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I - INTRODUCTION

The aim of this research is to formalize the existing
competing hypothesis to explain the public organizations behavior in
regard to the societal decision making, and to conduct an empirical
test of these hypothesis in California cities, The specific
contribution of this research is to present enough evidence to show
that a contingency theory approach to societal decision making is
the best plausible explanation to the public organizations behavior

.at least in California cities.

There are at least four theories explaining the.
process of societal decision-making: (a} bureaucratic theory, (b)
ecological theory, (e) analytical or sinoptic theory, and (d)

contingency theory.

-Bureaucratic Theory: Decision-making in public organizations affects

the environment but is remotely affected byit.
Decision-making is internal to the bureaucracy, relying on the
dynamics of the organizational life and on the cognitive and
informational constraints existing in the turbulent society we live

in.

Public . Environment

Organization - - (society)

The "Politics of bureaucracy" is the best explanation

of public policies being enmacted by public organizations,

The rationale behind the power of the bureaucracy to
establish policies based on its wvalues and motives can be recast in

the words of Weber almost a . century ago:



Under novmal conditionz, the power position -
of a fully developed bureaucracy i€ always .
overtowering, The political master finds
himself in the position of the "dilettante"
who stands oppoette the "eapert", facing
the trained official who stonds within the
management. of administration., Thie holds
‘whether the "master" whom the  Dureaucracy
gerves 1s "people", equipped with the
weapons of "legislative initiative”, the
referendum, and the right to rvemove
oficials, or a parliament, elected on a
more artstocratic or more Mdemocratic"
baste and equipped with the right to vote a
lack of confidence, or with actual
authority teo vote it (Weber, 1846).

From the moment the bureaucracy became the rational -
meaning based in krowledge and expertise — source of power in the
society, as compared with charismatic and theological sources of
. power, it.gained a relative autonomy to determine what is "better"

for society aft large,.

Many authors have continued to explore the skills of
bureaucracy as the new basis for power in society, for example,
Rourke (1978, 1976), Mouzelis (1967), Habermas (1975), and Dreitzel
(1975), among others, but without considering explicitly the type
or mode ‘of decision process undertaken by the bureaucracy. What is
at stake here is the transformation of bureaucracy in technocracy -
the independence of bureaucracy from the "political, non-rational",
aspects of societal decision—making, to the paramount importantce of

rationality and expertise - in the so—-called post-modern society.

Three main explanation of the way in which bureaus
cracies make decisions are to be noted: (a)} the satisficing theory,

(b) the incrementalist theory, and (c) learning systems theory.



.~ CHANGE/COGNLTLON [ ' high understanding . .| . .low understanding

incremental , some administrative incremental politics
and "technical”

decision-making

analytical method: analytic method:
synoptic (rational) Disjoint
L Incrementalism

't (among others

lakge revolutionary and warg, revolutions,
utopian decision- crisis and grand
making opportunities
analytical method: analytical method:

none, not formalized or

well understood

Source: Adapted from Diagram 2, p. 78, op.cit,

The "disjoint incrementalism”", contend the authors, represents the
typical decision-making of the bureaucracy im present society., It
is characterized by'"mafginal choices" with regard to existing
objectives and policies; therefore a "restricted variety of policy
alternatives™, as well as, "a restricted number of consequences"
are considered for any given policy. Ends and méans are chosen
together, and the“cfiteria for choice of an alternative - ineremental
change = is the consensus or agreement among the bureaucrats
invelved in that specific.policy ~ independent of whether they
agree that the policy "is the most appropriate means to an agreed
objective™ (Lindblom, 1959).

Schon (1971) introduced the notion of "dynamic
conservatism™ of social systems — meaning "a tendency to fight to
remain the same,.. to maintain its boundaries and its patterns of
internal relationships"™ (p. 32) - and of "learning systems” -
meaning a social systems "in which dynamic conservatism operates at

such. a level and in such a ways as to permit change of state (from



Simon (1957) introduced the notions of "hounded
rationality" — meaning that for different points in the decisiom
hierarchy the "rational™ solution: to a problem will differ given
the level of commitment one has at each point to specific problems
and goals ~ of "limits to human cognition" — meaning that perceptiocn
and cognition intervene between the decision—-maker and his objective
environment and that the human capacity to grasp reality is limited
.by his view of the world, knowledge, etc, — and of "satiation" -
meaning the psichological drive and motivation of a decision-maker
to achieve his aspifation level and to satiate his needs and desires,
Therefore, not knowing the precise contours of reality, conditioned
to his place in the hierarchy, and motivated by his own aspirations,
the decision-maker looks for a satisficing resolution of a perceived
problem=situation, rather than "optimal" solution to the actual

problem,

Braybrook and Lindhlom (1963) introduced the notiomn

of "incremental changes":

We consider the introduction thiough public
policy of what is considered to be a new and
important element (in: the combination of
elements to which people vefer in eaplaining
inportant social ehangé) to be a nonincremental
change. On the other hand, a somewhat greater
or reduced use of an existing soctal technique

or g somewhat higher or lower level of attainment
of some existing values is a small or incremental
chonge, .. We therefore wish to specify that a
small or incrementdl change is one that, within
some short time period, such as five years, 1s
amall . or ineremental, regardless of the indefinite

future (page 64).

| They combine this notion with the limits of human
cognition to generate a four state possible policy situation, as

seen below:



one stahle state to another, through zones of crisis) without
intolerable threat to the essential functions the system fulfills
for the self" (P. 60} to explain the behavior of the bureaucracy.
Therefore, the policies chosen are the ones capabhle of assuring the
survival of the bureauéracy.as an entity. Accordingly Schon

characterizes the behavior of public organizations as:

Government ts an institution fer performing
publie functions and an agent fbr tnquiring
into public problems affecting society as a
whole. As an instrument of public learming,
veo. the govemment... rests largely on a
théory of the stable state., It accepts

as mysteriously given the {ssues around
which policy and programs must be shaped,
It treats government as center, the rest of
soctety as peviphery. Central has the
regsponstbility for the formation of new
policy and for its Irposition on localities
at the periphery,. In spite of the language
bf experimentation, government—initiated
learming tends to be confined to efforts

to induce locglities to behave in conformity

with central policy. (pp. 176=177)

Ecoleogical Theory: Decision-making in the environment affects

public organizations but is remotely affected
by them. Decision-making is external to public organizations, and
public policies and services reflect the socio-ecomnomic

characteristics of the environment, the society.

[ | Eaviromment
Organization |

(Society)

_ _ . " . . .
The demand:.for services and consumer" satisfaction is the hest

explanation of public policies which reflect the satisfaction of



societal needs by public services and goods.

The nature of public goods was identified, although

in a very preliminary way, already at the time of Adam Smith:

The third aid last duty of the sovereign
or commonwealth is that of erecting and
maintaining those public institutions and
those public works, which, though they way
be in the highest degree advantageous to
a great soctety, are, however, oj’éucﬁ,d
nature, that the profit could never repay
the eapense o any tndividual or small
nurber of individuals, and which it there—
fore cennot be eapected that any individual
or small number of individuals should

ereet or maintain, (Vol. IT, page 244)

But, the féaSOH of'pﬁbfitébility*overshadows the
real nature of. the public goods -~ the indivisibility of the services
among separate persons, .Once produced they are available for a
whole collectivity. The defense against external enemies provided
by an army, cannot be consumed by some persons in a country, without
all others sharing it., Another way to say it is that "Public goods
"are not subject to the 'exclusion principle'; it is impossible to
prevent their consumption by many while permitting their consumption
by some. Thus, [ for éxamplei[ mosquito control is not‘oniy jointly
consumed by many persons im equal amounts,it is impeossible to
exclude persons in the control area from consuming this product”
(bavie and Duncombe, 1972, p.4Q). Of course this is mnot to say
that all persons value them equally. 1In some cases, a minority, or
even a majority, may oppose their production and distribution, '

‘while the public goods will still be provided equally to them,



Since one cannot exclude persons from getting the
benefit of public goods it is impossible for a producer to provide
them for a profit - the Smith argument, Therefore, either they are
provided By pubBlic organizations, or they will not he provided at
all.

Wagner (1883) introduced the "law of increasing
expansion of public activity" to relate the public goods, as measured
by public expenditures, and the level of economic development, as
measured by real income, such as "State expenditure may be higher,
.in absolute and as a percentage of national income, in [51]
proportion ...greater [ than] the [free lnational income..." (p. 7).
Buchanan (1970), interpreting Wagner's law, argued that the income
elasticity of demand for public services should be larger than one
as "income rises beyond subsistence levels,... but..., as
individuals become affluent, basic needs for collectively provided
services may also be met, and the public clamor for additional

public activity may subside”™ (p. 56).

The role of public organizations is seen as the
~service provider of public goods as a function of the "public
wants"., Decision-making with regard to policies in public
organizations is a reflex of the demands for the public goods as
expressed by the level of economic devélopment. Or, as interpreted
by Musgrave (1959, p. 73), political variables intermediate this

process:

The tax must be set as a price, designed

to mawimize the satisfaction that the
consumer- derives from his payments for
public and private services. The
equilibrating force by which this adjustment
18 secured 18, 1n most cases, the political
mechawism ﬁy'ﬁhich the ageney. of gobernment
is forced fo repregent the wishes of the

voters.



