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Pace ¢

ABSIKACT

Frequently, oroposals for automated information systems to
provide more accurate, timely, anc relevant information to top=-level
policymakers in public agencies have tended to neglect the ways in
which public policymakers are known to search for, select, and use
information in their deliberations. This essay analyzes the likely
use of automated <information systems by policymakers. First it
articulates patterns by which policymakerns are known to select and
use information, Then distinctive features of automated information
systems are analyzed to understand the extent to which these common
patterns may be altered. Such analyses show that public agencies are
beset with several "information orocessing pathologies" such as
filtering and suppressing data which automated information systems, in
and of themselves, are unlikely to alter. An alternative préoosal
which couples selected oraanizational rearranaements with automated
information systems ("technoloav-policy mixes") is oresénted as a more
promisina, but more difficult strategy for diminishina the inforration
processing pathologies which are endemic to top=level policymaking.
1his analysis implies that people who'build computer=-based information
systems such as simulations gcanpQt claim that their artifacts will
have some positive impact on policymakina simoly because they contain
some "policy=-relevant" variables, kather, they must also show that
the g@rganizational arrcangements within which the data or analyses are
utilized are ones in which staff aralyses are not subject to the

typical information processina patholoaies found in nublic anencies.
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Problems of Intelligence*

When we consider episodes like the Bay of Pigs fiasco, Ford’s
marketing of the Edsel, or our saturation bombing of hNorth Vietnam, we
think of intelligence failures., We presume that in these and many
similar situations, appropriate policymakers would have acted quite
differently had they been better informed about the substantive
eftectiveness of their actual choices. In each of these cases there
is reason to believe that there was some evidence available before the
key decisions were made: that the Cubans would not support a move to
over=throw Castro; that owners of inexprensive Fords might not
"move=up" to an Edsel; and that the industrial capacity of North
Vietnam and morale of the populace mright not bhe criopléd by saturation

bombinag.

i

* 1 would especially like to thank James Danziger, Bill Dutton, Henry
Fagin, Julian Feldman, and Martin Greenberger for their helpotful
comments on earlier drafts.



Page 4

The reader is almost certain to know of other poor policies(i]
formulated within public agencies or private enterorises. Many
failures seem to rest on the inability of kev policymakers to receive
appropriate information about substantive effects of their actions in
a timely manner=- even when such information is available within the

appropriate organizations or to outside experts.

Over the last several decades, the problems faced by Jlarge
organizations have become more complex, and the lead times from the
emergence of important problems to the time approphiate actions are
needed have become shorter. In addition, as the scope of action of
public aacencies has increased, the costs of misconceived policies have
increased at least proportionately., The most extensive proposals for
systematically reducing the freauency of intelligence failures have
focused on revising organizational arrangements (Wilensky, 1967).
However, actual reforms are rare and some technologists have suggested
that some <class of automated <information systems might create a
"technological fix" to helo improve oubiic policymaking[Zf(Evans and

Knisely, 1972; Sterlina, 1974).
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It°s common knowledge that many policies developed by public
agencies are not consistant with the best available information and
that occasionally studies are altered or withheld for "expediency.“
Might the kind or aquality of data provided by certain automated
information systems be significantly less subject to such manipulation
or neglect ? This paper addresses the feasibiity of such a

technoloaical fix,

1. The analysis begins with a brief sketch of patterns of

information use in public policy develoopment.

2. We then examine the relationships between policies and the

substantive data upon which they might be based.

3. The ways that information is filtered and altered is studied
as an ordinary aspect of complex oraanizations. In these
first three sections, we will focus on the role of

information in public policvymaking without distinguishing

between "data which comes ocut of a computer" and other
sources of informationl(3]). These analyses deal with the
variables in the four clusters uppermost in Figure 1. These

analyses show that there is no necessary relationship between
policies and substantive data upon which they mioht be based.
Analyses of information systems which are sensitive to the
organizational arrangements which guide their development and
use show that "intelligence failures" seem to te more a

function of these arrangements than of the auality of data in
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the reoorting systems (Adams, 1975}, These points are
supported by a variety of studies reported in the Dpolitica)

science and organizational behavior literatures.

These observations are central to political analyses and
are congruent with certain theories of organizational
behavior. But they are rarely emphasized in the theories of
most analysts who advocate automated information systems as a

technology that will help promote rational! policymaking [4].

We then examine the potential role of automatec information
systems, esovecially upward reoortino systems and models, as a
means ot imoroving the quality of information that may be

brought to bear in oolicymakina,

In the final section, we arque that whatever rationality is
found in organizational information systems is a byproduct of
baoth the kind of information system and the organizational
arrangements used for handlina the data and the analyses they
produce. In particular, we will araue that the application
of models to oroblems with a strong social component is
highly experimental, Only in settimgs in which the analyses
are shared with analysts with alternative commitments can one
expect the results of model based analyses not to be
distorted by the bureaucratic and political processes common

to public agencies,
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A Briet Sketch of Bolicy dexelopment

We will begin this inguiry by describing how issues which result
in public policies emerge and come to the attention of top-level
policymakers, Unfortunately, there are few systematic studies from
which to qeneralizé, but the best studies lead us to include at least

the following influences:

1. The institutional gharter of the agency and its scobe of

authority;

2. The publics=- agencies, ooliticians and interest qgroups

important to the agency’s success;

3. The opersonal agendas of the relevant officials. These
include their "priorities" and proclivities, both explicit

and covert.
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Thg charter and scope of authority legislated for an agency
provide a domain for enacting policy. They may shape and limit
policies, but are usually too broad and ambiguous to generate specific
policy concerns, For example, a school board may have a broad charter
to direct the administration of a 1local school, That in itself
doesn’t mean that the school board will pay particular attention to
the special educational needs of certain classes of children such as
those with severe readina problems, the academically gifted, or the

physically handicaoped,

The concern to identify such special groups emrerges from some
problem focus much more specific than a broad goal such as providing
basic education for children aced 4=16, Sometimes these concerns
emerge from "outside" the aaency. For example, a community group may
draw special attention to the needs of handicapped or gifted kids. Or
a state or federal agency may obrovide funding for new orograms aimed

at special groups of children,

Alternately, such concerns may emerge from "within" the agency.
A school board member may be especially concerned with "doing
somethina" for a special group of children. The agepnda he brings with
him to his position serves as 3 basis for a problem emeraing for the
relevant actors (school board members, school administrators, and
teachers). Or a particular teacher may become concerned about some
special aroup of children and bring his concern to the attention of
higher officials, Some times there is a blend of sources when, for

example, an elected official may Search for a distinct issue to
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develop 1in aaining supoort for re-election, I place substantial
emphasis on oolicymakers’ agendas since they provide & basis for
focusina their actions and search for information. They enabie the
policymaker to control and make sens2 of nhis world. This emphasis

underlies much of the followina analysis(5].

