poinbt is wnetner
tne tlocked or enforced arranceient will te increasing or

desressing ln admissibility.

is en example, imagine that the present arrunge:ent f N
is declining, or abouy to tegln declining in admissibilily,
and @& ne+w ar.sugement “f is enforceu by soae ;;roupe. SUppose
that gt time G, the new arranjgeaent is lese adniscible tuaan

kft' By definition, such a group foras a monopole - at first
sn enforcing cne, and Ghen perhaps a tlocking cne, in corder

to defend the new arrangement “f against further chanjec.

It may well happen tnhat tie adnissibil.ty of cne new
arrangement \f will increase in time (sucu is Gthe case of
nomination to 8 high position someone young &nu wit oub
adequate scientific autaority abt cac .ime of nowinution, but

whose aubiority 1s rapidly growing)e.

In suca cases the monopole cannof be sssesced ne @tively.
iBe nezative assessaent 1o justified only 1f the enflorced
or defended arransgeanent ic not only wcrse taan tne replsced
or alternative one, but ic zlso tocamini; less sad less
admiser ible - s0 Lo speak, & omopole cou te Judzed negatively
if it crestss a social 1nfustice, or scien.ific unifairness,

which is gettin,; worse,



- 22 -

Juppose now that  1s the cless of a rangenents in
whic: the wmonopole U is interastec (say, tu tleck)e. If one
looks at the conditions for U tc be a J-tlockin ; aonopole,
one can see tuat Gaere arc :weversl »uys willcn will 2nhisuce
the presemvation of the conditions under which clecents of

i, are tlocked,

One way is by allowiag %)t with possitly high aduicci-
tility, 80 thau there may be fewer “f ir § w.ici are aore

admissitle toan \4’5. lhis lesds tc a

HY10, 18518 1. 4 monopole interestec in svoiluln; an arrun-
‘zement from & will attempt to suprort the 'fair” cuanges,
that is, cae:ges towards more sadmi:sicle s-rangenents, as

long as the new errangements are nct in (.

in other words, meaters of the monopole will iiy to
appear fair in matters wmnich do not concern Gue lnterests

of the .onopole,

Another way of preserving the zonopole condition is to
preserve the defining ineguality for the forces. -his, in

turn can be acinieved in the following ways:

(a) incressing the pumber of siiwunds on b.e left hand
aside (co-opving new mexzbers o tae moncpole)s

(t) decressiar, the nuaber of suwmunde 0 Stue ci-hi haad
aide (winnin= the neutirals to the monoPOIe's side)}

(¢) increasins tue individual terms on th: left hand ride
(incressiny; tcue individual .owers of monc :0le members)j

(d) decreusing tne individual Gevus on Gue cight snend siue

(decresin;: the individial powers of btau opponents).



Next, the character of the set . and the staLility of

the aonopole may be combined into the

HYPOTIIEGIS 2. A monopole will be more sitable, if the
Bet Q' which it is blocking is small and of minor importance

for a large number of scientists.

A‘# an example, one cen use here a monopole formed out

of editorisl comuittee of some scieniific journsl of narrow
specialty.

“hen one conslders also tne internel structure of the
monopole, induced by the relation of preferential concordance
-32, anc Che individual powers of the aemvers of the mono-

pole, one can distinguish two extreme Gypes:

(&) a monopole U which has one member 8y wibL high
powers fBO(Yt —> ) or fBOOPt1[{7), and sucn that
s-1:50me for e ¢ U, but not nece-carily e~::s” for other

menbters of U,

(b) a monopole U with s—-i3s” for all s.a' U, and
such that fs(f% -—%»‘f) and IB(T%H‘F ) are small for all
8 & U,

The first type is exemplified bty a "school", consisting
of a professor with high power, and a number ¢f those whim
he favours. Here the relat ional structure (with respect to
preferential concordsnce ~::) is "starlike"™, with 8y ( pro-

fensor) occupying the centre,

The case (b) 1s exemplified by, éay, B group of mesbers
of & professionsl sociebty, large enough to block some decisions

in vobing in genersl assembly, yet whaere each membsr has

individually smail power,
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In both cases ocne can expect some kind of stebilily of
blockinz, des#te the fact that Ghe group 23 such may not be
too statle. lu each cusse, bthe monopoli. inj; group w3y fluccuate,
some memiers of the monopole leavin: it, and some others
Jolning. liow long the assignments frouw . will remain blocked
depends here on the power of the cen.ral figure in case (a),

and on the size of fluctuskions of the joint power in case (b).