Dye (1965) extends the notion of the dependency of
policy outputs from public wants to include two possihle ways in
which the level of economic development is linked to public sexrvices
providing: é resource view, and a need view of the policy process.
In the former he includes the cases foreseen by the Wagner's law.

In the latter he imecludes the cases of poor states where public
organizations impose higher or more seﬁere taxation, in order to
provide the level of services demanded by the population, that
would not be provided otherwise. But, again, it is the high or low

level of economic development that determines the policy outputs.

Analytical Theory: The decision-making process of public

organizations affects and is affected by the
environment, The decision-making is internal but based on externally

determined problems and issues of the society.

Public ' — t> Environment
Organization <: . s ' (Society)
The rational analysis of societal problems - the

definition of "public interest" or a societal "welfare function", -
and the definition of alternatives to cope with them, are the best

explanation of publie policies.

Different reasoning can be invocated to explain and
support a rational behavior for decision-making in public
organizations., The tradition of ratiomalism is one of the most
important in today's way of thinking, and as such, it has seeds in
- so many branches of knowledge that it would be almost impossible to
sumarize how these branches came to explain that decision-making is
rational. We will limit ourselves to review three, perhaps
interrelated- theories with these characteristiecs: public finance/
economics, comprehensive planning, and systems analysis, They have
in common the same paradigm of decision-making as composed of: (a)
identification of the problem situation or issue, (b) objectives

selections, (c¢) identification of possible alternatives that solves
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means equality in terms of "maximum welfare" to all members of
society, with some receiving more than others, in a way to maximize
the total, TFrom a radical perspective it meams actual equality in

economic welfare at any given time|l].

Finally, the policies for economic stabilization
refer to actions to assure price—level stability and full employment.

Its rationale is as follows:

4 free economy, Tf uncomtrolled, tends
towards move or less drastic fluctuations

in prices and employment and apart from
relatively short-term swings, maladjus tments
of a secular. sort. may arise towards

wnemp Loyments or inf?ation.- Public policy
migt  assume a stabilizing funetion in

crder to hold within tolerable limits

in dépaﬁtums from high employment and

price stability (Musgrave, op. c¢it., p.22).

Therefore, from this perspective, the role of
décision—méking in public organizations - is to.identify the issues
and problems. associated with the delivery of public goods, income
distribution, and economic stability, and to conduct an analysis
and seaxch for the best policies to cope with the existing

discrepancies in each of these areas.

Comprehensive Planning

‘"We‘define planning as a process for determining
appropriate future action through a sequence of choices." (Davidoff
and Reiner, 1962, p,11), The same authors see the reasons for
planning taking place as (a)} efficiency and rational action, (b)

market aid or replacement, and (e} change of widening of choice.

In the first case planning is justified as. "a means



the problem, (d) evaluatiom of these-alternatives in regard to the
objectives and resources, (e) selection of the "best" altermative
- the one whoge outcome maximizes the objectives, and (f)

implementation and follow—up of the best alternative, leading to a

new cycle of decision-making.

Public Fimance/Econcmics

Musgrave (1959) calls what was described as ecological
rasoning here, as the "benefit approach™ to the satisfaction of
publie wants, He then proceéds to describe what is know as '"the
. ability—to—pay approach"” as the mechanism capable of satisfying
public wants. He sees the fumctions of public policies as threefold:
(1) to secure adjustments in the allocation of resources, (2) to
secure adjustments in . the distribution of income and wealth, and (3)

to secure econocmic stabilization" (p.5).

The first refers to the process of effectuating
taxation in order to provide public goods, .covering the same ground
that the ecological theory supports: "Indeed, there was a time when
the provision of public services was considered L the governmentalj
only legitimate function, and it was argued 'the fiscal problem pure
and simple’ should not be confused with 'alien considerations of

-social and economic poliey™ (p.17)

The second — the "distribution branch", in Musgrave's
terminology - corresponds to the notion that the "revenue-expendigure
process of government is bound: to have social and economic effects,
and that these may be aimed usefully at purposes not directly
connected with the immediaté-objective of satisfying public wants,
Adjustments in the state of (income) distribution are ome such
purpose"” (p.17). The "proper"” state of distribution can be formulated
from a varfety of points of view. From a democratic point of view
economic and social equality is an assumptionm, But even there the
interpretation of equality can again be-seen from a variety of
perspectives, From a conservative point of view it means "equality

of opportunity” to obtain income, From a liberal perspective it
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of reducing waste or producing the greatest return from employment
of resourées"‘Ciﬁidém, pp. . 14=153). TIf the process of decision-
making is not logically organized and directed towards the
achievement of an optimal alternative, scarce resources will be

wasted, and/or the greatest secial benefit will not be accomplished.

As market aid or replacement planning can be seen
either as a regulatof of markets so that they can operate effectively-
"providing the factual basis that w111 permit various value
"alternatives to be confronted and tested Ethrough free competlblon]"
- or to serve.as "a new and contreolling system of pricing- and
distribution,., — a 'directive' method that will in itself yield

rational order". (ibidem, p.16).

Finally, as a change or-widening of choice, the
planning process can he seen as the arema where the "interested
parties"” can get. information about possible.aiternatives to the
allocation of resources, and the implications of each of the choices
open., The wvalues underlying each proposed course of action can be
aired - as assumptions and value judgements. With regard to change,
its contribution is in the sense of not taking old or present wvalues
and policies for granted, but guestioning their rationality and
proposing alternative views and .actions. The "spell cast"™ words of
tradition and conservatism are challenged by reason, and the meaning

of present actions as well as alternative actions are discussed,

Many interpretations of comprehensive planning do
exist, whether it be corporate planning - Ackoff (1970), William
and Harris (1976), among others - or systematic planning - Stuart
(1976), Colling (1974), among others or strategic planning - Steiner
(1969), Ansoff (1971), among others.

Systemg Analysis

If we are going to consider planming in
a systematic manner, we will have to
wndertoke a description of planning as
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on activity., That s, we must try to
break dam the system ojfplanniﬁg into
tte component parts, The decision as
whether or not there should be planning
te tteelf a plan. The decision about
effectiveness and'opportunfty costs of
planning ave again a plamning type of
decisten. But Juslt becguse there 1is a
paradox. need not detract from the value

of planning. Indeed, the systems approach
tteelf e Dbased on-q paradox. The approach
advises us to look at the 'whole systemy”
but tﬁe amownt of effort we spend on
trying to wnderstand the whole system

18 itself a system problem (Churchman,
1968, pp., 150 and 178).

“Therefore, although ‘dealing with the whole system,
system anal&éis tﬁkes a completely-different pointfof view to
planning .than tﬁé comprehensive” planning approach, The approach
addresses the problem of understanding each isolated publiec policy
from the perSpective.of the holistic mnature of social problems and
systems, of governmental systems and actions, as.well as of planning
as as system, Human behavior is understood not only from "the
mechanistic {so—called behavioristic) wview of human behavior... [but,
also,] from a teleological or purposeful view [of behavior]"

(Ackoff and Emery, 1972, p.5). The'implicatioﬁs'of this point of

view are very far reaching:

Put :another way,..., scientists zended to
derive their widerstanding bf the functioning
of the whole from the structure of the parts
and the structural relationships between them,
Today we increasingly tend Lo derive our
wndergtanding of the structure of the parts
~of a system f‘_r'om an understanding of the
Pumetioning of the whole (Ackoff and Emery,

1972, p.57.
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Churchman (1968, b) established as the basic
criterion to the design of planning systems-(and social system, in
general) ‘the "ethics of the whole ﬁystem;,“that is that there is no
sﬁch thing as improving a part of thé'system without taking into
account what happens to the whole system as a consequence" (ibidem,
p.70). Therefore planning can only be conceived as performed by a
"well-informed public", because nmo "expert" planner will be able to
see and understand the whole -~ given his néeds'to.reduce the
problem to such a specific level that it can be solved by a group
of specialists. How a well-informed public can come into existence,
is an open question (even. to Churchman) given the "hidden leadership"

"operates by attracting the attention of

in our society - which
society to certain issues and consequently neglecting other issues™
(ibidem, p.74), the complexity of the whole, and the costs and

education necessary to obtain the "relevant" information in regard

to the "important" issues of the society.

Many systemic thinkers (Mason (1969) and Rittel and
Webber (1973)) have tried to cope with this requirement by
proposing a dialectic and dialogue role to planning while conducting

an inquiry into-.social problems.

Contingency Theoxy: The type of relationship between the public

organization and society in the decision-making
process depends upon the characteristics of the society in which the
organization is immersed, There is no such thing as-the best
explanation; one theory will explaimn the relationship of
organization—environment to each set of circumstances better than
others., For the purpose of this research the contingency theory is
also proposed. Tt will use all of the above theories as possible
explanations, dependimg upon the characteristics of the environment
as follows (Eﬁery & Trist, 1965;.1972): (a) bureaucratic theory in
turbulent environments, (b) ecological tﬁ.eory- in ‘reactive
environments, and (e) analytical theory in disturbed-reactive

environments.
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To werify and. "prove" a societal decision-making

contingency theory requires a test of the following conditionsg:
Necessgary

There are at least two different models ‘to explain
the societal decision-making process in that meodel i has superior
explanatory power over model j in environment i, and model j has

superior explanatory power over model i in environment j.

