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SUMMARY

This work springs from a model of the political-economic 
cycle in centrally planned economies recently put forward by 
Nuti. Nuti's model is briefly evaluated. Then some of his 
hypotheses are modified in such a way that a new model ensues.
The cyclical motion of the economy is taken to depend on the 
behaviour of two political agents: the Central Committee and 
the working class. The former manoeuvers the processes of 
political and economic decentralization and those of political 
and social control in response to workers' behaviour. The latter 
depends on the level of economic welfare and that of political 
control in such a way that catastrophic changes can occur, genera­
ting explosions of political unrest. As authorities react to 
unrest by increasing their grip over the political and economic 
systems, and as changes in centralization levels affect the 
factors of workers' behaviour, a cyclical process of social 
unrest, economic disease and political centralization may ensue. 
Whether this possibility comes true depends basically on the 
economic efficacy of decentralization. If this is high, a 
virtuous circle of economic growth, social peace, welfare 
increases and political and economic decentralization is 
activated. If it is very low, a vicious circle is activated 
in which economic diseases, political anarchy and centralization 
moves sustain each other. A cyclical movement obtains for 
intermediate levels of decentralization efficacy.
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A model of the political-economic cycle in centrally plan-

ned economies (*)

E. Screpanti

1 - Introduction

Where economic decisions are taken by a central polit­
ical authority in the name of the working class no collective 
manifestation of workers' grievances can be tolerated.

In a system like that any economic cycle can. be only 
the result of an "immanent dialectical sequence" "in the in 
ternal competition for social control" (Olivers, 1960, 244, 
245). Yet very few students have been able to study the eco 

namic dynamics of the East European countries as "psycholog 
ical and political processes" (Bajt, 1971, 62) in which 
"such factors as rapid shifts in economic policies, changes 
in organization and planning techniques, political un­
rest, overambitioUS goals" (Staller, 1964, 394) play a 
fundamental role; and only recently has a fully fledged model 
of the political-economic cycle in "socialist" systems been 
developed, by Nuti (1979, 1981, 1984, 1985). These notes

(*) The author wishes to thank W. Bartlett, A. Gay, 
D.M. Nuti and A. Valli for their comments and 
criticisms. The usual disclaimers apply.
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2.

spring from that model. Nuti's arguments are briefly ex­
pounded and commented on in section 2. In the following 
sections some of his hypotheses are modified.A new model 
ensues which, though expressing a different philosophy, 
yields the same results as Nuti's.

2 - Nuti's model

There are three sets of hypotheses.
The first set deals with the political and economic 

structure of the system and accounts for the transmission 
mechanisms through which political authorities can affect 
workers'conditions of life:

1) political and economic decentralization go hand in 
hand ;

2) any increase in centralization brings about microeco­
nomic inefficiency, shortages, queues and a bias to­
wards capital accumulation with a consequent decrease 
in the consumption ratio.

The second set of hypotheses deals with workers'behav­
iour :

3) political unrest is fuelled by shortages,inefficiency 
etc.
Evidently hypotheses 2) and 3) are mediated by two
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3.

implicit assumptions concerning the dynamics of workers' 
conditions of life and behaviour: shortages, low produc­
tivity (and wages), decreases in the consumption ratio, 
etc., worsen workers' welfare;in a system in which no form 
of legal economic struggle is allowed those factors of 
discontent tend to result in political unrest.

The third set of hypotheses deals with the authori­
ties' behaviour:

4) workers' action, as long as it remains below a cer­
tain level, induces the authorities to slacken their 
grip over the economy and society;

5) beyond that threshold, political unrest evokes dras­
tic, authoritarian responses.