Next, one could try to formulabe nome othuer conjectures
about the onopoles, not derived directly fron Ghe formal

definitions.

Given a present arrengenent Lft’ the scieanvist 6 0as
positions f‘;q(a), snd he would or would not join the mono-
pole depedding on his predictions as tc the revards walch he
nay get from jolning it.

One obvious reward mey lie in the possibility of blociing
those assignmeats “f w.ich offer him positiona worse than
those wuich he bas at presenb, or in enforcing such a. range.eats
which offer nim bet.er positions. .he rewards, Lo. " ver, need
not involve pocitions, bul also otner Gypes of "goods", such
ac invitations for lectures, recearch funds, publica.ion

rigate, ov simply recornition of one’s work.

Generally, whe:. 8 person considers the possiibilisy of
entering s momopole, he tskes into account such faclors as
his position snd expecled time of Teinj in this position,
expected time of survival of .he monopole, and che costs und

yrofite frow meanbership.



HYpPOI:HRRIG 3, If 8 person expects bthatmthe monopole will
not survive long, he will join i¢ ouly if bhe rewsrds ircatly
exceed the cost,

RYPoriin,1s 4. Fvary sclencist hss his sabjectively optisal
expected Lime of memtership im a monopole, dependini; oa his
expected length of holding the present pocition. ‘h1en nis
poesitéon changes, he will try to Join @& higher monopole,

i.e. such monopole wiose leaders have nl her positions,

It is clear that the interestc of members of a monopole
coincide at least to Ghe extent that Uhey all prefer the
existing \ft te ele.ents of | in case of a tlockiuy mo-.o-
pole, or conversely, for an enforcing monoprle,. .icwever,
teyomd that, the preferences (interests) of members of uhe
nonopole may differ to secme greater or lesser extent. In

connection with this, one may foruulate

AYPOMIZEIS 5. fhe less conflicts of interests between

wenters of the monopole, the stronger is the monopols.

Finelly, c'mparing the cxpected and sctusl rewards, one
may for .:late

UYL otlZs1h 6, Ihe more often weukers of the monopole
receive a8t lesst the reward they expected, tue more sialle
is the monopcie,

HYPO w1815 7. fhe more often tne waiting time foo bthe
rewsrd exceeds bthe expected waitin;, vime, the le:s statle

is the monopole.
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8., Iyrsonsal ggg;;ibrium and a;ieggcggn

It is now possitle to descrite in terms of the supseated
system the councepts o. personal eyuilibriuwm, sna the type

and degree of alienation.

Consider therefore Ghe actual arrangeaent \ft and a
fixed scientist 8, whose cet of pesibtions under -{c is
%';q(s). Let DipPoeese te the positions in f Eﬂ(s), and gcn-

sider the functions gs.pi(c) for positions P sByeees o

Accordini; to lostulate ‘i, each of these functicns, ab
the moment &, is ei.her still in its incresse period (possibly

period of constancy), or is already in its period of decrease.

One can now define the phenomens of internal disejuilibrium,
extermal disequilibrium snd eslienation. Speakin; tirst quali-
tutively, tne amternal disequilibrium is characterized by
the fact that some of the values of the functions gs.pi(t)
are low and some are high., If this property is true st bhae
mwoment &, but is going to diminish some time in the fuburs,
the diseguilibrium may te called varents obierwise, it wsy
te calleu real., lext, potentizl lnternal disegyuilibriun may
be charescterized by the requirement tnat all values of
gs'pi(t) are close &t the moment &, tubl come ol taecse func-
tions sre going to decline, spd some will grow up, &0 cthab

there will te an internal diseyuilibrium at some tixze in

the future,

Schenatically, for che case of z pozitioans only, Ghe
stove types of internal disequilibriz aay be cnsrucuc.rized

on Fig. S.