Sufficiency-

"causal textures" of

There are at least two types of
the environment that logically imply different relatioms between
public organizations and socilety in the societal decision—-making

process.

This research, although still exploratory, will test
the necessary condition by examining the behavior of a local
government through the record of traces left behind by its. resource
allocation decisions - that is, the budgets and expenditures of
.local government functions. It is assumed that pléns and programs
are translated into budgets and actualized as expenditures,
refiecting the societal decisions of public resource allocation by
function/agency in order to generate.spebific types of public
services, Budgets are sufrogates of other types of plans and also
are used in decision-making on how to actualize these other types
of plans. Expenditures, besides prossessing the same properties as
the budgets, -add information on how the decisions were actualized
in practice, Finally it is important to note that in the local
government the budgetary process is often the only existing overall
planning procesgs, Its validity as a surrogate of the other possible

types of plans is thus increased.
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IT - PAST RESEARCH

The main findings of previous research in societal
decision-making will he reviewed here using the previously defimned
framework of the various main trends in existence. This is not an
exhaustive bibliography of the area, but rather a selected review

of some representative works in each of the existing trends.

Bureaucratie Theory: Testing of the concepts of sociaetal decision

theories through budgets derived  from the
incrementalist movement. The incrementalist position was defined
by Lindblom (1959, pp. 79-88) and discussed later by Wildavsky
(1964) who, for the first time, introduced budgets as surrogates to
the decision—-making process., It was expanded by Crecine (1969} who
first appilied the metﬁbdoloty used Iin this study to local-level

government,

Justifying why the environment.i$ not considered in
the. budgetary process and introducing the notien that it is an

internal process, Wildavsky (1964) said:

Secular trends in the growth of national
welfare programs and"increasing‘jédbral
respongibility for a host of services are
wnlikely to be reversed. The participants
(from the ovganization) take these environmental
conditions as "given to .a considerable extent
and so much we 1f we expect to wndevetand why
they act as they do (p. 7).

The tationale for budgeting is incremental in that
no agency hudget is reviewed as a whole, "but it is based in last
year's bhudget with special attention to a narrow range.of
increases of decreases™ (Wildavsky, 1964, p.15). He introduces the
conceﬁt of "base", the amount necessary to carry on. the existing
programs, and of "increments"™, the variations of the bhase., Finally,

the determination of the budget becomes a matter of intermnal
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politics within the hureaucracy with a series of "games" among the

participants.

Davis, Dempster, and Wildavéky (1966,.pp. 529-47)
conducted and empirical study of fifty-six non-defense agencies of
the U,S. Federal Government in the period 1947 to 1963. They
studied different formulations of the budgetary process in termos
of linear regressioﬁ equations and tried to explain the reasons for
the actual decision making prbcess. They considered two levels or
decision-makers: first, the executive — the agencies and the OMR
and, éecond, the legislature - Congress, Their reason for
utilizing the regression equations was that "the altermative decision
.equations can be tried and the most appropriate one used, The
appropriate equation explains the data in that; given a good fit,
the process behaves as if the data were generated according to the
equation" (Davis, Dempster, and Wildavsky, 1966, p.542). Their
findings were that the incremental model explained the executive
(667 of the equations fitted had R? > .81) and the legislative
(78% of the equations fitted had R? > .92) behavior in enacting
policies. ' Many studies, such as those by Sharkansky (1969, 1978,
1971) and Friedman (1975} of the American States; Wannat (1974) and
Padget (1976) of the Federal Government; Crecine (1969) and Larkey
(1975, 1976) of the loeal government;-and'Campbell (1973), Souza
(1974) and Cowart, Eansen and Brofoss (1975) of the Japanese, Bra-
zilian, and Norwegian govarnﬁents,.folloWed“the same paradigm and,
with the exception of Padget and Souza, generally found that the

incremental model explained puhlic policies.

Three main counter—-arguments against the incremental
‘model appear in the literatures They are: (a) random selection
within comstraints, (b) conflicf and coalition among peoliticians in
the effort to maximize re—election chances, and (c¢) slow changes in
the environment affectinglpolicies. The two first counter—arguments
are explanations based on the hureaucratic theory and the last ome

refers to the ecological theory.
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Ecological Theory: The testing of societal decision theories

through political process variables aﬁd their
relationships to'public-expenditufesVis rooted in the basic works
of Dawson and Robinson (1963) and Dye (1965). They conclude that
the political variables considered were not significant to explain
policies. Rather, socio-economic faectors were the determinants of
public policies. These studies were conducted as cross-section
correlation and regression studies of the American states where the

main wvariables considered. are:

Variable Operationalization
Publiec policy - Public expenditure (total or per .
capita) '
Political process Party competition, partieipation,
' equity
Socioeconomic Income, industrialization,

urbanization

The rationale of why public expenditures are determined
by the environment is that the socioeconomic conditioms represent
the needs of society which are satisfied through the delivery of
public services by government agencies, therefore shaping public

policies and expenditures (Elliot, 1965, pp. 186-ff).

7 Wilensky (1970, p. 197), referring to the research works
in this area, has said that "the number of these 'determinant studies'
has reached almost epidemic proportions and no -attempt will be made
to review all or even most of the studies.“. This task is much more
difficult tenm vyears later than it was at that time. TFor the pur-
pose of this research, it is enough'to say that works such as: Dye
(1969) and Wileﬁsky‘(1970) concluded for socioeconomiec determinism,
the so-called Dawson-Robinson model; others, as Sharkansky and
Hofferbert (1969) and Cnudde and McCrone (1969%) concluded for the
joint effect of socioeconomic and political wvariables on policies
and that the political aspect was a function of sociceconomic
variables, the sowcalled Hibrid Model. Tompkins {(1975) and Dyson
and St. Angelo (1975) and others argued that only methodological
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errors (treated through path analysis and analysis of the relationships
in multiple points in time) can account for. environment determinism,
and concluded that the policital variables determined policies, the

so-called Kev-Lockard model.

From the point of view of public organizations, all three

conclusions refer to influences of the environment on policy.

Analytical Theory: Although analytical theory, one of the oldest

traditions, is considered to be the "classical®
approach, it has only recently been systematically tested as a

plausible explanation of public policies.

The rationale to explain why public policies and
expenditures depend on both environment characteristics (societal
needs and problems) and decisions made intermally by public officers
is that the public organization management analyzes the environment,
defines problems and objectives of society, and then proceeds to
evaluafe alternatives, select the best one, and enact public policies.,
The public organizations are seen as expert staffs to analyze and
provide public policies for the resolution of socio-economic problems

of society.

Shepard and Godwin's (1975) study of semﬁﬂyﬁﬂmee Michigan
municipalities in the year 1967 discovered the effects of socioeconomic
and political variables on policy and the feedback of pelicy outputs
on these variaﬁles. They also estimated. the recursive formulation
of Cnudde and McCrone and Tompkins and concluded that "although
recursive models might appear adequate for the study'of. determinants
of public policies, their use can be misleadingﬁ(p. 582). The
differences in results were striking. Participation in the recursive
system was seen as the politieal-variable affecting policy,
together with socioeconomic status and family life Strﬁcture._Party
competition had no influence either ©n participation or policy.

When feedback was introduced; party competition-wés'seen as

affecting participation and being affected by policy, together



19

with the same. sociceconomic variable. Finally, participation
showed insignificant relationship to poliey but it was affected
by the feedback of policies. The "one way" character of the

previous .two. theories was. reorganized.

Salanick and Pfeffer (1977) studied the expenditure
and income of thirty'U.S;'cities during the years 1951-1968 and
concluded that the policy expenditures were determined: (a) 607
by socioeconomic conditions,.(b) 20%Z by mayor's discretion, and
(c) the remaining 207 by other unexplained reasons. Since they
included the existing "form of government" as parf.of the
socioeconomic conditions, it is not clear and has .yet to be
studied how much is really due to the environment of public.
organizations and how much is due to the organizational policy-
making process, but it is clear that Eggglare.the determinants

of public policies and expenditures.

To date there has not been any attempt to study a
contingency theory of poliey determination.: However, I conclude
from the existing, apparently contradictory, evidence that the
theory which best explains the patterns of public policies in a
given action-space is dependent upon the type of environment

condition present.
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IIT - RESEARCH HYPOTHESIS

The overall research question addressed by this
research - is: Is the mecessary condition for a econtingency
theory for societal decision—-making satisfied in the cities of

California?

The data for this study came from the official records
of budgets and expenditures for the cities. The data are
analyvzed with respect to three basis assumptions: (a) inflation
and population changes impact public policies because they effect
increments in revenues and expenses and therefore should not be
controlled; (b) the local resource allocation process should be
studied through the agencies that actually participate in it
since it is their behavior which is recorded in the budget, and
(c) budgets should be considered as endogenous variables while
expenses are exogenous variables in the local agencies decision

process. Let us consider  -each assumption: in turn.

The first assumption is based on the rationale that
both inflation and populationlchanges can be sources of non-
incremental variations im revenues and because "the 'great
equation' binding budget makers demand that: expenditures =
revenues + budget deficit" (Wanat, 1974, p. 1227). Consequently,
to control inflation or population change is to eliminate part
of the phenomenon we are observing, the allocation of resources
genetated by these means. Also, inflation has a "redistributive
effect" over budgets (Souza, 1974, pp. 47-8, 78) through the
nominal increase of all agency budgets but some ﬁore than others,
which ‘represents in constant.dollars, a decrease of omne in favor

of others.