Mapnagerial dehavior

Empirical studies of managerial behavior show that many top
managers live in a fragmented universe, Tlhey spend brief oeriods on 3
multitude of prohlems; are frequently interrupted, and are generally
overloaded with information (Mintzberg, 1973). In an agency operating
in a dynamic and complex environment, personal contact with other
officials, advisors, subordinates, anog members of their "publics" as
well as routine and special staff reoorts can personally overload a
middle level official. Careful studies of the behavior of industrial

manaqgers show that they may attend to several hundred transactions per

day. Most of these transactions are initiated by others, and few of
them last more thanm a few minutes. 0Occasional meetinas may last an
hour or two, but most industrial executives seem to sperd little

sustained time on any particular probleml(él.
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Doubtless, as one moves up the organizational hierarchy the
number of information sources increases alona with a consequent
fragmentation of attention. Ironically, this means that those people
charged with makina the most sweeping and pervasive policy decisions
are likely to be the least informed about the fine details of each
component, while these observations are based on studies of
industrial executives, there is little reason to believe that public
officials 1live in a substantially different universe of information -

(Lindblom, 19%89),

In such a universe, a priori value preferences and biases towards
some specific instrumental aqoals (cuttina <cost, enactina policies
favoring a particular interest aqroup, maintaining good public
relations) help an official select relatively few items for serious

attention from the welter of data that mioht otherwise overwhelm him.

Modes of Bolicymaking



Page 13

In the precedina discussion, 1 have implied that officials seek
to maximize some agendas and select information that will best inform
them of actions to take regarading their own agendas. If such search
is limited by time and other resources, we have a "limited
rationality" model of opolicy formulation by a single official.
However, policies are often formed in an arena where several agencies,
units within én agencys, or individuals jointly particioate. Such
activities are rarely the sole concern of one official actina in a

relative vacuum of competing interests.

This model of "limited rationality" can be extended to a complete
agency. Generally, & rational model seems to be the preferred
anaiytical model of management scientists and others who advocate
"scientific" approaches to administration, ‘It makes the most sense
when there is substantial consensus on ends and acceptable means by
the relevant actors. In addition, it best describes those settinas in
which authority for policymaking is centralized 1in one person (or
harmonious body). Two compellina alternative models to the "limited
rationality" model are oresented by Allison(1969) in his careful
analysis of the processes which lead to Kennedy’s confrontation with

Khruschev over the placement of missiles in Cuba.
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The first of these alternatives is an "organizational orocess"

model . It assumes that the way in which an organization acts today is

best predicted by what it did vyesterday. Public policies are
understood as the "outputs of large organizations functioning
accordina to standard patterns of behavior(Allison, 1969)." It also

accounts for delays in passing information, makina decisions or
granting approvals when many specialized actors follow the standard
operating procedures of an acency. In such situations, one expects to
find largely standard kinds of information flowing throuagh the
ordinary (formal and informal) oaths in an organization. As policy
issues move along such "decision paths," the information s normally
processed by each., organizational subunit, In addition, each
organization (or organizational subunit) has a limited set of sources
and a specific time frame in which to operate. An example which fits
this model auite well is the approval of new courses or curricula

within a university.

The second alternative that Allison illustrates 1in his case
analysis emphasizes "buresucratic politics." This model presumes that
organizations or organizational subunits are preoccupied with
maintaining their survival, maximizing their power, and "makinag out
well"” in the interplay ot groups that influence a particular policy.
The policies elected by officials in public agencies are understood as
the "outcomes of intricate and subtle, simultaneous, overlapping games
among players located in positions(2llison, 1969)." In such instances,
we expect organizations (or oraanizational subunits) to present to

their audience those pieces of information that best support their
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cases, and to suppress information which weakens their cases, In
addition, we expect information which supports some alternative ooint
of view or prooosal to be belittled, Situations which illustrate the

*bureaucratic politics" model are commonnlace, For example a3 recent

Nes York Iimes article begins:

"Analyses saying that the city’s municioal hospital system could
be strengthened by closing some hospitals and dismissinag
hundreds of employees were deliberately withheld from the board
of directors of the city’ Health and Hospitals Corporation when
it was deciding how to economize in the budget crisis. The
reports were kept from board members by the corporation’s
president, who has steadfastly opposed the closina of any of the
19 municipal hospitals....the corporation’s first vice oresident
for finance who directed the studies said that after he
presented the first study to (the corporation president) last
January he was told not to talk about it. ‘This is too hot, too
controversial,’ (he) auoted (the president) as having told him.
You don’t talk about it.” (The vice president) said he was told

the same thing about his subsequent studies" (Bird, 1975).
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Fach of these models (i.e. limited rationality, organizational
process and bureaucratic politics) provides a partial portrait of
public policymaking., (f these three, the latter two seem by far to be
the richest in explanatory power, They will provide the presumptions
of this essay, although we will 1lean more heavily towards the

"hbureacratic politics” model in the later sections.

The appropriateness of each of these models 1is signaled ¢ty
distinctive treatments of information. 1f an oagency or official
eliminates a particular line of inauiry for lack of resources or time,
ohe may focus upon the influence of "limited rationality," If
information must be gathered within a particular time frame or comre
through certain legitimate sources, that trigaers the "organizational
process model." If information is suppressed, one 1is alerted to
politicing within the bureaucracy. Of course, each of these idealized
models describes only part of the way decisions and policies are made
in public agencies. But each is associated with distinct information
handling opathologies (wilensky, 1967). Before looking at these
information processing pathologies 1in detail, however, we will
consider the relationship between data and policymaking a little more

carefully,
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Exaluatipnz Rata

Sometimes we assume that facts we find most compelliing will
influence others likewise, In short, the "facts should speak for
themselves." In this essay I oresume the contrary. The relationship

between datal7] and policy is problematic.