In Nuti (1985) the model has the form of a system 
of linear difference equations; it is used in simulation 
experiments but not worked out formally. Thus no demon 
stration sustains Nuti ' s conclusion that the system can 
generate three different kinds of change (a peaceful e- 
volution toward "liberal market socialism", a 
march toward political anarchy and political col­
lapse, an economic and political cycle).Rather the math­
ematical structure of the model gives the impression of 
being capable of generating a much greater number than 
three kinds of change, depending on the values assigned 
to the parameters, on the structure chosen for the time 
lags etc. Yet Nuti's conclusions seem sound and deserve 
to be demonstrated formally as holding under very gener
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4.

al assumptions.
To do this the model is reformulated by using some 

simple tools of "qualitative" mathematics; thus, Simula 
tion experiments are prevented but the basic elements of 
the theory are dealt with in the most rigorous and sim­
ple way. However, the modifications introduced are not 
just formal: some of Nuti's hypotheses are changed sub­
stantially, so that the ensuing model seems fairly new.

3 - Structural hypotheses 

Let:

W = Workers welfare,

D = (Political) decentralization,

D = Economic decentralization, e

U = Working-class action (or moods), political unrest,

U = Disequilibrium values of U, individual moods,

D = Disequilibrium values of D.

Hypotheses 1) and 2) are preserved. Political decen-
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5.

centralization, economic decentralization and workers wel̂  
fare are all diffeomorphisms of one another. Formally:

This function is a heroic shortcut to represent a very com 
plex and roundabout transmission mechanism between the de­
cisions of the Central Committee and the workers' condi­
tions of life. It could be called the economic efficacy of 
decentralization function.

Its derivative, the marginal efficacy of decentrali­
zation , in itself, has no economic meaning but as the re­
sultant of two structural parameters: dW/dDe , the marginal 
efficiency of economic decentralization; and dDe/dD, the 
marginal leverage between the economic and political sys­
tem .

dW/dDe reveals the degree of autonomy between peri- 
feral economic units and the planning authorities.The high 
er the level of autonomy, the higher the ability of author 
ities to activate economic welfare by decentralizing pro­
duction decisions. For instance, confront two systems dif­
fering in the percentage of agricultural production under 
private control; suppose this percentage is higher in sys­
tem A than in B . Decentralization could consist in r£ 
ducing the number of products needing previous authoriza

(1 ) W = W(D)

with

dW _ dW dge 
dD ” dDe dD >
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6.

tion from the planning authorities to be produced. As pr̂ L 
vate producers are prompter than State producers to adapt 
to market demand this will bring a greater welfare increase 
in system A than in B .

dDe/dD reveals the degree of autonomy between the e- 
conomic and political systems, as measured, for example,by 
the percentage of economic managers who are not party mem­
bers. In Soviet-type economies managers pursue not only e- 
conomic but political targets; or, at least, take care not 
to oppose targets set by political leaders. Probably mana­
gers who are also party members are more prone to identify 
themselves with party interests and political objectives, 
while managers excluded by the 'nomenklatura' may regard 
such objectives as external constraints. A move toward de­
centralization, e.g. a loosening of political control over 
management, should enable the second more than the first 
group of managers to pursue pure economic targets with a higher 
degree of confidence; therefore, most probably, in a sys­
tem with a higher percentage of independent managers, a 
higher increase in overall economic efficiency will result.

In this general and simplified treatment there is very 
little to be gained from going into detail and it is be^ 
ter to avoid making any distinction between the economics 
and the politics of decentralization. Assuming linearity, 
function (1) can be represented as in figure 1.
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7.

figure 1

4 - Authorities' behaviour

A central committee is a small body of people with a 
common interest: maintenance of power; which, in the long 
run, coincides with the maintenance of social order. Nu- 
ti's assumption, that the authorities first react positif 
vely (i.e. by decentralizing) to political unrest and 
then,when this rises above a certain threshold,overreact 
negatively, seems to account for some recent historical 
occurrences; however it does not seem a general assump­
tion. Actually, most probably a positive reaction should 
fuel further unrest, so the negative reaction would al­
ways come too late to keep workers under control.Such be 
haviour is destabilizing from the viewpoint of the over­
all system and irrational from the viewpoint of the au-
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8.

thorities' interests.
The central committee should be assumed to possess a 

sufficient amount of instrumental rationality. This means 
that it knows the rhythm of decentralization (economic li­
beralization, political democratization,police repression 
etc.) capable of balancing any specific level of politi­
cal unrest and economic anarchy in the long run and that 
it knows how to adjust to any rapid variation in these va 
riables; which makes authorities play the role of a ser­
vo-mechanism regulating the effects of workers' action on 
the working of the system.