- @ e @@ e wmk EE A S S Sy a8 .

insert Fiz. 5 stout hcie

- A e e W A wm wWh S W G am e
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° The gbove comcepts are evident emough, sc¢ vust repeeting
them in form of formsl definitlons seems unneces: erye

Now, an external disegullibrium occurs if - asain, o eak-
ing qualitetively -~ at least one of the values gs.p(t) is
low, and declining, while there exists shotaer “f’ s more
edmissitle tosk ‘{,, and preferrod to Y, ty 8. in wnich
s would hsve higher positions. Finslly, aljengtiop occurs, if
there is en ffternal disequilibrium, and Lhe function ¥ satis
fying the atove conditions is tlocked by some monopole.

To put it formally, we may foruulate

DEFINITION 8. The occupency funciion \Ft leads to

externsl disegquilibrium for s, if the followiny conditions

are met: there exists “P such that

(a) there exlst pe\{) ;q(s) . p’é“f’ ..1(5) sabh

Bg,p () > 8, p(E)3
(b) \F 8 &Ft;
t)e

(e) a‘o(t)> mpt( )

DEFINLIION 9, The occupency fumetion Y, lesds to glien-
gtiop of s, if in addition %o conditions (a) - (c) atove,
we have

(d) the assignment klo is tlockod.

The int.itive justification of the necegsity of all four

conditions (&) -~ (d) for alienation is the followinge

For simplicity, imagine that the rresent assizoment Y 6
glies only one position to s, tlat is, \F ;1(8) consists of

only one positiou p.



Imagine now thet an slternative occupency function

exists, which assigns to s another positlon p'.

For the external disequilibrium, condition (&) slatee
that under alternmative assignment Y , sciewtist & would

occupy more appropriaste peoslitlon,

Thie condition slone does nel ~usrantee either disegui-
librium, or alienatién: & neces ary further prerequiasite
is that 8 must prefer the new assigoment fﬁ to the pre-
sent ascignemnt \ft (condition (t)). Indeed, some persons
could be employed more adequately than they are employed,
but is they do not want the new positions, there 1s no reason

to suppose that they feel alienated,

These two conditions, i.e. (8) and (b), in turn, are
still insufticient for disequilibrium: the alternative
occupancy fanction aust not énly te nore appropriate and
preferred by 8, it must slso be more acce table "socially",
i.0. it must not lead to lowering the adaissibility of
positions of others. fhis is stueted in conditlon (c).

AlGogether, 8 i= 1n an exbternsl disequilibrium, if taers
is alk slternative assignment which is at the seme btime
more falr tnan the existing ﬁne, and both more appropriate

and preferable to s.

Hlocking such en assignment (codition (d)) lesds to
alienation of s (#ith respect to the Y’-blocking monopolea).

One can now see that the measure of the degree of allien-
ation must contain the coapomnents corresponding o (e)=(d)es

vhich may be referred to as
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(s) individusl injustice component,
(b) preference-blocking component,
(¢c) social unfairneass component,

(d) sirangth of monopole component.

1f (a) is highly violated, tnat is, the diiference
Es,p'(t) - gs.p(b) is large, the sclentist 8 will feel
highly aliensted, because bhe llocked alternaiive \P is such
that we would be in a highly more sppropriate position than
at the present assignment \Pt‘

If (b) is highly violated, that is, the tlocked altebnative
ie "very much" preferped to the present ‘Pc, the scientist s
will feel hignly alienated because he is deprived of the
highly desired goods.

If (c) is highly viodsted, that is, the fifference
a?(t) - aq%(b) is large, then s will highly alienated because
the new slternative ‘f whica is being tlocked is nov only
bet®er for him, bub wo.ld slso be much more acceptable socislly.