In a recent study of the process by which the Federal Reserve
Board sets monetary policyr, Sanford Borins(1972) noted that the
preconceptions of the various officials best predicted how they would
interpret the available economic indicators, He studied the process
by which the Federal Open Market Committee (F(OMC) arrived at decisions
to ease or tighten the money supply. The committee is composed of the
Governors of fhe Federal Reserve Board, presidents of the recional
Reserve Banks, and several other top officials and key staff members

in the reserve system,

Borins identified three major jdeoloaical groups within the FOMC:
"doves" who favor economic expansion to increase employment, "hawks"
who favor tiaht money to control inflation, and "“moderates" who
favored both aocals eaqually. 0One might expect such a group of expert
economists with differing values to aaree on the state of the economy,
but to differ on what actions to take, That is, the facts shoula
speak for themselves, but reasonable men with ditferent values might
stronaly <clash over the policy implications of the agreed upon state

of affairs.
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IH his fascinating study, Borins argues that such a scenario
doesn’t describe the FOMC meetings very well at all, Instead, he says
that minutes of the FUMC meetings reveal that doves were consistently
pessimistic in their readina of the data and generally had low
estimates of the strength of the economy. This leo them to argue that
an expansionary monetary opolicy would be necessary to avert a
recession, The hawks were optimistic, seeing the strenaths of the
economy, and arqued that a restrictive monetary policy was necessary

to prevent runaway inflation.

Borins goes on to describe how, in bpractice, values seemed to
shape everyone’s views of the "facts." There is a vast amount of date
available to the Federal Reserve Board staff, Data several months old
in the form of "hard" statistics and more recent "soft" data
(estimates subject to revision, as well as rumors unconfirmed by
statistics) are often contradictory. Members seek what they think to
be indicators of economic trends, and then they argue about which
ingicators are most important, The operational result 1is that
differing rufes are used for "admitting evidence" and for determira

when an indicator is behaving satisfactorily.
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Borins described a particular example in which one member : was
worried about inflation and wused "unorthodox" sources, such as
newspapers, rather than official statistics in his search for
evidence, Another member, less concerned about the operils of
inflation spent considerably more time analyzino employment and
national income data and less time analyzing price~level

statistics(Borins, 1972).

Policymakina in the FUMC is rather stable compared to many other
settinas, Its policy tools (buying or selling Federal securities) are
stable, and there are a relatively large number of aareed upon sources
of information available for routine use. Yet, I believe that this

case illustrates some themes common to most important policymaking:

1. When 1important policies focus on eperQing problems,
systematic data are often unavailable., The available data

are often "soft," incomplete, contradictory, and ambiauous;

2. An official’s agenda or preconceptions are often his best

"subjective" guide to internreting ambiquous data;
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3. When data are ambiguous, officials will stick to their
aagendas and arque for the "admisibility" of that data which

best supports their preferences.

I believe the FOMC example illlustrates the behavior of
policymakers who Aare unusually expert, well informed, and relatively
well insulatea from explicit political opressures. Thus there is
reason to believe that the behavior of the FOMC typifies the hest
relationship between data and policymaking we minht routinmely expect

from public agencies,

Information Progcessing Pathologies

Most accounts of managerial decion making emphasize the ways in
which top wmanagers have a broader range of information than their
subordinates, Managers are described as "nerve centers" of their
organjzations (Mintzberg, 1973), March and Simon (1958) note that
higher level officials deal with larger ani more complex matters than
their subordinates, ©but that they have similar personal limitations
that hamper their abilities to deal with problems in fine detail. As
a conseauence, they deal with problems in "orosser and more

aggregative form (March and Simon, 1958, p.150)."
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How are details removed from the attemtion of higher level
staff 7 As we shall see, there are four common processes that limit
the extent to which "all the relevant information may reach top-level
policymakers in a timely manner," These are filteringl8)l, distortion,
delay, and neglect. The first three of these seem to bias the kind of
information that <comes to the attention of higher level oftficials as

well as the sheer quantity of data they receive,

One might simoly assume that "irrelevent" details are oprimarily
filtered. Thus a municipal official who is studying hospital costs
may receive budgets and tables of the kinds of patients and services
provided by city run hosoitals., Data about the particular people who
received particular bunadles of services and the particular peonle who
provided them are simply not provided since they are "irrelevent" to

the level of decisions being made.

Such "filtering" may be acknoledaed as helpful by both the
official receiving the budget reports as well as by those staff who
grepare them, OQOther forms of filterina inadvertantly drop details
which a higher level official would rather know. This often happens
when stories of oarticular events are opassed by word of mouth throuah
a chain of people, each of whom subtly and unconsciously alters its

content. Lastly, anc most important, information may be withheld

willfully, The earlier example of the municipal hosptial corocoration
president who =suppressed budget and <cost analyses provides an
excellent examople of an official "filtering" important, oolicy

relevant data, When officials are requested to pass on to a hiagher
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level official or hbody information which may shape his career or cut
his favorite proarams, the pervasive nressuyres to filter information

become obvious,

Several studies suprort this observation. In one study of 52
middle managers there was a moderate positive correlation between
"upward work=1life mobility" and withholding "problem information" from
one’s boss (Read, 1959). More recently, Ullman and Huber(1973) found
that officials in federal job bank programs tended not to pass on
complaints which they nperscnally could not act on. Thevy founda that
ofticials were inclined to accept facts and 1implications associateq
with positive findings and were not inclined to accept those
associated with negative findings." Lastly, Adams(1975) has presented
a compelling account of the barriers he faced in trving to convince
higher level CIA officials that their estimates of Vietcong manpower

were in error.

A1l of the systematic evidence seems to show common practices of
distrusting or filtering "negative information" =< that which casts
doubt on one’s effectiveness or preferred course of action., While an
official who filters a set of data or study acts like a cool poker
plaver in keepina his hand to himself, the official who distorts a set

of data is like the card shark with several aces up his sleeve.
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Halberstam’s(1972) careful chronicle of top==level policymaking
during the Vietram war includes an amazing account of American
battlefield reports, He shows how difficulties 1in the field were
rewritten in Saiqon to provide an impression that the war was éoinq
well., Top level <cabinet officials and opresidertial advisors are
portraved as truly basing their optimism on phony accounts of the

war’s development,

Are studies which involve comnuter=based mocdels less subject to
distortion 7 The followina case study helps illustrate some of the

issues that arise in model=-based studies*,

A county supervisor in California sought to critique a set of
policies that would restrict the rate of ooouiation qgrowth in the
county, This particular supervisor entered oolitics after a
successful career as a8 business contractor. His sentiments in favor
of vigorous develooment of the available ooen land were well known.
He reauested that the county’s Social Forecast Agency (SFA) use it’s
"growth model" to oroject the expected population in 1980, 1990, and
2000 according to the "new demograohy.,” That is, they were to take
account of the declining birth rate and decreasina rate at which

people were moving into the county during the previous few vears. The

* I would like to thank Joel Carissimn for collectina the data which
is abstracted into this case.
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SFA had used a "population model" to make inferences about the
gistribution of the county’s population in subsequent years in several

widely distributed reports.