In other words there should be at work a long lasting 
equilibrium (or, rather, equilibrating), relationship be­
tween workers' action and the rhythm of decentralization; 
such a relationship, by virtues of the assumption of in­
strumental rationality, should be monotonically decreas­
ing; there should also be a fast adjustment mechanism to 
variations in the two variables; finally, a neutral level 
of workers' action should be defined, above (below) which 
authorities tend to decrease (increase) decentrali­
zation (*).

(*) If U measures workers'action and U its neutral 
level, the variable U is defined, through 
the mapping U - U •—» U .such as to bring the neu 
tral level of unrest at point zero.
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9.

Formally these arguments yield a function like

, , dS" •(2) ^  = - p(D - D) - ?D .

with

Y =  t (U) ’ f  ' > 0  • f ( 0 ) = 0  , p » 0  ,

where £ and represent, respectively, fast and slow 
moving coefficients of reaction.

An equilibrium trend of decentralization is defin­
ed as the one authorities judge capable of balancing a 
given level of U.Therefore the equilibrium solution of 
(2) gives the equilibrating relationship between decen­
tralization and political unrest :

(3)

(4) 

where

<$fc
D = Ae , A=constant , 

c5 = - (U) ,

6 = —  — is the rate of change of decentraliza- -  dt D
tion. D and e> are represented graphically in figures 
2 and 3,

Equation (4) describes the slow dynamics of de­
centralization. In appendix I it is shown that the 
fast dynamics of £ , accounting for adjustments 
to (I) - D), is stable.
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10.

figure 2 figure 3

5 - Workers' behaviour

Nuti's assumption about workers' behaviour deserve a 
more accurate reformulation. According to Nuti when short 
ages, queues, economic inefficiency and the like impair 
workers' conditions of life there is unrest • Moreover

given the normally poor performances (in terms of workers' 
welfare) of the East European economies and considering 
that the institutional setting prevailing in those coun­
tries enable workers always to lay responsibility on the
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State, why workers do not go into something like a perma 
nent revolution?

In fact workers' moods also depend on a political 
factor: the fear of repressive measures by the authori­
ties to dispose of manifestations of discontent.Politic­
al repression is strictly related to centralization moves. 
Therefore workers' moods can be assumed to depend on W 
and D :

(5) V = V(U;W,D) .

W and D are conflicting factors of workers' be­
haviour: an increase in the W is, ceteris paribus, con­
ducive to peaceful moods, while, ceteris paribus, an 
increase in the D gives leave for more daring behaviour 
by workers. When both factors are enabled to vary jumps 
can result; two hypotheses ensure this :

- A given.constant welfare level can bring workers into a 
peaceful mood only if political decentralization is main 
tained below a certain threshold. When the party grip 
loosens workers' self confidence increases and cumulat­
es, while their "voicing" for welfare improvements ris­
es; if these do not come, eventually workers' discontent 
explodes.

- A higher (but still constant) level of welfare implies a 
lower level of discontent, more peaceful behaviour and 
a higher threshold for social explosion.

©
 T

he
 A

ut
ho

r(s
). 

Eu
ro

pe
an

 U
ni

ve
rs

ity
 In

st
itu

te
. 

D
ig

iti
se

d 
ve

rs
io

n 
pr

od
uc

ed
 b

y 
th

e 
EU

I L
ib

ra
ry

 in
 2

02
0.

 A
va

ila
bl

e 
O

pe
n 

Ac
ce

ss
 o

n 
C

ad
m

us
, E

ur
op

ea
n 

U
ni

ve
rs

ity
 In

st
itu

te
 R

es
ea

rc
h 

R
ep

os
ito

ry
.