Finally, if (4) is highly satigfied, thet is, the blocking
monopole is very strong, then s will feel highly sliensbed

because he hac more feelinz of "powerlessness".

Anym sdequate measure of the degrae of alienaticn whould
tuerefore combine in an appropriate way tue components (a)-(d)

for all alternatives blocksd by some monopole U.



9, jiypothepes about alimnation, ponopolization sn¢ stabus
digeguiljbrium,

Let us observe first that tue concepts of internal snd
Bxternal status disequilibrium as defined sbtove sre closely
releted to the concepts of status diseguilibrium of -andall
and “trasser (1975). hccording to them, e hecessary condition
for status disequilibrium is status amultidimensionslity, and
the existence of separate rankings in each dimeansion. Lisequi-

1itrium occurs if the ranks do not ’'mabch”,

In the case under considerations, when the situatios is
rastricted to science, the dimensionc of status correspond to
various positions occupied under *2 by the seme person
(in case of internal diseguilibriuu), ancé also addiseibilities
of various positions in alternstive ascignments f (in case

of external disequilibrium).

It 35 worth to meation thst the terms "internsl” end
"external" as used here do not carry any psychological coauot-~
stions: en internal dieequilibrium is gueh that it is defined
only in teras of the existing assignment ‘fc. withous referencs
to what "could be", while sn externsl disequilibrium calle fov

conperison of the actusl &nd the poventisl assignment,

The mein zmechanisms conjectured by iondall &nd ' trasser
are formulsted as a hypotliesls that a person will try
(a) to moximize the highest rank, snd

(b) to equalise all renks vy increasing tae "lag;ing” oues.

[0 see how these mechenisms ca. ry over Lo the present
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cess, let us proceed systemoticelly, and conslder first an
internal disequilibrium (regardless of the poscilkle existence

of external disequilibtrium or slienation).

ihus, we censlder only the rositions peld, without relabing
them to those which cculd bte held, and suppose Luat the person

in question holds two positions,

(a, Apparent ipnbzroal disequilibrium

Clesrly, one can distinguisih nere three basic types, as

depicted on Flg. 6.

Ingert Fig. 6 about here

HYFUTHESIS 8. An increasing apparent internal disequilibrium
occurs most often for sclentists in the early sisges of Ghe

career, wnen cney are somewhat prematurely advanced.

EYDOTIESI® 9, A decreasing a;parent internsl liseguilibriuam
occurs most often for scientistis in the late stares of the

career, of for scientists whogbecome ill or disabled.

HYTO.. .ESIS 10. A mixed internsl disequilibrium occurs most
often for ecientists in the early slajes in the carper, waen taey
are "selectively alienated", i.,e. kept on some positions waich

they outgrow,

Clesrly, the apparent intermal disequilibrium doe: not
present too nuch of & problem for a person, and there is oo
reason to assume thnat s person would éisplay any tendency to
reduce it: ihe situation will "egualize" in tne ccurse of time

within goms finite time horizon,
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(b) resl snd potegiisl taterns) disequilibriua

fuls is typified on Fige. 7, where tnc dise uilibriun

tepds to become more and more severeé. .ere one cou szotbe

o e WP G e a4 GF ap W av ws & ok

-

Insert Fig. 7 atout here
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HYFOLESAS 19. in cese of a reul (potential) internal
disequilibrium, s person will try o reduce (prevent) it by
advencing in posision, even prematurely (movin froz "“upper
tranch” to u lower curve), or sometiuzs even renil:niog from
some pesitiomns, 1f tley sre “anbecoming” (resipning from s

position represented by "lower btranch”).