This model actually took a3 population figure and descriptions of
the kind of housing available in each city and allgcated the oriaginal
population to the different localities. It didn’t oroject
populations, it wused population projections to describe the spatial
distribution of expected population totals, However, the key SFA
administrator sold the population model as a "projection model” to the
County Board of Supervisors. When the supervisor who was known to
favor growth reocuested a new population arowth study from SFA, the
agency head ordered his staff to prevare data which heg believed would
conform to the supervisors expectations, #hile the staff members were

demoralized at the prospect of develnoing a meaningless study, they

did the best they could. In the words of one staff member,

"We sat around the terminal and generated population fiaures in
a ‘heuristic delphi’ process, There are lots of heuristic
parameters in the model. Unless we had the exact transcript of
the parameters we used the day we ran the model, we couldn’t

duplicate its output todav.

lhe staff developed & new set of pooulation fiaures which were a few
percentage points lower than the figures in a3 pooul!ation arowth study
done several years earlier, The fiaures were then embedded in 3an
ambiauous, and inconclusive report and dutifully passed on to the

supervisor who requested it Nevertheless, the ophony data were
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blessed with the credibility of a ratioral computer model.

One expects distortion when some information must be forthcoming
and the agendas of some hiagher-level official influences what lower
level staff think they must produce. 1In this resoect, the case of the
Federal Open Market Committee differs from the case of the Social
Forecast Agency. In the former situation, staff analysts prepare data
for a large body (60 members) who are well known to disagree on their
preferred actions, but who will enter into "friendly"” debates on the
meaning of various kinds of data and usually reach a consensus on what
action to take. In contrast, the SFA staft in the previous example
were preparing a report for a single county supervisor with well knownr
preferences who operates in a very divisive settina. County
supervisors are elected and in that county, it was well known that

developers were larae contributors to the suoervisors’ campaian funds.

In "agenda driven" settings such as those described above, one
expects bodies of information to be delayed or nealected., Fkeports
that are "too hot" todav may become more acceptable tomorrow. The
existence of secret studies may become well known after months or
years, Consider, for examole, the <career of the Pentaaon Papers.
Data are delayed thfouoh the same social processes that lead to

filterina, Of course delays in moving informatior from its source at

the oraanizational boundary into the attention of appropriate
policymakers may also occur simply bhecause it takes time for
information to be passed from oerson to person in A laroce

organization,
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Searches driven by strong agendas emanatina from top-officials
often lead staff analysts to nealect information which "doesn”t fit"
or isn’t likely to fit the range of currently accertable policy
choices., But organizational oolitics is not the only cause of
neglect. 0Once an issue is (temporarily) resolved, agency staff may
move to the next hot iJtem, Feports which were pertinant to
vyesterday’s problem obut not to today’s may simoly be cast aside in the
hectic environment of many larce and busy acencies. For example,
Greenberaer and his colleaques(1976) report the comments of an
official who observed that if a renmort doesn’t cross his desk at the
same time he is dealing with the problem it aadresses, he is unlikely
to read it, Thus overload and standard ooerating procedures may lead
officials to nealect information that arrives today and which will be

of real use in six months,

Automated Informatiop Sxystems and Madels

The preceding sections have sketched the roles of information in
policymakina and the information processing pathologies which are
endemic to large scale organizations, oublic and private. This
prelude orovides 8 necessary backaround for understanding the
potential utility of automated information systems in altering the
quality, accuracy, ano timeliness of data which reaches policymakers

in public organizations.
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To some theorists, computer=-based systems appear to be a
potential aid 1in amelioratina the information processina patholoaies
outlined in the preceding sections (Simon, 1973%; Ackoff, 1974;
Michael, 1973%). Automated data bases may be accessible to a variety
of officials and once data are transferred from paper to machine
processahble format, it is harder for an official to distort its
content or withhold it from officials in other organizational
subunits(Downs, 19677 Michael, 1973%;Klina 1974,1975%;. Nettinaer,
1971). In addition, some analysts araue that analytical models can,
in principole, focus an agency’s attention on the most policy=relevant
variables. 1In principle, a model miaht at least give its users some
insiaht into the dynamics of their problems even if it doesn’t orovide

specific quidelines.

I believe that these assumotions provide the best basis for
understanding the followina comments by Simon about the utility of

modeling as a aid to policymakinao?

"...the most important orocanizational requirement for handling
enerqy policy in an intelligent way is the creation of one or
more models=-either of an optimizing or of a simulatior type=-=-to
provide coberence té the simulation process...the mere existence
of the models, wherever located, cannot but have a major impact

on eneray policy decisions” (Simon, 1973},
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Taken literally, such proposals are hard to reconcile with the
studies of actual information flows in oublic acencies described in
the precedinag sections. They apply with the least oualification ana
in the short runy uncer sonecial circumstances: there is a strong
consensus on oraanizational and policy aoals and top=level policy
makers are reflective and willing to weigh carefully whatever positive
or negative information passes accross their désks. In contrast, the
studies of Mintzberg(1973,1975) Ullman and Huner(1973) portray
administrators as preferring action to reflection and as relatively

unwilling to aive serious attention to neaative infermation,

A second interpretation wauld presume that the develoopment of a
model by any of the many conflictina parties would, over time, lead
the other parties to developr their own models or sophisticateo
analysis as well., In effect, such an "arms race" approach miaoht leed
all parties to increase their sophistication simply so that they could

contend with their adversaries,

A third and more sanquine interpretation is suaogested by
Greenberger®s(1976) study. He and his colleagues examined a wice
variety of oolicy models and found that they had little gicect
influence on policy. However, tney also found that many of these same
mocels influnced the metaphors and ideas policymakers wused in their
own analyses, From this point of view, modeling may well orovide an
effective and interesting means for increasina the range and variety
of concepts used by public officials. Wwhile this view of mocelina as