12.

figure 4

In figure 4, a family of relationships between U and 
D is shown to correspond to different levels of welfare 
Wi< Wj< W3 ... Decentralization levels D^< d | repre­

sent different thresholds corresponding to those three lev 
els of welfare.

As a change of coordinates has been performed on U, 
it is convenient to transform also the W and D varia­
bles, so that let

a = D - W , b = D + W .

Equation (5), to embody the two new hypotheses of workers' 
behaviour, can be specified as :
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13.

(6) U3 - bU - a = 0 .

This is the cusp catastrophe equation; it determines the 
equilibrium solutions of a dynamic system accounting for 
changes in U as depending on D and W. It is graphi­
cally represented as manifold in figure 5, where the 
blank sheets contain attractors, the shaded one repel- 
lors. The projection of the fold curve (the boundaries 
of the shaded area) onto the W-D plane locates a bifurca 
tion set.

figure 5
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14.

In appendix II a greater number of details is given 
on the meaning of equation (6) and the implied assump­
tion. It is also shown that a stable fast dynamics oper­
ates around those solutions of equation (6) represent­
ed by the blank sheets of manifold 6f.

6 - The working of the model

Now the model is complete. Its slow dynamics is de­
termined by the following three equations :

(1) W = W(D) ,

(4) & = - (U) ,

(6) u3= (D+W)U + (D-W) .

For the moment consider the case in which the slope 
and position of the W-function in the W-D plane is such 
that it cuts the bifurcation set as in figure 6. ©
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a

figure 6

Equations (1) and (6) form a system of two equations 
in the three variables U. Q. It has many solutions , 
whose graphical representation is shovfri by the lifting 
of the W-function onto manifold in figure 6. Once 
a variable is made to vary with time/ths slow dynamics of
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the system is governed by equation (4). For instance, 
let the change start from D(0) , w (o) > u (o) > locating

point T(0) at time t=0 in figure 6. As U(o )<i.0, 3? 0 ; 

therefore D (t) and w (t) increase with t. At point J+,

U undergoes a catastrophic jump. The change from T(o) 

to is described by trajectory T^.After the jump,U( t)>0 

and & 4 Q ; therefore D(t) and W(t) decrease.This change 
is described by trajectory T- . When T- touches the fold 
curve at point J_" another jump in the opposite direction 
will occur after which a new cycle will begin.

Another way of studying the motion of the system is 
the following. By using D=Ae<̂t instead of equation (4), 
one gets, at any given a three equation system in the 
three unknowns. A solution is represented by a point of 
trajectory T+ or T” in figure 6. By letting t vary,the 
solution moves along the trajectories.

The cyclical motion can be represented in a more com 
pact form. Rewrite equation (6) more simply:

(6') U = f(W,D ) ;

then substitute equation (1) into it :

(6") U = f(W(D),D) = g(D).

Equations (61) and (6") can be represented in the U-D 
plane as in figure 7. The S-shaped curves (similar to 
those drawn in figure 4) are the projections,onto the U-D 
plane, of a fibration of manifold i.e. a family of f- 
relations (with W taken as a parameter). The parabolic
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curve is the projection, onto the U-D plane, of the 
fold curve of figure 5. Finally, the heavy lines are 
the projections, onto to the U-D plane, of the g- 
relation, i.e. of trajectories T+ and T- of figure 
6. Simple arrows indicate fast dynamics changes, 
while double arrows indicate slow dynamics. The dash

figure 7
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ed arrows indicate catastrophic jumps. Relation g(D) 
is doubly valued (discarding repellors). When U-4 o , 
it is o>> 0 ; therefore the lower arm of g(D) implies 
a rightward motion. The opposite holds true when 
U ?• 0 . Catastrophes occur when g(D) touches the pa 
rabolic curve in figure 7; this happens at and

£z-
A still more compact representation can be us­

ed. Substitute equation (6") into equation (4). It 
results:

(4') &  = - y>(g(B) ) , DLc D < r ^ ,

an equation that synthetizes heroically the working of 
the model, as is shown in figure 8. Being &$ 0 if 
11^ 0, when U > 0 D decreases, as is shown by the

figure 8
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lower arrow in figure 8. The opposite holds true when 
U£_0. At and D2 catastrophic changes occur.