(c) Exterpsl status digequilibriug

Let us now conuider a more intersctiny case, nuzaly ot
externs) shatus disequilibrium, pozsitly conmtlned vith sllen-
ation. llere a necessary (but by no meanc sufficicot ) condibicn
js the exictence of an elternative wnich offers person s
nore sdaissitle positions. For simplicity, let 6 and
sive the person s «ne position cbly. For a. extc.nal disequi-
1ibrium, the pilcture oust be suci tiat Ghe adaiscitilicy of
position aeld (solid line) lles talow G.ab lor &ho sociuion

.ader alternative {dotted lina); see Tig. Ge

- s Ee e W EE M @ S Es A e O

Ingert Fig. 8 about here
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For an externsl status disequilibrium, the plcture zmusy ce

not only sucn es on lig. S, tut alsc tae new agsignmenb

wust be preferced ty s, and socially mere fsir Gusn - iy

it is tlocrad, there is slsc alienation.
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Though the comfiguration as on Fig. 8 alome doec not
suffice for disequilibriua or alienation, one cen make hypo-
theses about the types of configuratioms which are most likely
to be sssoclated with diseguilibrium and alienation.

HYPOTHESES 12. The externsl disequilibriun and alienation
are more likely to be assoclisted with cases when the two curves
of admissibility diverge, than when they converge (toey diverge
if whet s holds et present beccames less snd less admissible,
while what be could have becomes more and more admissible).

Of course, the remarks concerning the measure of alienation
cen be translated into hypotheses, sucn es toat (ioc the avtove
case), the greater the difference between the two carves,
the higher alienation, etc. Such hypotheses, as being sacher
i:auto_logiul, will be cmétted here.

One can, however, state the following hypotheses releting
the levels of positions and levels of alienatiog.

HYPOTHESIS 13. Thne subatitution of poaitious (or geods)
lesding t0 a decresse of alienation is essler to echisve for
those on lower positicms. More rrecisely: the same degree of
de-g'ienation is achieved by smeller advancemeatl from lower

position than frem higher position,

HYPOTHESIS 1. The subs.uitution of preferences (casonge
of preference for some positions or gosls, achieved by mesns
such as sociotherapy etc) which leads to the sams level of
de-alicnatior is easier to achieve foo those on lower levels

of positions then fer those on higher levels of positioms.
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HYPUiLESIS 15. It 1s essler to introduce mew rules
of admissibility which would lesad to Lhe same level of de-alien-
ation of those on lower ponitioms, tien for taose on aiiher

positions.

EYPOFLESIS 16 An increase of strenith of the mono pole
lends to 8 grester incresse of alienation of those on higher

positions than on tiose on lowsr peoitions.

The abtove hypotheses correspond respectively to tae

conditions (&) - (d) for alienation.

Let us now look &t the situation fro. the point of view
of a monopole which alienstes e zroup Of persoms. . uch & mono-
pole is, generally, interested in presem¥ing the a.pearence

of & counter-monopole.
The hypothesis about the above may be torzulated as follows:

HYPO:HEEIS 17. The appearence of a counber-monopole
in the gcroup of alienated persons ic lepg likely, if

(a) the variance of the deyree of alienation among those
slienated is lerge; '

() the groups structure, smong tiem tast induced by bhe
relation -t: i loose (l.e. there are few connections wliogeuvuer,

sbd no subgroups strongly connected).

ine intuibiye justitication of polnt (b) requires no
conuent. As for (s), the hypotnesis asserts Lhat the more
“homogeneous” with respect to their levels of alimnstion
is the group of alienated perscns, Ghe more likely 1t 1is 5aeb

they form a counter-moncpole.



@ have sled

HYrOais . O 18 sach per:on perceiven tie oiceritatlon oi
levels of slisuatien in nis reference vToup. ne acco kww o
tiie right is Lhis éiatritution {1e0e wim arre nitnly zilznoted
persone ), L.e xore probotle that & per:cn will hove B Sreater
tolervnce #or slienstion,

HYFOY:. 7 I 19, LLe lerzer iz the roup ¢l sliensted ,or-
sons, snd Lue grester the density of relations -:: 4l Jrclier-
antial conccrdance, tne igre.ter tiae cuance of en «p Bsrence
of translent ceslit ous, formed in orlier 5o eafoice roue

partlsl 7onls against the monopole s blockinge

HYPOT 12010 204 Jhe mrenter ieg the chsance of lelmin- the
-onopole, the ghorter ir the sversge Liuwe 6. cdupetion of

transient coalitioms fro: uypothesis D,

‘'he stove hypotneses counceraed the ¢ . peasrence of counter-
monopoles, »nd the strcteziee o0& a moacpole Lo precerve its
existence. Finally, one can torm:lete some hypctae~er sbouat {he

individual reactions of persons wht are alicnsted.