an educational activity may be the most accurate, it cannot be
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accepted as a sufficient pbasis for unjerstanding the use of models 1n
political agencies, After all, staff and officials will wuse tne
findinags of model bhased studies as well as their concepts when they
are conaruent with their own positions. modelina may be a stimulating
educational tool for on=the=job trainina; but it is often a political

tool as well,

Many analyses emphasize the more rational elements of modeling
and neglect the strong psychological influence of the instituticnal
mobilization behind certain opolicies(Mihrar, 1972}. For example,
Halberstam s(1972) account of policymaking durina the Vietnam war

continually describes the "hawks" (who were a majority in too Jlevel

policymaking circles) as demeanina "doves" and other critics who
refused to "get on board" in supporting the war. The "institutional
mobilization" required to begin implementing certain kev policies 1is

so0 great, that once set in motion, they are difficult to alter without
their original advocates losing face. In such settings, evidence that
a particular policy was based upon unsound assumptions may be
unacceptable until the evidence of failure is overwhelmina(Adams,

1975).
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Tremendous resources are required to Jdesian and develop automateaq
information systems [(9]. They ar= costly in skilled staff time andg
often demand that the patterns of information flow in an agency be
altered to feed them (Klina, 1974, 14975). Thus, automated information
systems tend to be initiated, or at least developed with the consenrt
of higher level officials who can mobilize the rather large resources
required (Laudon, 1974), In turn, such officials seek information
which will help suprport their own concerns, for example, the Social
Forecast Agency described in a precedino section, was asked to provide
data to support the land use nolicies oreferred hy e supportive county

supervisor,

When models are usea as tools of aavocacy, the oraanization which
supports the modeling aroup may well influence the outcemes. In
principle, "an eneroy model” might relate consumotion, supply costs,
and the environmental impacts ot various sources of eneray. In the
energy area, one can expect families of hiahly specialized models.
Such models would include relatively few variables (such as cost and
demand or sources of fuel and environmental imracts) ard differ in
their detail, {lne could select any of several models to relate air
pollution control strategies to air pollution Jlevels in a seversl
hundred sauare mile region (Conn, 1976). A quite different model
might relate the size and desian of nuclear reactors to the
temperature of Jlakes wused to ccol them, These examoles should
illustrate the ways in which dozens of different models could ¢te

developed to answer specific qQuestions.,
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Which models are chosen depends upon the questions asked. For
example, the models currently receiving the most attention within the
Feaeral Eneray Administration relate enerqy costs . to expected
consumption at a national level. These models omit the environmental
impacts of developina various fuel sources such as strio minina,
off-shore o0il drillinag, o1l importing, and coal miningli0]. Clearly,
ofticials who seek to expand the ranje of domestically available fuels
would be more satisfied with such models than would officials who are
especially concerned about the reiative “environmental impacts of
obtainina, oreparing, and utilizing different sources of energy.

Different oriorities are served by different models.

This does not mean that restricted models imply
narrow=mindedness. For examople, one recent analysis of the imoacts of
different transportation opolicies on national levels of fuel
consumption skillfully blends the results of several different and
limited models (Hirst, 1976). MNevertheless, the mere presence of some
mode in an agency says little about the extent to which agency
officials are asking an appropriately broad range of questions in
framina their oolicies(11]). Nor does the use of a "comorehensive
model" become a aquarantor of sufficientlv. broad analysis, while '
multiple moaels which are calibrated on different ponpulations and at
different times may sugaest cautious evaluastions, comprehensive models
have gheir own problems as well. C(omprehensive models which attemot
to integrate some compatable theories may be both weak in  theory and
in data, Such was the case with wurban housina models (Lee,

1973:Brewer, 1974) and may be true of any broad area of policy given
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the primitive state of the approporiate social sciences,

A tempting tour=de-force entials cascading partial models so that
the output of one may create inout for anmnother. Such techniques pose
problems in so far as data from one model may have to be disagareqated
to feed its succéssor. Rut more deeply, errors tend to compound
severely in cascade models (Alonso, 1968). Even for <crude oolicy
analyses, errors of several per cent may be critical. For example,
Daly (1976) suggests, that a difference of 3 per cent 1in a critical
parameter alters one’s estimate of whether or not breeder reactors are
economically attractive. In the current state of the art 1in many
important policy areas, such as housing, transportation, and energy,
common combinations of data and theory often provide results which are

accurate within a factor of 2.

Lastly, we should underscore the hope of modeling advocates that
modeling should help provide 1insights to its users, Conventional
wisdom amonst modelers, for example, suagests starting with a simple
moagel for a particular audience first, The devliooement of
Ycomprehensive models" may often clash with this maxim. Top officials

are often very mobile 1in public agencies. A model which is slowly

expanded for one audience may well have to be "shrunk" for its
successor, In addition, the weakresses in a family of linked models
may be diftficult for the less sophisticated to discern, Conn(1976),

for example, provides a rather pessimistic critique of several state
of the art air auality models. He arques that the best models for

linking air pollution to i1ts sources in metropolitan size regions are
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still too crude to be taken a3as a orimary input for serious
decisionmaking, They Aare simply still laboratory artifacts. He
suggests that expert judaement still outperforms the analytical models
on this task., However, if any cne of the models he describes were
embedded (as "the best available") into a larger reaional
"transportation and environment" model, its flaws may be still harder

for the unsophisticated to discern.

A1l this means that while the search for broaa theories may help
our unde?standinq in the long run, modeling is terribly exoeriméntal
in many areas today. This places policy modellers in the situation of
both engaging 1in research and attempting to asoply their results to
policymaking in the short run (Alonso, 1968). These two roles
conflict, in so tar as one is more subject to the norms of peer review
and some attemots to minimize bias more than the other. (One simply
needs to recognize that models which represent superb advances in

Ltheory may still be too crude for reliable policy use.