The second. is based on-the rationale that the -budget-—
ary process should be studied through agencies that have no other
sources of revenue than the city budget and which, excluding

mandatory programs and capital expenditure . funds, account for
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the majority of the city budget. 1In doing so, we lose a "balancing
routine" connecting all agencies to total revenue. We assure the
selection.of agencies through ‘a "relevance principle” (Bento and
Rands, 1977, ch. 4) and exclude agencies'that possess their own
sources of revenue. The agencies chosen accounted for over 757 of
the total operating fund in both cities. This assumption is also
based on.thE'conclusiéns of Crecine (1969), Friedman (1975), and
Larkey (1976) that the role of the legislature in the local
government is very limited in budgeting. Either or both the
agencies and the mayor play the major role in the process, and

by studying an equation that represents the attitude of the
agencies, or by studying the mayor, with respect to the correspondent
agency, we are being consistent with the process models developed

for local government.

Finally, the last assumption is based on the ratiomnale.
that,'as a consequence of the limited role of the legislature,
the previous year's budget does not express to the executive, at
local level, what level of expenditure is acceptable; that is, the
ceiling base, as effectively as actual expenditures do. Hence, the
decisions to be made in the research allocation process are guided
more by exogenously generated expenditures than endogenously
generated prior budgets because the expenses are actual values -
agreed upon by the participants in the day-to-day operating.
decisions., It is reasonable to assume that these agreements will
be carried on into. the budgetary process by the same participants —

the various levels of the executive.

The incremental model was chosen to représent the
bureaucratic theory in thié research because, as seen previously,
it is the prevailing model in this tradition. The DDW function
stands for Davis, Dempster and Wildavsky (1966, pp. 532-3)
formulation, slightly chénged to consider expenses as the bace}
WBI for Wanat (1974, pp. 1224—6) new basis for incrementalism,
also slightly modified consideringwthe.actual.increments'of the
budget for the current year; and, CPRI for constant—-proportion-

of-the-revenue-increment, CGRI for constant—growth-revenue-increment,
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and DCFP for dollar-change-fiscal-pressure, as defined by Larkey
(1976, pp. 51-2).

The competing theories and models are operationalized

as follows:

: Class of
Theory Model Function Forms of Functions
. : *
Bureaucratie Incremental  Linear 1. DDW : Yt =.bl + bZYt-l
2.WBI :Y =b, +b¥ -1+bA
- WBI t 1 27t *hAY
3. CPRI : AY'=b. + b AX.
: S | 2%t
4, CGRI : Y* =bh, +b,.Y + b AX*
’ " e T T2t 3t
5. DCFP : AY*— b, + b AY
) B A 27 -1
] . ] . * .
Ecological Satisfaction Semilog 6. SSLT: Yt = b1 + bzln Yt—l
7. SSLI: AY'=b, + b.Al
- SSLI: AY,=b) +bAln Y
‘ Step x
Analytical - Rationa i ) . -
alytica ational Function 8. RSF Yt blp1 + bZPZ + b3p3

The notation to be used throughout this research is:

yi = budgetary figures to year t.
yt_l = budgetary figures to year t-1, last year budget.
Ay?-‘== increment 6f budget of year 1 over expenses of year t—1.
yt—l = exp.ense figures to year t-1, .last year expenses.
AYE—IQ, = increment of expenses from year t-2 to year t-1.
xt. = estimated revenue of year t..
Xy "= actual revenue of the year t-1.
A%* = increment of estimated revenue of year t over actual of t-

1.
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A'yt_l = expenses increment proportional to. revenue proportional
inerement = Ax§
—= " Y1
X
t-1
1n Veop = naperian logarithm of expenses im year t-1.
Aln Ve = increment of maperian logarithm of expenses in the

vear t-1 over t-2,.
Py = policy in effect from year 1 to shift-point 1.
Py, = policy in effect from shift-point 1 to shift-point 2.

Py = policy in effect from shift-point 2 to last year

studied.

The satisfaction model was chosen to represent the
ecological theory because (a) the prevailing tradition of relating
socioeconomic variables to expenditures,. as previously seen, does
not allow the test of the hypothesis based solely on budgets and
expenses; (b) the underlying phenomena is more "satisfaction" of
social needs than "supply"” of public services and- goods, and (c¢)
the intrinsic characteristies of human satisfaction'pfocesé. It is
an overall hypothesis of the contingency theory that organizations
develop actions and strategies to cope with the environment, and
as such, we should be able to study these actions (their decision-
making process, and the environment eharacteristies) in isolation.
Then it should be possible to establish the relationships between
them. For this reason.our design should allow us to study the
resource allocation process within public organizations, and yet
allow us to identify the policies as responses to societal needs
and problems.. To do so, we can see the responses of publie
organizations as (a) the supply function of publie services and
goods, based on a societal demand for them, and (b) the
satisfaction function of social needs through the delivery of
public services. The first approach is more appropriate to
explain the behavior of "client—ofignted“ organizations, while
the latter.is a better foundatien for "public-oriented"
organizations. The satisfaction model, then, . is more suitable

because, by our assumptions, we are dealing with primarily
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public-oriented organizations. The semileog class of functions

was chosen over the hyperbolic class to.reﬁresent-the'satisfaction
model based on two conditiens for humaﬁ.satisfaction: (a)
diminishing rate of substitution -— the satisfaction with a good
increasing rapidly in the beginning and later on-increasing by
diminishing rates of increment; and (b) no upper bound exists —
the human satisfaction is unlimited. Finally, two formulations

of the semilog are possible: (a) SSLT (satisfaction-semilog-total)
function to explain the pattern of the total public expenditures
and (b) SSLI (satisfaction—semilog-incfement)”function to explain

the pattern of the increments in public expenditures.

The rational model was chosen to represent the analy= .
tical theory because it is the prevailing theory in this traditiom,
although as. seen previously almost no empirical studies have been
done on it. The step function is. selected to represent the
rational model because it meets the following conditions for the
rational model: (a) relative independence of decision from
internal factors, (b) shifts in decisions due to changes in the
environment, and (c) endurance. of decisions, once rationally
established. Decisions are seen to .be made based on the scanning
of the environment and identification of social problems and
societal needs. Budgets“cannot ‘be explained by expenses but by
social problems and needs. When changes in the needs of society
relatéd to.a specifiec typeé of service occur, the problem is
feanalyzed and a new level of budget figures is established. This
generates‘distinét "quantitum leaps" or outcomes to new levels,
either over or under the previous one. A'new poliey, once
established, should remain almost constant until another change
in social ﬁroblems and needs occur. Then, the observable rational
behavior can be imagined as a sequence of policies, with up down
discontinuities between them — each one enduring a certain number
of years. This is not to say that polieies are a function of
time, but rather that they.are fixed during a certain time. The
RSF (ratiomal-step~function) formulation expresses this
characteristic and alse contemplates two major shifts in policies

in order to simplify the analysis.
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An illustration of these three models is centained in
Figure 1. The data are from the City of Los Angeles. The
incremental model is depicted by the Davis, Dempster and
Wildavsky model (DDWi applied to the Fire Department Budget and
expenditure data. The satisfaction model is depicted by
satisfaction semilog total function (SSLT) applied to the Public
Utilities and Transportation department data. The rational model
is depicted by a step function (RSF) applied to the Building and
Safety department data.
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IV - RESEARCH METHODOLOGY

This research is based --4qn'budget and
expenditures as well as estimated and actual revenue data for the
91 agencies shown in Table 1, from 1940.to 1978. The selection
of the 7 agencies within each city, was based upon .2 "relevance

' and ‘the existence of the agency during all the years

principle,’
considered. Fimally, in all the cities, revenue was considered

to be the total of the operating funds.

As noted earlier in the paper, existing methodology has
employed linear incremental functions 'exclusively. = Existing
methodology is summarized..im Figure 2(a). The methodology
necessary for this study requires that.we discriminate not only
among forms of linear functions but also between linear and non-
linear models. Moreover, it requires that each class of model,
the different forms .of linear and/or linear functions, be
discriminated. As can be seen in Figure 2(b), the methodology
developed includes a step for determining the shift-points and
poliey variables (pi) and a linearity test to discriminate between
classes of functions. Steps 2, 4, and 5 are similar to the
existing methodology, with the non-linear functions "converted
into ordinary linear models by a .suitable transformation of
. variables" (Kmenta, 1971, p. 451). The significance test is
based on F and R2 statistics after the necessary autoregression

transformations.

The shift—-point identification is not an entirely. new
concept in this kind of study, since Davis, Dempster and Wildavsky
(1966, pp. 538-47) considered it in their pioneer study; however,
later works disregarded its implicatiomns. Following Maliavaud
(1964, pp. 233-4) and Kmenta (1971, pp. . 568-9) only ‘two major
shift-points were looked for. - This was.in crder teo assure
enough observations for the three resulting policy-endurance

periods.