The cyclical behaviour of the system is due to 
the W-function cutting the bifurcation set as shown 
in figure 6. If this does not occur no cyclic motion 
will take place but only permanent growth processes in 
which decentralization and welfare increase (or de­
crease) throughout. This is shown in figure 9 and in 
figure 10.

7 - Conclusions

It goes without saying that the W-function is a 
very stylized shortcut of the possible relationships 
existing between authorities' decisions and workers' 
conditions of life. Actually such a function does not 
need to be strictly monotonic, nor linear. Furthermore 
it is even sensible to envisage a more or less chaotic 
fast dynamics around it. In short almost any kind of 
change in the mix of political and economic liberaliza 
tion, as well as in its effects on economic performance

and social welfare, is possible. Thus the W-function 
can be seen as only the long run trend of those changes. 
Now, what really matters is the direction of that trend; 
and all the possible directions can be classified into
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three types corresponding to the three positions taken 
by the W-funcion in figure 9.

Depending on those positions, three neatly dif­
ferent kinds of change can arise. Consider the three W 
-functions drawn in figure 9. (D) determines a vir­
tuous circle of selfsustained growth of welfare 
and decentralization with permanently peaceful 
workers. The position of W^CD) implies a high

efficacy of decentralization; with a small increase in

liberalization it is possible to activate a rapid in­
crease in welfare which makes workers prone to accept 
the going state of affairs; a social climate establish 
es itself that feeds positively back into the confi­
dence of authorities and encourages further decentrali. 
zation.

Function W (D) determines the politico-economic cy- 2
cle already described in figure 6. Such a position of 
the M-function implies a low efficacy of decentraliza­
tion. Welfare does not increase rapidly enough to sat­
isfy workers; this urges them to action; at the same 
time the increase in political decentralization feeds 
their hopes and reduces their fear: grievances cumulate 
together with self confidence and eventually political 
unrest bursts forth. As a result of the explosion the 
sway toward centralization gains strength. As the sys­
tem gets tighter, shortages, reduction in consumption 
ratio, economic inefficiency, slowing down in produc­
tivity and wage increases ensue. In these conditions
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workers' anger cannot easily subside. However their be­
haviour must; in fact it will be taken care of by poli­
tical repression (a by-product of increased centraliza­
tion). At last, if the State wins the game, a breakdown 
in workers militancy, brought about by a political de­
feat, paves the way to a new thaw.

If this last event does not come true, the system 
is doomed to move into a vicious circle of political an 
archy, military repression and economic collapse, as is 
implied by function W3 (D) .

The resulting three possible time evolutions of U 
are described in figure 10 as (t), U2(t), U3 (t).W and 
D follow similar paths.

figure 9
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figure 10

Appendix

I _ The need to separate fast from slow dynamics sug­
gests specifying the assumption about authorities behav- 
viour thus :

(2) - P(D - D) - f(U)D . dt
In equilibrium

D - D = 0 ; 

therefore

^=-f(U)D,

and

(3) D = Aeoc , A=constant .

The meaning of equation (2) is that the equilib­
rium level of decentralization varies as a negative
function of U, while its disequilibrium changes adjust
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the discrepancy (D - D). When U settles at a given 
level, , authorities are satisfied with 5^= _ cp(u1),

or D-̂  = Ae^l^ . When transforms into U£ , be­

comes a disequilibrium value, , and the authorities 

adapt rapidly to the new value D2 by reacting to 

(%  - Dg ) .

It is easy to see that equation (3) is a stable 
solution. Equation (2) can be rewritten

(2') + pD = (p + & )Ae£t .at
Defining

D = D - D ,

it is

(7) ^  + PD = 0 

and

(8) D = Be-pt , B=constant.