A second class of information systems which might diminish the
influence of filtering is "upward reporting systems"(Downs, 1967;
Kraemer, 1969; Kling, 1974). Generally, such systems collect data on
routine agency operations or clients at the lower levels of an
oraanization and provide summary reports to higher level officials.
They mavy be viewed in terms of Simon’s helpful criteria for evaluating

informaetion prncessing components in complex organizations:

"In general, an additional component (man or machine) in an

information processing system will improve the system’s
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same influences to diminish the neqgative anag enhaﬁce the
positive that we have noted above. In addition to boiling
data down, we need some adiitional proceaures to insure that
many of the critical intellectual ingredients remain in the

distillate,

The kind of data usually collected within an agency’s routine
reporting system is often insufficient or irrelevant for
informing many policy issues. For example, if a school board
wishes to consider new bprograms for a select group of
students (such as handicaoped or musically gifted children)
it’s unlikely that they”l] have soecial enrollment statistics
for such groups. Part of the reason that such proagrams
become policy concerns is that thev are designed to agive
special attention to previously wunidentified SUbQroups.
Generally, public agencies collect the minimal inmnformation to
satisfy their operational and legislative reaquirements, Many
policy analyses would entail data that the focal aaency would

be unlikely to collect on & routine basis (Simon, 1973).

Even that data collected or a routine basis that deals with
the variables in a vparticular policy analysis may be
inadenquate. Data aggreqgated from many different
organizational subunits mav be incomplete and effectively
useless for systematic time=-series analyses (Klina, 197%).
To the extent that a oolicy issue reauires projectina trends,

older date may be far less relevant than more up=to=date
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information that comes from a variety of "softer" sources.
These same arguments also aoply to "social datae banks," such
as census files, which are often irrelevant for most major

policy decisions faced by oublic agencies (Kraemer, 1969),

Models and computer-based information systems 1in «aeneral are
often portrayed as rational instrumentalities (Mihram, 1972; Lee,
1973; Hayes and Nolan, 1974; Ackoff, 1974), They are thought to
increase the range of policy options considered (Brady, 1967) and the
ranqge of information approoriate for evaluating them. Yet the
hehavioral studies of policymaking in public agencies all seem to
concur that acceptable options are contingent upon the political
environment of an agency. Formal gata may help a high level official
locate potential problems and to rationalize policies enacted to deal
with them; but such policies are rarely suggested by formal gata. In
addition, there seem to he strong institutional oressures to select
data for a policymaker which support his biases, Thus, there is
trehendous divergence between the aﬁsumntions uoon which one would
expect the use of computer-based systems to provide an enlarged set of
considerations for helping form bpublic policy and the actual

conditions under which policies are develoned in public agencies.
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lechnical and 3Sagial Ratignality

Most procosals for developing automated information systems to
support policymaking in public agencies focus on technical change and
take the curreent policymaking arrangements as "aiven.," wWith that
assumotion, one then <can ask whether a particular automated system
will in fact help orovide more timely, comprehensive, or accurate
information to a particular set of officials. Presumably, technical
improvements in the charachteristics of information introduceq in  any
office within a public agency should lead to some improvements in

policymakina within the larger aacency.

The arauments of the preceding section leave me pessimistic that
automated information systems, by themselves, can provide 3 systematic
"technoloaical fix" to help better inform top=level policymakers of
the substantive issues surrounding the ©oolicies that they choose.
Proposals which only focus upon changing the kino or quality of data
available to opublic policvmakers presume that "rationality" s
inherent in the data or techniques used to aqenerate it. Yet, the
evidence seems to indicate that whatever "rationality" may be found inr
policymakina{12] is as much a feature of the policymaking process as
it is of the data that informs it[13]. Thus it is impossible for en
analvst who 1s building a simulatior model to claim that his work is
helping improve the quality of policymaking simply because it includes

"policy=relevant" variables,
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Many of the common beliefs surroundina the use ot simulation or
optimizina models presume that "rationality" is embedded in the
models., Simulations were originally developed to model the behavior
of relatively precise phvsical systems, Since they orovided
scientists and enaineers an effective tool for studying complex, but
well defined systems whose behavior was difficult to analyze
mathematically, tney offer tremendous ootential in studving the
behavior of other compiex systems such as social and economic systems
when they can be naturaily extended., But one should unaerstand that
models used by scientists have bplayed a constructive role in

scientific inquiry conducted by communities of scientists.

In such a workino community assumptions, methods, and data are
all relativelvy ocoen to scrutiny by peers. For example, one of the
most publicized social system models, Forrester’s(1969) Urban Dynamics
model, has been advocated, analyzed, criticized, reviewed and moaified
in dozens of articles and several books devoted to its behavior, The
impact of that model is less in the particular policy conclusions
originally derived by Forrester than in the analysis of urbanr systems

developed in the debates over the model.
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The controversy over Forrester”s Urban Dynamics is more typical
of the process of scientific understanding than is communicated in the
idealized accounts of science as a systematicy "rational,"
dispassionate enterorise. In a recent study of geoloaists who were
studying the origins of the moon by analyzina rocks returned by the
Apolilo missions, Mitroff(1974) found tremendous controversy and
partisan bias amonro practicing scientists, Scientists were well known
for their predisposition to particular theories. Partisans of
particular theories tended to emphasize the evidence that supported
their position and to diminish the importance of evidence that

conflicted with their oreferences.

Their behavior was similar to that of the members of the Federal
Upen Market Committee described in a previcus section. While their
ipngiyvidual benhavior was markedly partisan, the behavior of the
scientific community wes more balanced. As a group, the community of
geologists watched the debate among different lumar specialists anrd
sifted through the alternative explanations presented by more opartisan
specialists, Rationality was more a procerty of the scientific
community than of the data, methods, or interpretations of any

individual member,
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From Mitroff’s analysis, we can draw some straiaghtforward
conclusions about the role of comouter=based analyses in policymakina.
Information alone is not a source of "rationality." If one seeks to
reduce the sources of "intelljgence failures™ in public acgencies, one
must do more than sihplv place aporopriate information or analytical
methods to some single office in a particular agency. FEven agefining
what data is considered "approoriate” is a3 partisan act. Viable
strategies need to exploit the aynamics of "bureaucratic oolitics" to
lead to more eftective policymaking rather than to simply i1gnore such
pervasive patterns of activity or simoly denigrate it as "political.,"”
after all, differences of values, qoals, and analyses are endemic to
any robust social system short of autocracy. FRather than simply

' one needs to insure

providina new information or analyses "somewhere,'
that the new sources of information are available to a variety of
conflictina groups which will oftfer alternate analyses and
interpretations of the aata. Most people woulo aaree that plural
analyses are snmetimes helpful. e are sayina somethiﬁq stronaer. Un
many important policy issues, the absence of olural analyses of
similar gualify is often hurtful, "pluralist" strategies could be
supported by information technologies which allow fnispersed and

conflictinag aroups access to common sources of data and analytical

tools.
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Most organizational analysts who have studied the conditions that
promote the sharing of information between organizations and between
organizational subunits find that such conditions are rarely found in
traditional, hierarchical organizations (Michael, 1973). Strategies
for improving the auality of oraanizational intelligence by increasing
the variety of analyses brought ts bear on an issue are hardly new.
For example, Wilensky(1967) advocates decentralizing staff analysts as

an antidote to filterina.