Two general strategies could be followed in the iden-
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tification of the shift-points: (a) to look for individual shift-
points for each agency within a eity, or (b) to loek for overall
shift-points that fit approximately all the functions within a
city. In general, due to its simplicity, the second strategy is
preferable to the first. However if the shift-points by agencies
were significantly different, individual measures would be
preferable. Given the volume of data involved in the analysis,
and the fact that the shift-points. of the individual agencies
occur in concentrated periods of time, the second strategy was

chosen.

Table II shows the results obtained in the various
agencies, by city. Unfortunately, data was not available for all
years foreseen in the design for the different cities. When no
data was available,'the corresponding year was left blank in

Table II.

Appendix A presents the full development of the method
used to determine shift-points at the agencies. It is based on
least—-squares estimation and measures when a given parameter of
an equation relating expenditures to revenue, does not belong to
the same equation of a much larger time span than the one
considered in the given year. 'This research also contributes to
the development of methods to study the linearity of such
equations, albeit preliminary. Some sensitivity analysis to the
method was made, but a full scale experiment 1iIs necessary to
give extermnal validity to such a method, which, of course, is

beyvond the scope of this present research.

The policy-endurance variables were created as follows:
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P,=1 P,=1 P,=1
city (0, otherwise) (0, otherwise) (0, otherwise)
Alameda 1944 - 1953 1954 — 1964 1965 - 1978
Alhambra 1940 -.1950 1951 - 1964 . . 1965 — 1977
Berkeley 1940 - 1952 - 1953 - 1963 1964 - 1977
Compton 1940 - 1955 1956 - 1966 1967 - 1978
Long Beach 1940 - 1955 1956 - 1967 1968 - 1978
Los Angeles 1926 - 1945 1946 - 1962 1963 - 1976
Oakland 1940 - 1952 1953 - 1964 - 1965 - 1978
Sacramento - 1940 - 1953 .- 1954 - 1963 1964 - 1978
San Diego - - 1940 - 1952 1953 - 1965 1966 - 1977
San Francisco 1940 - 1953 1954 - 1968 1969 - 1978
San Jose 1945 - 1955 - 1956 - 1966 1967 - 1978
Santa Ana 1944 - 1958 1959 - 1969 1970 - 1979

Whittier 1940 - 1956 1957 - 1965 1966 - 1978

The testing of non—linéarity_is new in this context,
although a very familiar one to other fields. Malinvaud (1964,
pp. 233-4) -and Kmenta (1971, pp. 468-9) have presented a method
in which, irrespective of the alternmative functional form the
relation among variables may take,.if we have two to four shift-
points available in the linear funection we suspect of non-
linearity, then we can identify such a condition. Theil (1971,
Pp. 225-5) and Kmenta (1971, pp. 470~-2) described an alternative
method, alse independence .of the possible alternative non-linear
form based on the ordering of the residuals and using equivalent
measures — the (modified) von . .Neuman ratio, and the Durbin-
Watson statistics, respectively. The disadvantage of the second
method is that "if the ordering of the residuals according to.
inereasing values of x .and according to time is similar, we
cannot distinguish between nonlinearity and autOTregréssion of
the disturbances over time" (Kmenta, 1971, p. 472). In our caée,
unfortunately, this has happened, and the only pﬁssible method to
be applied is. the first. one. Kmenta (1971, p. 469) has described

the method and its rationale:
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The rather obvious implication of linearity is
tkat,tﬁe slofe and the intercept of the:fegression
equationinusf remain-constaﬁt over dll values of
the explanatory variable. What we can do, then,
ig to divide the sample observations into a mumber
of subsamples, each subsample corresponding to a
different and nonoverlapping interval of values
of the emplanatofy variable. We can estimate
the slope.and the intercept for each subsample
and test whether there are any significant
differences from one subsample to another.

A more straightforward approach to the test can be set
up by a regression equation that combines the original independent
variable with binary instrumental variables corresponding to the
time periods in which the function was divided -in subsamples. Then,
we can test the . linearity as if the function defined above was
a competing theory. in whiech additional explanatory variables were
included in the equation (Kménta, 1971, pp. 370-1). The test

statistics to be used is:

2 2
R - R
Fo-r, n-q » 220 4 Q K
Q-K- 4 - g2
Q
where n = number of observations; Q = number of variables considered
in the new enlarged regression equation; and K = number of variables

considered in the regression equation we suspect of nom-linearity.
If the F-statistic is significant at various levels, .001, .01, .05,
then it is said that the relation among the variables is non-

linear; otherwise it is linear.

We already have binary variables that satisfy the
requirements of the methed: the policy-endurance vectors. -The sub-
samples are meaningful because they are defined by the shift-points
in policies.of each and all of the:agencies. To avoid confusion
in the notatioen used, when referring to these variables as policy-

endurance, we shall note them, as defined previously, P;. When
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referring to these variables as instrumental to the test, we

shall note them zi.

From the inspection of the regression equations of the
five functional forms of the incremental model and with ‘the aim
of simplifying the analysis of results, it was assumed that by
testing the linearity of DDW, this result could be extended to
the WBI; and testing the linearity of DCFP, this result would be
extended also to the CGRI. - The following three equations were
then formulated to test the linearity of the agencies' decision-

making. -

]
o
+
o

h . * . te L) .
LDDW: y¥ 1 byyeoq * b3 z, * b& (zllyt_l) +

b_.z. + b_. (22.y

ey

LCPRI: y* = b, + b

% *
1 Z.Ax + b3. zy + b4 (z2 A Xt)+
(¢ %
b5 z, + b6 (ZZ' Axt)
. . o= ! 1
LDCFP: v¥ b1 + bz,A Yeo1 + b zy + b4 (zl.A Yt—l)
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V - RESULTS AND CONCLUSTIONS

The overall results of this research confirm our hypo-
thesis that the necessary condition. of the Contingency. Theory
occurs. in practice, as can be seen in Table TITI. There is
evidence to conclude that decision-making processes other than
the incremental model have been employed in significant number
of agencies of local government; In our research almost 40% of

the cases were non—-bureaucratic.

To measure the significance of our results, a series
of counter-hypotheses were considered and tested against the
overall hypothesis that the three types of decision-making

considered did exist in practice:

Table IIT

Sumary of the Results

THEORY | BUREAUCRATIC | ECOLOGICAL | ANALYTICAL
CITY

Alameda 5 2 0
Alhambra 3 3 1
Berkeley 5 1 1
Compton 2 3 2
Long Beach 5 2 0
Los Angeles 3 2 2
Oakland 5 2 0
Sacramento 7 0 0
San Diego 4 2 1
San Francisco & 3 0
San Jose 7 0 0
Santa Ana 1 4 2
Whittier 4 1 2
TOTAL 55 25 11

% of Total 60.4 27.5 12.1
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(a) There is only Bureaucratic decision-making in the population,
(b) There is only Ecological decision-making im the population,

(c) The results could have been obtained from random numbers

chosen between 1 and 3, and

(d) There is only Bureaucratic and Ecological decision-making in
the population; the results obtained for Amalytical decision-

making are random errors.

These counter—hypotheses were translated im terms of

expected frequenéies in each of the decision models, as follows:
Table IV
Counter—hypothesis Expected
Frequencies (in %) and Xz Values

Hypothesis Bureaucratic Ecological Random _ No
Model Only Only Numbers Analytical
Bureaucratic 100 0 33 50
Ecological 0 100 33 0
Analytical 0 0 33 50
x?  Statistics 203.4 787.5 33.3 18.1

Using xz tests we are able to reject all the counter-

~hypotheses at the .001 level of significance.

Therefore, it seems

that the three types of decision-making did exist in the population.

1. Linearity testing

The linearity test was conducted using the ecriteria that

if at least two results were significant at

result was significant at

.05, or at least one

.01 (provided that the LDDW was one of
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these results — since it represents the best linear fit), then

the function would he considered non-linear.

The results of applying step 3 — the linearity test —
to the data of all cities is displayed in Table V.

In performing the linearity test 21.6%Z of the cases
(157 regressions out of the 728 performed) were found to have
autoregression problems. Positive autoregression accounted for
the majority of the cases — 66% (103 regressions out of 157) —
while negative autoregfession was also important-with the

remaining percentage, amounting. to one third of the cases.

The regressions found to have autoregressive schemas
2

were re-—-estimated using the procedure AUTOREG of B5AS, and
assuming a lag — the time frame in which one residual still
affects the following residuals — of two years, that is,-a

second-order autoregressive schema. The value .of the lag was
chosen after experimenting with the sensitivity of the regres-
sions to be estimated to lags varying from 1 to 5. The great
majority of the regressions achieved.non-autoregression when the

lag was equal to the one chosen — that is two .
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FOOTNOTES

See Musgrave (1959, p. 19) for an overall discussion and
Goldscheid (1925) for. a discussion from a radical

perspective.

The regressions were originally estimated using SPSS (Nie et
alli, 1975). Unfortunately, SPSS has mo routine to
estimate regressions where autoregressive schemas are found.

Therefore, SAS (Barr et alli, 1976) was used instead.
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Table VI summarizes the frequencies of departments/

divisions in regard to linearity vs. non-linearity by governmental

function.