Therefore

(9) D = D + D = Ae^t + Be-pt ,

which is stable around the equilibrium trend if
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II - Workers do not possess a permanent central com- 
mettee and cannot act strategically. They are a col­
lective agent: a class of individuals. Their behaviour 
as a class must result from some elementary process of 
aggregation of individual moods.

Workers' behaviour is multifarious; it may be an
alyzed through n behavioural variables, X , X ,... X ,

“  1 2________ n

depending on r parameters, c ^  c2, ... cr :

(10) \p — t̂ j(X̂ , X2, ... X^ ; c ̂ , Cg, ... Cj.) •

In general nothing is known about the form of this 
function. However only some of its topological proper­
ties need to be investigated here and much can be said 
on its qualitative bearings if it is assumed that the 
family "'Jr of \£-functions is smooth and generic. Then in 
the case where r=2 and ^  is a potential, it is possible 
to apply a powerful classification theorem of Thom (Thom, 
1969, 1972; Mather, 1,969; Troatman and Zeeman, 1976) 
to get the following results :

- for the family 'jr of two parameters functions^  : 
structural stability is a generic property;
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- the set of critical points of is a manifold 
g  CRn+^, of dimension 2 ;

- the projection map of the critical points of g
onto the parameters space, : g —• R2 ,is local
ly stable under small perturbations ;

- the set of singularities of Y is equivalent 
to the elementary catastrophe, called cusp ca­
tastrophe , whose universal unfolding is

(11) V(U;a,b) = —  - b —  - aU .

Three importante changes mark the passage from e- 
quation (10) to equation (11). First, of the r parame­
ters Cj, c2> ... cf, only two, relabelled a,b, have

been left by hypotesis. Secondly, a smooth change of va 
riables, X^-»U^ > must have been performed on the orig

inal unspecified variables to obtain the new ones ,

Ug, ... Un . Thirdly, of these variables, only one, re

labelled U , appears in equation (11). By Thom theorem

any one function ''f is structurally stable on all but 
one of the n variables. The critical points encounter­
ed on these variables are all isolated, non-degenerate , 
critical points. Only one variable may have degenerate 
critical points. Therefore, to study the qualitative be-
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haviour of V  under variations of the two parameters, 
it is sufficient to concentrate attention on the only 
"bad variable", U arc! its equilibrium values, U.

Here this is the variable called workers' moods, 
or workers’ action, or political unrest. Such con­
cepts, though defining psycho-sociological variables 
of different natures, can be used.interchangeably if 
it is assumed these are homeomorphic. Anyhow, each of 
them would require a different interpretation of equa 
tion (11). Here emphasis is given to the variable cajL 
led "political unrest". Political unrest is behaviour 
pertaining to a single, collective subject, a class of 
individuals. It depends on class moods. A frequency 
distribution of individual moods, as opposed to class 
moods, can be envisaged like that represented in fig­
ure 11-Equation (11) is interpreted as a family of 
such distribution}, the particular form of each of them 
coming from a particular value of the a and the b par 
ameters.

It is supposed that a process of formation of 
the "collective will" operates in class behaviour,con 
sisting in choosing the political action for which the 
support of the highest possible number of workers can 
be mobilized; such an action must correspond to a mood 
around which the moods of the greatest number of work
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figure 11

ers tend to gather. There is no need to be more precise 
about this process. Suffice it to say that it turns out 
in maximizing the frequency distribution of moods. In 
this way equation (11) can be interpreted as a potential 
of class moods, given by the moods of all the individu­
als belonging to the class. Through them a "force" oper 
ates tending to form the moods of the class by aggregat 
ing individuals around the level of moods pointed out by 
the arrows in figure 11.

When a and b vary, the form and the critical 
points of the frequency distribution V(U;a,b) vary . 
When the frequency distribution is unimodal the criti­
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cal points of V(U;a,b) are unique and vary monotonically 
with D. When the frequency distribution is bimodal, up 
to three critical points can correspond to a vector 
(a,b): two maxima and one minimum. In this case, by hy­
pothesis, the critical points vary as a function of D 
broadly in the way described in figure 4. When W, too , 
is allowed to vary smoothly the family of.curves drawn 
in figure 4 originates manifold 6 of figure 5.