Unfortunately, strategies that focus ourely upon chancina
organizational arrangements or individual behavior are rarely
implemented on a large scale, Schooler(1970) argues that Federal

ofticials view such strategies as essentially redistributing the
current patterns of influence and status. Those officials who believe
they'li lose in 3 new shuffle vigorously cpoose such procedures and
often win, In contrast, these officials tend to view physical
technologies as "distributive"=-they often provide new resources
without sianificantly altering the current arranaements of power,
influence, and oprestige. Consequently, they tend to support such

technoloaical developments since they don’t view themselves simply as

"losers,"
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In such settings, it is possiple that selected computer-based
technologaies provide a means for supoorting strategies that increase
the variety of analysis ana data brouaht to particular issues without
incurrina the stronag opposition associated with organizational
rearrangements., In particular, computer~hased systems facilitate the
sharing of data, models, and aralysis packages relatively cheaply
atier data is collected and analytic routines are develooed, Whether
such sharing 1is supported by timesharing or by simply the sharina of
data files and programs is incidental, Such schemes mav well increase
the competition among partisan analysts, They foster situationrs
closer to the operation of the Federal Open Market Committee where
major economic data were in the "public domain" of policymakers than
situations such as those at the Social Forcast Aaency or the military
reporting system in Vietnam, In the latter, one bottleneck was
sufficient to impede accurate data and alternative analysis from

moving into the appropriate policy circles.

It should now be clear that promosals for simply providing new
information systems throuagh only one set of analysts to a particuler
policymaker (or body) offer 1little hope of seriously diminishing
intelligence weaknesses in the taraet agency. The proposal 3uqoésted
here of pixipng computer based fechnologies with clear policies of
allowing broad access to data and analytic routines is theoretically
enticina, and may help decrease the likelihood of intelligence
failures in public agencies. Let’s examine some of the strenaths ot

this aoproach and then some of the problems it faces.
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It makes the expligcit sharing ot data and methods on which
alternative analyses are »Hased available to all parties for
their own examination, Dats files may be easily dupnlicated

and programs may be cheaply shared.

It does not presume that there is a consensus on values or
aoals or that some particular group holds a monopoly on cood
analyses. This is one of the major weaknesses of many
proposals for utilizing automated information systems and the
tools of management science, systems analysis, or operations

research in public agencies (8rooks, 1972).

It is sensitive to the actual wuses and distortions  of
information in complex, hierarchically organized aqencies.
Unlike the analysts who believe that technologies have
independent and necessary imoacts (Downs, 1967 ), this
promosal assumes that such impacts are 1influenced by the
interplay bf both particular technologies and the policies
that influence their use. Novel "technology=colicy mixes"
rather than novel technoloaies, become the tools of

institutional reform.
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Since the aiteration of organizational arrangements is
accompanied by the introductior of new physical technoloagies,
it is possible, but not aquaranteed, that sharing arrangements
mavy be easier to promote as a precondition for irnrtroducing

the new technoloaqy,

Despite these uniqQue attractions, this provosal faces some

problems

in implementation:

The lead time for decisions may increase since this proposal

increases controversy rather than consensus in the short cun.

The costs of analyses will increase since expertise is
ogecentralized and arelysis aroups are placed 1in a more
defensive posture when competitive groups now have access to
their data ana orograms. In addition, a grouo which spends
time agaregating data and building analytical tools will have
to soend time (and money) traininag other people to use their

creations,
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Professional analysts take on roles which are atyoical for
them, On one hand, they must arque for new organizational
arrangements rather than simpoly for new technologies.

Secondly, in aagencies which have one centralized analysis
unit, the analysts may tind their accepted expertise
Questioned by members of other organizations who are

inspectina the details of their work rather closely.

Special demands are made of the policymaking body that
commissions stugies wusing computer-pased analyses, The
policymaking body should not be composed of &bottom-liners“
who prefer to see the conclusions of staff reoorts rather
than investigate the analyses wupon which they are based.
Pather they should be tolerant of debate, and be willina to
attend to alternative viewpoints and their underlyinag
rationale. Lastly, they should have the sophistication to

learn from staged debates hetween experts,

keading fhe 2ottom Line
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In the precedinag sections we have viewed the potential
contribution of computer-based information systems in helping better
inform public policymaking. First, we.looked at the typical wavs 1in
which information is passed to hiaher level officials ano handled by
them., We have arqued that the sourcas of intelligence failures sterm
from features of complex organizations. These are relatively
uninfluenced by some new increment of information processing capacity
placed "anywhere" in a oublic agency. Rather, new
information=processing capabilities which are coupled with
organizational arrangements for sharing data and analytical methods

between comoetitive aroups seems to offer the most promise.

It is hard to predict how accectable such a propmosal would be to
a wide variety of public officials. The relevant literature, while
scanty, tends to report cases in which automated information systems,
especially simulations, are used as tools ot advocacy while being
advanced as instruments of rational inguiry({l4d4), Several years ago,
Mason(1969) reported a successful field study in which he staged a
debate between two opposing managerial Qroups in an abrasives
manufacturing firm, He described a debate inm which the assumptions
made by each group and‘ their data were macde public and haad an
enlightening influence on hiagher level managers. His success suggests
that proposals of the sort suggested here are not in vair,
Technologies which are co-opted and institutional reforms which are
unaccepted may be overcome by strategies which carefully mix toth new

information technologies and organizational arrangements.
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NOIES

t. Policy analysts seem to be unable to make a <clear theoretical
distinction between "policymakina" and "decision-making" (Lowi, 1970).
Developina such a distinction 1is well Dbeyond the scope of this
analysis. Nevertheless, we treat nolicies as providinag a oattern of
action, sets of oriorities and constraints within which other, more
particular, decisions are made. Thus, an agency that adoots a2 poligy
of seeking minority employees creates a copntext 1in which other
instrumental actions (e.g., how and where to advertise) are embedaded
and provides criteria upon which degcisions to hire a particular person
may be based, 0Of course, arriving at a policy entails a set of
decisions such as its scope, relationshin to ofher policies, resources

to be committed in its pursuit, etc.