Table VI

Frequencies of Linearity/Non-linearity By

Government Function

Linear ‘Non-1linear Total
Function pA % A
General Government 68.4 31.6 19
Public Safety 42,9 - 57.1 28
Culture & Recreation 64.0 36 .0 25
Other 73.7 26.3 19
Total 60.4 39.6 91

It can-be seen that Publie Safety is significantly more
non-linear than any other functicn. On the other hand, the other
government functions — Pﬁblic Works, Heglth, etec. — are linear
in almost three fourths of the cases. This may imply that certain
functions are more sensitive to the environment than others, but
the pursuit.of this type of inquiry. is beyond the scope of the
present research. We are concerned here with how sensitive they
are, and whether there is :a relationship between the type of

environment and the decision model.

2. Linear Analysis

The DDW, WBI and CGRI models dominated all fifty-five
divisions/departments found to be linear. In Appendix B the
individual results in terms of ARSQ (adjusted R?) are shown for

each of the models tested, in each of the departments found to be
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incremental.

As can be'seén in Table VII, 887 of the ARSQ of the
three best fitting models was well over .9, which assures a very
good fitting of the models in general. In.many-cases it is hard
to say which model better explains the departmental behavior.
CGRI was the best fitting model-— in 67% of the cases — followed by
WBI — in 187 of the cases — and DDW — in 157 of the cases.

Table VII

ARSQ Distribution of the Three
Best Linear Fitting Models

\K DDW WBI CGRI
Range ' n 7 n y n %
.991 - 1.00 17 31 18 33 25 45
951 - .99 21 38 | 22 40 | 15 27
.901 - .95 9 16 8 15 10 18
.851 — .90 2 4 3 5 2 4
.801 - .85 2 4 1 2 0 -
.751 - .80 2 4 1 2 1

< .75 2 4 2 4 2 4

Note: Some percentages do not add to 100 because of rounding.

The CPRI and DCFP models showed a poor fitting. 1In
almost 50Z of the cases the models were.not significant at .05,
and in the remaining cases none had and ARSQ superior to 9., Of
the remaining cases more than.two thirds were below .6 — that is,

from the total cases three—-fourths were non-significant or below .6.

Therefore, it seems reasonable to say that all depart-

ments found to be linear use the previous year's actual
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expenditures as the basis for establishing the new budget. Two-
thirds -of the agencies modify this base, taking into consideration
the incremental change in the revenue; almost one-fifth change
the base using the incremental changes of the previous actual

expenditures; and the remaining one-sixth do not change it at all.

3. Non-Linear Analysis

"As seen previously, more than two—thirds of the
departments found to be non-linear have their behavior better
explained through the satisfaction semi-log function — the
ecological theory. The remaining one—-third of the departments
can bé said to follow an. analytical pattern, as measured by the
rational step-function. 1In Appendix B the detailed results are
shown- for each of the models tested, in each of the departments

found - to be non-linear.

As can be seen in Table-VIII, the fitting. of the
models was not in the same range of ARSQ as the incrememntal
models. Here one model will be extremely significant in one
case, and non—-significant in another. 1In general, the SSLT
model was always significant, but in 3 cases; the'SSLI was non-
significant in more than 50% of the cases, but was the best
fitting model in 3 cases (127 of the satisfaction cases); and
the RSF was always significant,~but in three cases, with overall

lower fit than the SSLT model.
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Table VIII

ARSQ Distribution of the Three

Non—-linear Models

Model BEST SSLT SSLTY | RSF
Range n Zin Zl n Zln 4
.801 - .85 8 22| 5 141 1 3
.751 - .80 4 11| 4 11 1
701 - .75 2 6| 2 6
.651 - .70 8 221 9 25 6 17
.601 - .63 2 6| 2 6 2 6
.551 -~ .60 4 11| 6 17 5 14
501 - .55 2 6| 2 6 1. 313 8
451 - .50 3 811 31 3 812 6
L4401 - .45 1 3 1 313 8
.351 - 40 0 - 12 6 1 3|2 6
.251 - .35 2 6 9 25 16 17
non-signif. 0 -1 3 8 (20 56 | 3 8

Note: Some percentages do not add to 100 because of rounding

The best model fitting the departmental pattern is also
shown in Table VIII. More than two-thirds. of the ARSQ of the
models fitting the best the departments are over .6, representing
a multiple correlation coeficient of over .75 — which also

guarantees a reasonably good fit for them.

Therefore, it seems reasonable to say those departments
found to be non-linear follow one of two pattermns: (a) some
consider their task to be the satisfactionm of the public wants,
without any further interpretation and/or judgment if publie wants
are or are not maximized, (b)'some“consider their task to be the

satisfaction of public wants with interpfetation and judgment of



50

what is the "best" policy to be implemented in light of the.overall

needs of society.

Qur purpose . in studying decision-making in. departments
aof local government was to assure that different decision models
could better explain the behavior of these departments in
different environments. .The results obtained allow us to say that
such a thing does happen in the cities studied, and given the
character of the sample, we can extend these results to the cities

in California.

Thus lending evidence and support to the comntingency

theory as applied to societal decision making.

To the practitioners these results are important
because they should be aware that no decision model is the
solution to all situations.  Moreover, that a given model,
choosen in a given set of environment conditions, may not last
forever.. That environment scanning should be also a concearn in
regard to the need for a change in the decision model, if the

given set of environment conditions change significantly.

To the researches these results came to rgconciliate
the, many times apparently conflicting, evidences on -the public
organizations behavior, in regard to the public policies
enactement, in an unified thepretical body. The results obtained
follow the. same pattern found in previous studies, if accounted
by.non?linearity and .the new methedology introduced in this
research. Yet, since we have used the same measurement
. principles, the results can be presented as complementary, and
not conflicting, under the umbrella of a more elaborated

hjpothesis -— the contingency theory.

Future researech sheould focus their attention. in two
paths: . (a) the test of a sufficient condition of the contingency
theory; and (b) the enlargement of the external wvalidity of this

researech. In the first case, it is necessary to provpose and test
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an environment taxenomy-that captures the main variables having a
bearing on the societal decision making process and, then,
showing. that these environment types are related to the decision
models found to explain the public organizations behavior, in
regard to the same societal decision making process. In the
second case, replications and extensions of this research are

much needed.

./sspm.
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APPENDIX A

The pervasive notion that societal decision-making
was found and assumed to be incremental, and therefore linear,
precluded many researches, as discussed previously, from
insuring that this was the case in the data they were analyzing —

no test of linearity was made.

In this research a key item of the methodology pro-
posed to study societal decision—making'models in the test for
linearity. As described in part IV, in order to do so we
need to split the observations in at least three time periods
to test if these segments are or are not part of a single
straight line. Therefore, if we wish to maximize the strenght
of the test for linearity, we should carefully choose the possible
locus of discontinuities of the assumed linear relatiom — the

shift-points.

This appendix is dedicated to identifying and discuss-
ing methods of selecting shift-points that can strenghten our test
for linearity. We will discuss, first, two methods that appear
intuitively to do se, and the overall method that can properly
determine the optimum shift-points. Then, we will discuss
alternative implementations of this method, and, finally, will

present the alternative implemented and used in this research.

SEARCH FOR A METHOD

We will review three possible methods to find shift-
points: (a) the intuitive formula — derived from the practical
routine of .comparing budget increments, (b) the analytical
intuitive formula — derived from simplifying the situation to
assume the phenomena'to be deterministic, and (c) a probabilistic
formula — assuming the full complexity of treating data as

stochastic.
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The intuitive formula, as shown below, compares the
present year increment of the budget with last year's increment.
If the increment is approximately the same size as the last year's'
increment, there is -no shift-point, and vice-versa. This can be

formalized as follows:

Ye T Y1

ij -

. - N )
Ye-1 Yiog o anq 1f ]cij ll_ k there is a

gshift-point.
where k= is the margin we consider acceptable

as variation of the budget increment.

If we assume linearity, as is the case, then:

;5 @ + b«xi, and the above formula can be rewritten as follows:
. atb . x_ - a-b.x , b(xt - Xt_l) -
cij— = , and if
atb . x _,=a = b.x _, b(xt_l—xt_z)

if assume b constant:

Therefore the formula measures either the growth rate
of X or the growth rate of X, times the ratio of the variation
of b (if not assumed constant). Since we know that the change

value of y with regard to x in a straight line is given by

- dy/dx=b, we can see that the intuitive formula does not allow us

to study the linarity relation, but rather the rate of growth of
X. To.illustrate the problems a formula like this can introduce
into the analysis, let us consider the following gimplified example,

where y = 5x:

x 1 3 4 7 12 20. 25

v 5 15 20 35 60 100 125

c.. .~ - 5 3.0 'L.7 1.6 .625
1]

" All points would have been considered shift-points,
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when -the function is strictly linear, just because the interval
between the x values. are not the same — and this is the -

relationship being measured.

The analytical intuitive formula would try to correct
the above errorucoﬁparing~the values of b oBtained at two
different points.. If the . values of b are close enough, then no
shift-point would exist, and vice-versa. This can be formalized
as follows:

Aytf Axt

e, .= , and if [e,, = 1|> k there -is a
1] A Yt-l/ Ax 1]

t-1 : shift-point

where k= is the wvariation of b

considered acceptable.

As was intended, this formula measures the relation-
ship the straight 1ine inclination as drawn in each point

considered as shown in Figure A-1.
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The problem here is that we are dealing with empirical

data and, as such, random errors are present in the measures we.

have of each point. Considering the random error term,

the linear
relation is expressed as y,.