Gaperslly, one 30y cate;,orize cuce recceiions lnuo Lwo
troad cete -oriea: of fisht and of wibadrowzl. Jus Lirst can
tole on forms such as protests and cogleints 1o niaer susthoriv-
ies, leiters to editers eteg the reuctions of witndrovul ney

renge irom change of work, illness, to sulcide,

Une cculd expect tast Laare ¢xiclm some r~lations brtoeen
Gim- of reaction, its Lype, the de.req 0i ulienatlon, unn tae

” - l-
perscn 8 position.
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dYEOL 0L 21. wae Giae of resction o1 an uilcnsted

perron teom.: to te shorter, ir

(p) uny of the glienstdon « wponents is hligh

(v) the sdmissitility of the preuend pesision is rapldly
decressiuy

(¢) a person bolongs to the Froup reloted by preferentisl
councordance, who sve stallarly aliensted ss ne

(d) a person ies on & higher pcsitlon.

AYPUids &, 22. fGiven tnat & resctiou occars, 1L iz more
lively to be oi withdrawal type, if

(&) tue person is on 8 lower po itilon

(b) the alienation conceras uore *intangikle” goods, such
an recounltion of one & work, etce.

e resction is mere 1liely te be of fighilo., Uyo.e, if

(8) the person is on higher position

(b) taa slienation concernc more ‘taopiltle” Joous, Sudiy

as resecurca srsabs, Lrovel funds etc.

Senerelly, it is obvious taul & person will join & wmono-
pole LI the srospect.ve profits, ic lorm of e saere ia Lus
monopolized zoods elice, &TE pufficiencly nishy iu chousdeg
between several monopoles, he will select one which he judres
to be test, in tone sense of its sbtrensti, proupective hroizon

of exlctence, snd goodc which 1L srevides.

snen u person is in & menopole, ne receives sCae J00dES,
and the cosnces of teln: saticfled increase. ia @ulCl CaLe, he
will try sfter some time £o joln snother monojcle, :hese coo-
sidepstions cugzest that the clscritution of va« dar:Gion tiame

of participation én s aonopole nes uvas follesing “aring’ 0=



- %) -

HYPO..isiiTt 38, .Le lrniser 8 perscn beleonss te & aonopcle,
the -resbter Lhe chances Eh&b he will leave iU tr oin suouner
Bonopole. reormully, Lf £(x.; is sihe probubility tuse Sae
sucubion of membership in & wenopele will be exectly x, «nd
F(x) ir the wrobtabllity bnat ui. curstion will te lass (.an x,

suen £(x)/{9 = ¥(x)) is un increasin: function of Xe

ilere £(x)/(1 = I'(x)) 45 the condibicnsl prolsbil.ty
tuat a persecn will telorn | Lo Lae oncpole for axatly x, iveu
tuat he telonge Lo it {for x or more, In cbtiier werd-, wiais
juantibty re.recente the "aefection :icie” [or those wus are

in the monopele feor st lesst x,



' Footnotes

) For the concept of stalus dis guilibriwi, ee .zsnuall and
Strasser (197%); for the Jarxian view of Lue concept of

alienation, see Jaroszewski (1985).

T

L euie Jaroszewski (1969)..Alienacja (in Polisa: Alicapation).
larszava, PWN

el JAsndall, d. Strasser (1975) On tiue tueqry ol status diseyui-
librium. Some causes and coanseguernces reconsidered. rreprint,
Institute for Advanced Studies, Vienna

..s Nowakowska (1976). Alienation and moncpolization in scieince:
a for al approacn. In press in: ... Brenner, .l. Lrus er (eus.)
Jie Idee der ‘mbGfremdung in der Hezialwissenscnafien. Ire He .del,

vordrecht,
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