2. This paper focuses upon the role of information 1in opolicy
develornment. To be substantively (rather than just symbolically)
effective, a policy must be carefully implemented. This obvious
obsérJation merely hints at the practical difficulties that often

hinder successful implementation (Presser and Wildavsky, 1974).
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3. QOccasionally public officials attribute special credibility to
computer~-massaged data (Kling, 1375; NDanziger, 1975), but the
influences of data on policymakina seems to have little relationship
to the source (computers, friends, routine reports, etc.) aside from
their formal characteristics such as (perceived) accuracys, scobey
credibility, and timeliness.

4, Currently the\ literature on policy=oriented simulations is
fragmented between political scientists who tend to study the ways in
which models are used and management scientists, computer scientists,

and engineers who emphasize modeling techniaques, See [14],

5. The following analysis of managers and policymakers focuses upon
appointed officials in bureaucratic agencies and upon elected
legislators operatinag within their areas of expertise and interest.
In particular, legislators are called to vote upon a large number of
bills which they have little time to investigate, even it they were
interested. Thus, empirical studies of legislative behavior show that
legislators take cues from political allies in deciding how to vote on
issues which they have neither the time nor inclination to study on
their own {(Mathews and Stimson, 1975). Such uses of cues as a basis

for supporting public policies are outside the scope of this essay.
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6. 0One may argue that even though many officials spend brief periods
on particular problems, over a period of months or years, they may
become auite familiar with continuing problems. Nevertheless, the
kind of information that reaches officials on such occasions is highly
filtered. For example, ome public official mage the following
argument for consolidating several subunits which reported tc him and

placing an intermediary between them and him:

"I need orocessed information on which to make decisions. I

can’t bother with raw data all the time."

7. Technically, "data" refers to uninteroreted quantities and
relationships, In contrast, "information" refers to "data" which is
interpreted in such a way as to decrease a person’s uncertainty about

some state of affairs. In common parlance, "data" usually describes

quantitative rélationships, facts, and episodes. To be wusefuyl to
policymakers, "data" must either be Jinterpreted by organizational
actors or be easily interpreted. Thus, policymakers focus upon

information==data which makes sense to them and to others.

8. Filtering occurs when data (or information) is suppressed by an
official., When data is distorted, some altered facsimile is passed on
or it is embeaded in a quus interpretation, See March and
Simon(1958) for an account of filtering as a normal aspect of

information handling in complex organizations.
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9. Software alone for medium size automated information systems costs
tens or hundreds of thousands <c¢f dollars. In addition, staff
trainina, forms, and staff time spent in using the system may cocst

several times as much as the originel development.,

10. There are some abstract models that relate consumption and the
pollution it produces (Flemina and Pantaell, 1974), Even these models

treat only a few variables,

11. A recent analysis bty Kadanotf and Weinblatt(1972) forcefully
gemonstrates that the variables selected for a model and its ogegrees of
getail can gtrongly influence the oolicy conclusions derived fror it.
They studied the relative intluence of training unskilled workers,
providing new jobhs ad clearing slums for industrial gevelopment on
urban opoverty, They explored the role of each opolicy in three
different models that included increasingly larger chunks of the urban
settina, At the extremes, the simplest model included only a sincle
city and the most comolex model included a retwork of cities,

surroundina suburbs, and a national economy, Each model led to very

gifferent policy mixes for heloina diminish urbar poverty. "Any
moael" can suagest misleadino policy conclusions. These results also
cast some dAoubt on the "pluralist stateay" prorosed by Chen anc

Garrison(13972). They suggest that one wav of expanding the utility of
Forrester®s(1969) Urban Dynamics to include the preferences of social
groups with markedly different values is simply to aenerate different
models for each groun, "one at a time," [f the models don’t include a

sufficiently broad rancge of variahles, a "restricted model"™ mioht
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suggest misleadina dynamic ©patterns regardless of what preference

ordering different aroups place on the trade-offs they include,

12. It is ironic that despite the auantity of literature on
policymaking, political scientists seem to have avoided developing a
theoretical concent of "rational” policies in a political settina.
Most of the prevailino theories of rational action consider actions
(or decisions or policies) rationmal in so far as they are an effective
means (of those feasable) for achievina some desired state of affairs.
Most anmalytical treatments of rational decision=making assume that
aoals are clear., See, for example, Yihram’s(1972) idealized account
of the modeling process. 1In contrast, in most "political" settinas,
goals are relatively ambiouous and legitimate varties have conflicting
goals., In addit%on, there may even be conflicts within the set of
goals held by particular interest aroups as Rein(1970) has argued in
the context of welfare proarams, Theories that presume <clarity,
consensus and consistency Seem to make poor predictions in those

settinas frought with ambiquity, conrflict, and "trade=-offs,"

13. In a fairly elaborate analysis of "inquirina systems,"
Churchman(1971) links the reliability of «knowledge available to a
system with hoth the sources of data it admits and upon the strateaies
it utilizes for orocessina and cross=checkinag 1information, For
Churchman, an "inauirino system” describes any person, oraanization,
or intelligent artifact that seeks to know the world it lives in. He
concludes that strateqQies which rely solely wuoon sinale sources of

uncontested data, whether they are auided by theory or fact gatherina,
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are especially sensitive to intrinsic "errors of intelligence.” He
argues that "fnquirinq systems" which are driven by multiple theories
ano "tact" agathering and which continually cross~check the validity of
relevant data through internal contest and conflict are most likely to
“converge" on a3 clearer portrait of the world they live in. While his
analysis is cast in a ohilosopnical framework, its translation into
the search for good organizational intelligence is congruent with the

analyses of the precedina sections,

14. See chanter 12 of Rites qof day for a typical study of the
politics of modelina(Lupo, et. al, 1971). Unfortunately, much of the
scholarly literature that reports on  the development of
policy=oriented information systems emphasizes the techniaues used in
their construction anog neglects the extent to which they are used and

how their use influences the deliberation over various policies.
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