= a+b Xt+ ey The implication of such

error is shown in Figure A-2 — not a value but a range of values

should be considered, associated with a given probability.

The analytical intuitive formula does not account for
and will depict shift-points where they do not exist because
the empirical data will have embedded error.terms,

®t
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as.can. be illustrated

X . 1 3
y (determ.) 5 15
v (empiri.) 5.464 15.1
c.,(deter ) -- 1
1]
c.,(empir ) - .923
1]

Note: Et was assumed t

" %
. ° T
[}
* ’ 1
' o ’ .
P ! !
. g : ! ;
L 4
i 1
1
i z
"! ?‘o § : i £
T' : i 1 : :
§ ] i : o1 : :
l i l [ [ ] i
: ! ) t { ! |
1 t 1 ! i
¢ { i I i ! %
: ' ' ' ' t ;‘
byl Gy iy dy
N d, oy dy dg de X

deterministic values (d)

e s +
probabilistic values (d - et)

empirical data

Figure A-2

by the following example:

4 7 12 20 25
20 35 60 100 125

37 22.465 34.677 59.932 100.296 124.712
1 1 1 1 1
1.513 .557 1.240 .999 .968

o be distributed with u=0 and o=1, and a

table of random numbers (Kmenta, 1971, p.628 ff) was used

to generate the

residuals.
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At least 50% of the points would have been considered
shift-points, when, again, the function is strictly linear, just

because the error term is not being considered.

The probabilistic formula will account for the straight
line properties, as well as the empirical character of the data,

as. follows:

ij- " 17 Fa—2,a/2 *Sp13P2SPy F Lo a72 cSppt

and.
= 1 otherwise
where, b, and b, are computed through linear

1 2
regression methods,

Si1 is the sample standard deviation
of bl'
tn*Z,A/Z is the Student statistic with

n-2 degrees of freedom, and 1-A

level of confidence.

The problems that remain to be solved are how to
compute bl-and b2 values, as-well as the confidence interval for

bl’ as shown above. The next section deals with this item.

ALTERNATIVE IMPLEMENTATIONS OF THE PROBABILISTIC FORMULA

The first issue to be dealt with is the type of
regression analysis that should be used in the present case. The
decision models and equations proposed.-in part III  are primarily
based either on the previous year's expeditures or on the revenue
increment from one year to another. Therefore the additional
information that multiple regression can give with regard to
simple regression in this case is very limited. We are interested
in knowing whether the relationship between the dependent and
independent variables is linear or not, rather than measuring the

atrenght of the relationship between them. Therefore it seems
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that the simple regression will suffice to determine the shift-

points for each independent variable considered.

The second issue is the choice .of a procedure to
compute the desired statistics, among least squares, maximum
likelihood, etc. Since the main statistical routines used in
this research (SPSS) is base on the least squares procedure, for
the purposes of consistency, the same method will be used here.
The computational formulas.utiliiedfare the ones recommended by
Kmenta (1971, pp. 613-615).

Finally, we have to consider how bl and b2 can be
computed and what confidence interval should ‘be used. There are
at 1eastlthree different approaches to computing_b1 and bz: (a)
the split regression line approach, (b) the cumulative regression
line approach, and (c) the local and global regression lines

approach.

In the split regression line-approaéh the full regres-
sion line 1¢ considered at each point studied. The regression
line is splif in two segments at the point being considered, as
shown in Figure A-3. Regression I goes from the first observation
up to the point being studied:'Regression IT goes from the point
next to the one being considered up to. the last observation. The
first and last three observations.are lost, in order to éssure

a minimum of four data items in each regression.

In the cumulative regression line approach for each
point studied two cumulative segments of the full regression.
line are considered, as shown in Figure A~4. Regreésion I goes
from the first observation up to the peint being comnsidered;
Regression II goes from the first observation up to the point
next teo the one being considered. The first thfee obse;vations
as well as the last are lost in order to assure a minimum of four

data items in Regression I.

“In the local and global regression lines approach for
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each point studied the full regression line and a local segment of
the full regression are considered, as shown in Figure A-5. Regres
sion I goes from four previous observations up to the one being
considered; Regression II goes from the first to the last observa
tion. The first four obhservations are lest, in order to assure
the existence of five data items in Regression I.
-

In each of the above approaches two types of confidence

intervals can be computed: (a) type I — the confidence interval is

computed to b and bz—is-tested against it, or (b) type II — the

L,

confidence inferval is computed to b and b, is tested against it.

27 1
Therefore six implementations of the probabilistic formula are

possible.

In order to select the best alternative of implementing
the formula we should derive a criteria on line with the objective
of maximizing the strenght of the linearity test. Therefore, we
can say that the "best" method will be the one that discriminates
the most between the shift-points with potential to be actual
discontinuities of the supposed linear relations we are studying.
Given the complexity .of this analysis, semsitivity studies are the
only feasible method to use in the present circumstances. We
_applied.the various methods to the data used in this research, and
measured the results each one produced. Two types of non—meaningful
results were obtained: (a) almost no.points were foﬁni to be shift-
points — as was the case of the cumulative regressionlline
approach, confidence. intervals type I and TI, and.(b) almagt all
points were founds. to be shift-points — as was the case of the
split regression line approeoach, confidence intervals type I and II,
and the local and global régression lines approach, confidence
interval type I. The only method that was somewhat between these
extremes was the local and global regression lines approach,
confidence intetval type II. Therefore, this was the method

selected to conduct the shift-point analysis in this research.

In order to be able to generalize the present method

to other circumstances in which shift-point analysis might be
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important, it would have been necessary to hypethesize . all
possible data occurrences, conduct sensitivity analysis of the
proposed implementation methods,;as.well as to explore other
alternatives to implement the formula and analytically measure
the results obtained by each method. As it is, the local and
global method implementation can only be said to be "best" method
for the present set of data, but not mecessarily for different

circumstances.

LOCAL AND . GLOBAL REGRESSION APPROACH IMPLEMENTATION

The enclosed FORTRAN program was used to implement the
approach selected and with modifications, to test the other

approaches.

The main program reads from files.for each city
studied, excludes missing data, réorganizing the file of remaining
non-missing observations, defines the approach used, tests if b1

belongs to the confidence interval of b2, and produces two reports:

(a) Shift-points by departments (1-7) — presents the shift-points
by department in each year at the ;05, .01, and .001 level of
.significance. The results are shown using the followiﬁg
numerical conventions: 0 = no shift-points, 1 = shift-point
with regard to a (alpha), 2 = shift-point with regard to b
(beta), and 3 = shift-point with regard to a and b (alpha and
beta). Figure A-6 shows this type of output for: the city of

Compton.

(b) Shift-~points in All Departments —— presents the summary of
the shift-points in all departments ‘in each year at the .05,
.01, .001 levels of-éignificance. The results show the
number of departments having shift-points with regard to
alpha and beta in each year. Figure A-7 shown this type of

output for the city of Compton.
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Shift-points with regard to alpha were only-included
as additional infermation. Given the way the method was designed,
by constantly moving -the origin, we expected that alpha would

shown many more changes than beta, which in fact was the case.

The subroutine MINSQ is called by the main program
and computes the values of a and b as well as the confidence
interval for a and b. If any of the key statistics to be computed
are found to be singular, MINSQ prints an error message and the
values of those key statistics as computed up to the point where
the error is detected. As said previously, this subroutine is
based on Kmenta's (1971, pp. 613-615) recommended computational
procedures for simple regression and uses double precision so that

a high level of accuracy is achieved in the computation.

It is important to note that, both the main program
and the MINSQ subroutine can, with a reasonable computational
effort, be adapted to implement alternative approaches, variable
number of departments, wvariable. number of independent variables,
as well as be extended to perform directly the linearity test of
the models considered. - Unfortunately, the pursuit of such aims
is beyond the scope of this research, and, for practicality, the
present version of the method was“develbped'to the point necessary
to conduct the shift-points analysis of the data set used in this

research.

I believe that a better treatment of the subject is
much needed, and 1 hope that in the future not only will I.be able
to make further contributions im this area, but also that other

researchers will join me in this task.