Now the dynamic nature of the process of collec­
tive will formation may be made more precise. It may be 
said that class moods or action tend to change in time 
as a function of a force tending to unify workers' be­
haviour. Such a force is represented by the gradient of 
the potential of class moods and dynamically manifests 
itself through the gradient function :

( 1 2 )
dU _ òV(U;a,b)
dt 3u U3- bU - a .

Now maxima and minima of equation (11) can be interpret 
ed, respectively, as attractors and repellors of equa­
tion (12) .

The equilibrium solutions of equation (12) are lo 
cated by the following equation :

àV(U;a,b)
<5u

(13) U3 - bU - a = 0 ,
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equal to equation 6, the equation of manifold S; .
U is an "equilibrium value" of class moods, i.e. 

a value which,for a given level of D and W, gathers sug 
port from a great number of workers and, therefore, en 
ables the formation of a collective action. Suppose 
that, at time 1, corresponds to D(i) and w (i)* If

at time 2 decentralization and welfare change into 
D(2)> and w (2)’ ^(l) becomes a disequilibrium value of

moods. Individuals moods change and class moods will 
settle at the value U(2) • Equation (12) accounts for

a process of fast dynamics which is stable around the 
maxima of the frequency distribution Y(U;a,b) .

The case in which V(U;a,b) is bimodal must be 
interpreted as one in which workers' moods gather a- 
round two opposite states. It could be said that the 
potential moods of the working class are divided. How­
ever class behaviour cannot be. One of the two domina_t 
ing moods must prevail as a unique determinant of class 
action and the moods shared by the workers who do not 
participate in that action will remain as a latent, self 
-conflicting attitude of the class. Yet the time could 
come when this attitude will show itself. In this case 
class behaviour will undergo a catastrophic change from 
a low to a very high degree of protest or viceversa.
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figure 12

Now consider figure 12 and suppose that V(U;a,b) 
first changes from fj. to B, then from fl to Y  and e- 
ventually from Y  to A. when will the. catastrophic 
change occur? When B turns into Y  or when Y turns 
into A ? The first case holds true if. it is assumed 
that, for a parameter change, the gradient function 
must always attain the highest maximum. This assumption 
is called the "Maxwell rule". The second case holds 
true if it is assumed that, whenever two maxima exist, 
the solution of the gradient function will change with 
the parameters by sticking to the maximum nearest to 
that attained in the recent past. This assumption is 
called the "Delay rule". Sociologically the Maxwell
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rule implies a sort of majority rule in the process of 
collective will formation. Delay rule implies the ex­
istence of organized groups capable of exerting a modi 
erating influence over class moods, such as to delay 
(but not to wholly prevent), against the potential will 
of the majority, drastic changes in collective behav­
iour. Here the Delay rule has been chosen, but either 
would do well in the working of the model.

Returning to the main argument, the catastrophic 
points are degenerate critical points. The twofold de­
generate critical points of equation (12) are those in 
which the derivative of equation (13) is nul :

(14) = 3U2 - b = 0 .
3U2

This is the equation of the "fold curve" of S , i. e. 
the curve where the tangent planes of & are vertical 
The projection of the curve onto the U-D plane is the 
parabolic curve represented in figure 7.Its projection 
onto the a-b plane is the "bifurcation set" of figure 5, 
in which Delay rule operates. Its equation is obtained 
by eliminating U from equations (13) and (14),and is:

Maxwell rule operates on the "Maxwell set", which is
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32 .

b > 0 .
The fold curve separates (-r into two pieces. One

is given by 3U^< b and consists in the single sheet,in 
side the curve, shown as a shaded surface in figure 5 . 
This is the set of repellors of equation (12). The oth- 

2er is given by 3U b and consists in the blank sheets 
of G , as shown in figure 5. This is the set of attrac 
tors of equation (12).
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