#9088 SHIFT-POINTS BY DEPTS (1-7) %%z

ot
-
[
=

L]
-

D
4

W
<
°

(o)
-

<
OMOBeOOSD

*
[
=

»
W
o

[ ]
bl
-

&
=

«05.01.0012.05.0%.00%7,05.0

I

fRI.05.,01.00%2.05,01.00¢

bed Bl bl g
g ™o D
gm0 oge

P g gee ()

bt b b

MO Ne

MONmMO
Bad ol dad fd Bnf

STCOHOO

0
1
1
t
]

[ B

o B R all s

0 IO

DS
L

" -
b B

o 0

MOOOO

PO =D

-

S pad B

B

1
1
1
3
1

4ay 3
451 3
461 3
471 3
481 1

o

Wb b e et
OO O0O0D
oGO0 C

D000

Bt b P et
Lol B o e ]
Lo e B e N ]

DS O oD
e e

D0
b bl
Sm QD oD
LB o W e R ]

Do e
bt g P

3 B ]
Lol
SDOOOHDOSD
hipde g o Mo R e B}
Y -
Pt g

Lo e I i e B

P b b g i
DDODDDOD
Lo o I o R o R s

oo
4 et

o0 e o

i b b ] ]
D ODDED0

Ll ol - W - B W B

o g e WY

Pl bl e b du] Bk ey

~D o000

69

el o R Ral s
OO
DOOOO

DO

B bt
e ey OB
bag Mo W N e Y-

MNNDOD
bt bed o B bl

ocootGoo
Lo W W o R

fo e o e o]
b e b

for W B~ T s
oo

ODOHOD S
i b Jed bad

iR R = R
jaa s Ban Mo o

s e me
bl bt bt g =d

MENxOSS
hag lax B B~ I ]

Mmoo s
i b e ] By

ConoD

b bt 4

oD oo

SO o

0

OO DO

I

e Pt

oy O

0

fo e Bl

K

g v o )

roe ¢

bt e

1]

Yy o oy

Lo

0

L=

o
Ll o

o0
Lol ol

I

oMo

o ey

il R o
(o Bl |
DO
DSOOOON

o0 N

b e
DOOoOoSD
DooSao

Do
b e o ol Bed

Do oS

OO0

611 0
621 3
53X 3
641 0
65 0

Pd b ped B B 4 b
OO mS e
acocoon

BDOIDMS

[ R R s B S L 2
oy s
el e E Y = R R

DO D HOD O

bk dof b Bl bl fed jep B Pt

DO e Sn O

OO0

[ B o S e e B - W B

Onoooo o
NMmO DS

mmoooo 0
b ot B Gd kY
|
cooconoo
mmmna#o

MEmNODSD e
ot hod b T el g i

OSSO os
aroooso

SO
bt b b el b Bl e

- YR ]

N DOO S

661 0
67 ©
68 0
691 ¢
701 O
R 3
721 2

0

I T 0 10 U

0

1
1

0

141 1
TIL 3

= )

OO

a0

[
et 04

< O

DD
= i

Do

Lo ]

fo o}
4

oo

oo

Do
Lol

oo
o0

o0
L o

Do
o O

"o
= b

/81 3

A-6 i

i

*

Figure



70

IIIIIIIIII»&IIEII.IIIIIIIIIIIIIIIIII

et}
L ad
323003saﬁvgaoalzﬁﬁogiﬁoea‘ﬂooaaa@0&_
hinglh .2

%

¢S | , _

# n933332103@10.03199951003“ﬂvcgoﬂwggau !
s H
mzazaﬂ-a03011332113333122203000200 ,
m

<01

I
RETRIALPAS
5
5
6
6
8
3
2
¥
i
2
L
1
3
2
L
1
0
o
1
1
1
0
i
3
G
0
0
2
0
a8
2
0

Figure A-7

bk bt Bl 0 bt bk ol B bl el ol bl ok bk b oot beh bl bl Bl Bk bk e bt D bt e ) B e
vy

MDD OO m e MMEAEDTMENNNNES O e MM |

« 05

IALPHE

suer SHIFT~-POINTS ALL DEPTS

YEARX




71

vdg —_— vdy — —— — edg wdg TYLOL
edy 99706 "€ BTLOB T T16SY°C £8BTh ‘¢ ZESTG"T STOVS'T  geels8s’ daad

- T9621°¢C €LITO°T SPL69°C 2aL91'e 8F8IE" 1 Tiov0'z FAAT R RN IHOD
edr 649CZPG°C £ZZES'T TLEES™T eagbiv ¢ thw.ﬁ LS9BE"T 45906470 1840
wdt 09TeS°T LOT6E"T £6102°2 LEEOR T %e8L"T TEZ96°" CTEES'T IaM
edg Z9TEL"T CegtPTST'T | 5°TA A4 8L59%°T LO9ZE T q69L8T'T ,4BLE6T T Maa
edy LES0G°Z LZTI6 T IATATANA ogL8e’e q6evy88°T EGTBL T g6TSPE"T d4007
edf BZOVPT 2 96726 °¢C BEELS"C £2009°2 TZBTIL"T GG699°T LgfoPiT T THaoT
edy B871909°1 egh0652°1 9€850°¢ 20Z.Le°T 1£812°¢ £E29%F T LLO9F T Maa

S3TNS9Y uoTioadsul uoT3eaIDSH 5399139 Axeaqry FT0OO BIATI 20TTCd  UOTSS9Ibay
butprIng 3 syxed *oung

(°13sT3®IS P)

VAHRVIV
SIINSHE THTIVIIA HAB

g XIANEddV

159 UGTSS2I88Y-03INY



72

- bEGE” £06¢°
BGGRIC” LOLGRE” I1ss
abtL’ g813° IS
DIT] avt104 19pPCK
.u&mQ . ’
(dsuv)
sTsdTeUY IBOUITT-UON
vaLie” vocee” bragoc” SEGKE’ 6vy1Z "’ d400
168L6" SeTEE” TiZ8s” 89886 " Tyoe86” T¥D0
LOb9E” srege” oLbbE” 60407 " 10192 Tado
L50L6° prees” 6L6L6° 656L6° oviIge” IaM
£9996° 9Z5I8” 986.6" 0£086° 8OZB6 " [ lu(e]
SUOT308dSUT UOTIRII09Y 5399135 AXeaqrl I109 T2POK
sburprIng 3 syxeq -adsg
(bsuv)

SILINSdY dHATIVIEA KWAS

$T8ATPUY XIBOUTT

VOEIRVIV



73

vdQ? rdo vdr - edt - vdg wds "TYLOL
edp mmﬁvomo.ﬁ GEZ15°T PrLLLT m&mavmm.ﬂ 6L199°1 mmwmmmm. q&mvmaa.a 8120
- 6ETVE"T gEYZ1°C z619e° 2 BTL0G°T peETZ "2 TrERLT pPO8SIE’ T DD
ad oy . . . . . . .
ity dmmwomo 1 ETEES T £EBTIBLTT ¥Zes’1 priootl m.&mﬁmwm m.mmwmmo 1 440
edy mam¢mmn. mmhmavm. TIvco’e ﬂ&mmmam. LIBTE T m&mmwnm. A TA N Iam
udg m&mmmﬂm.ﬂ mmwowmm T ggIZE e mamwnmm. FeELB™T mmmmwmm. w&vaMA.ﬁ maa
edy mmmbomﬁ.ﬂ 8Z69L"1 6060577 69LZL°T 9600L°T §6980°7 6EGIV°C 440071
edy mmmmwvﬂ.a S806L°T E£B99L°T £L27L°T BETS9°1 9€£5BE "¢ 20geee T¥d4DT
edy ¥ZZ8° T EYOEDP'T LPETS ¢ mmmmmﬁo.d I AN A mmmdmmo.a A TA SN Maar
S}TnESY UCT3LaIDY ATeIqIT uoTlelTUEes 5322135 buruueTd BITI 39T1Cd ‘bay
3 syxed g sbutptrIng *aung

(973573838 P)

1891 uoIssaiaBoayg-o03ny

VHIWRVHTY

SLTNSHY adTIVLEA WAS



74

At A wwme . mhmm. - AR N ASH
SL00° ansid” #eel” gabed” I'lss
£19%” LIcG” 199¢” ST A IISS
UoOT;vaIo8d AIRIQTT al1yg BdITO
5 gyIed
(bsuv)
sTsATBUY 1BIUTT-UON
BY9Z0° - 129207~ vLETU " "~ a40a
L9066" £05T6" 8£516° 9490
QfLZ0" - G£8Z0° - BETCTO - T840
8LOGE" g6¥S8"° 6LTLG" I8M
16066" s1s8L” 0t916" Maa
uoIleITURS 5393135 butuueTd

% sburprINg

(bsyy)
sIsdA1eUY IB2UTY

VIIWVHTV

SLINSHY JHTIVILEA HWAS



75

euy edg - — — - edz ©ut - wdy Y ILOL
edy 88688 T £ot108° 1 SP160°2 £0ZZR7T L0ER8"T pEBTY T maﬁnwwn. d10d
-= SPe8’l 62596 T 16871° 7T ogL9r " I ASTATE ) SLOBE"Z 266871 18990
edt 11te0" ¢ 889CP" T BIIEG"T L7y 65012 987€9't  4B0V6L° 183D
wdy 9096% "1 LB0BS T 1488pP° %€ reett  gqteecl’ wwwvﬂ.m ‘mgmmvoﬂ.a I9M
edt 9050077 1¥T0p ' C $1L09°C 88bbe "1 m@amﬁom. TLITE E £95L8°1 M
BUT 6L666°T 9TLED"E P60 90SEE"T  ,,9TPLE"C 99€L9°¢ 9LE9E"T 43001
- £LTLOE mhvwmwﬁ ZIvoe’ 1 6ZL92°T SLie8’e €Lr93°C £L9LT°T ™NaXT
- e¥270°¢ L6ZSE"T GETR9°C. BOT1Z0°Z AL §7985°¢ L9Z16°1T naarl
s3TNsSay Tabeuey AzRIqyl syied % SHIOM Uy3Tesy B8ITJ aoTTOd ‘bay
K310 oTTYNd uoTIesIoay sTTang s oung

(°135T381S P)

189 uolssaidoyg-oany

AHTHAYAE

SLINSIE QATIVLIT KAS



