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This article operationalizes garbage can theory into a sto-
chastic process model for the case of a traditional Weber-
ian bureaucracy. The purposes of the model are two: (1)
to illustrate how ambiguity may impinge on decision mak-
ing within a structural setting more familiar to classical or-
ganization theorists, and (2) to derive the managerial im-
plications of garbage can theory.

Garbage can flows of issues are explicitly embedded
within a differentiated chain-of-command hierarchy, and
are affected by centralization and personnel policies, sub-
unit conflict, information-processing routines, and stan-
dard operating procedures. The Presidential control impli-
cations of the model amount to unobtrusive management
in the extreme. Structural design is emphasized more
than tactical machinations.»

The ""Garbage Can Model of Organizational Choice” was an
attempt to push organizational decision theory into the previ-
ously uncharted territory of “organized anarchies.” As de-
scribed by Cohen, March, and Olsen {1972}, Cohen and
March {1974), and March and Olsen {1976), organized anar-
chies are arganizations characterized by severe ambiguity.
Hence, organized anarchies do not have clear or consistent
notions about what it is they are trying to do (problematic
preferences), how it is they are supposed to do it {unclear
technology), or who it is that should make the decisions {(fluid
participation). Educational and public sector organizations are
frequently alleged to be afflicted with these traits (Pressman
and Wildavsky, 1973; Cohen and March, 1974; March and OI-
sen, 1976; Sproull, Weiner, and Wolf, 1978). And maost organ-
izations may be beset at least occasionally with severe ambi-
guity, especially during periods of crisis or “'value instability”
{Mohr, 1978).

Garbage can theory attempted to describe how decisions are
made under these trying circumstances, The thrust of this
theory's approach was to focus less on the details of individ-
ual decision making, and more on the aggregate flows of peo-
ple, problems, and solutions through organizational netwaorks.
These flows determine the perceived issue or meaning con-
text of choice, and in turn are constrained by access struc-
tures, energy loads, and attention-focusing rules.

Despite the originality of this approach, some reviewers and
critics have found it difficult to reconcile garbage can thinking
with more traditional arganization theory concerns. For one
thing, the structural underpinnings of the theory do not seem
very convincing. Garbage can processes seem curiously di-
vorced from the familiar structural phenomena of organiza-
tional differentiation, centralization policy, and standard oper-
ating procedures of traditional cancern to classical
arganization theorists. This relative lack of emphasis on “'the
stable, the routine, and the channeling effects that rules have
on behavior (Perrow, 1977} encourages the misperception
that the organized anarchy paradigm can be usefully applied
only to highly decoupled and unorthedox organizational sys-
tems.

A second, more normative feature of garbage can theory
which inhibits diffusion is that theary’'s apparent managerial
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implications. A superficial reading of the Cohen-March-and-
Olsen research leaves one with the impression either that the
world is so contextual, idiosyncratic, and capricious that man-
agement is by definition impossible, or that the only hope lies
with the astute tactician wha, due to a mastearful sense of
timing and diversion, can influence decisions on an ad hoc ba-
sis {Argyris, 1976). | would suggest, however, that the rather
anecdotal "Eight Elementary Tactics of Administrative
Action” offered by Cohen and March {1974 205-215} do not
fulfill the managerial promise of garbage can theory. Once
again, the problem | believe stems from an insufficiently sys-
tematic concern with the structural setting within which gar-
bage can processes operate.

This article seeks to speak to these two concerns, and hence
to speed the diffusion of organized anarchy concepts, by illus-
trating via a simple mathematical model the operation of gar-
bage can processes within a fairly traditional and bureaucratic
organizational structure. Hence,

{1} a garbage can-like stochastic process model of arganiza-
tional decision making is developed for the case of a hierar-
chical organization without fluid participation, and

{2} the implications of this madel for various strategies of
Presidential control are explored.

Hierarchical garbage can systems without fluid participation
are examined because most organizations, most of the time,
are characterized by a more rigid role structure than is sug-
gested by the image of unrestricted decision access within
constraints_ it is possible to represent lateral flows of issues
and people across divisional boundaries within the model to
be developed below. However, the goal here will be to
embed garbage can flows explicitly within the more classical
bureaucratic constraints of hierarchical differentiation, stan-
dard operating procedures, and centralized control. Since con-
fusion and ambiguity can afflict even the most tightly struc-
tured organization, the features of problematic preferences
and unclear technology will remain prominent.

The criterion of Presidential control is not the only perspective
from which organized anarchy madels can be examined, but
this perspective does speak to normative cancerns ahout
managerial implications. A number of strategic dimensicns
will be explored here, including centralization policy, hiring
policies, conflict among hierarchical levels, structural assign-
ment of programs to divisions, and direct Presidential inter-
vention. Given unorthodox theories, it is perhaps not surpris-
ing that resultant managerial recommendations are similarly
unorthodox. And indeed, one of the primary conclusions of
the model to be developed below will be that the President
maximizes control over organizational decision cutcomes the
most, from the point of view of his or her own preferences,
by personally making no decisions whatsoever. The thrust of
the managerial recommendations to be deduced from the
model emphasize unobtrusive structural design, rather than
active tactical maneuvering.

The article develops these arguments as follows: First, an ov-
erview of the basic verbal and formal elements of the hierar-

chical garbage can model is presented. Next, the information

processing, decision outcome, and decision flow conse-
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quences of the model are derived for the case of arbitrary sto-
chastic, yet stationary organizational environments. The core
issue of Presidential control is then investigated. Finally, pos-
sible extensions of the model are discussed.

A HIERARCHICAL GARBAGE CAN MODEL

Imagine an organization whose formal structure is fairly tradi-
tional. There is a President {or Chief Executive Officer) who
oversees L departments {or divisions). Each department £ is
headed by a Secretary {or Vice President} and contains a pos-
sibly unique K, number of programs. Each program &, in turn,
is managed by one program chief and has a staff of analysts
attached to it. The analysts’ jobs are to monitor incoming en-
vironmental infarmation ahout the issues “‘relevant” to pro-
gram decision making. At the lowest program level of deci-
sion making, the set of “relevant” issues {7, ... f, ..., juj is well
defined by crganizational routines.

Within this simple, four-level hierarchical organization, deci-
sians are proguced in a straightforward chain-of-command
manner. Analysts continually monitor the environment and
evaluate the current status of the issues under their jurisdic-
tion. Each time period, program chiefs translate these issue
evaluations inta preliminary recammendations of ""program
need” according to standard operating procedures. Secre-
taries then review these recommaendations and do one of two
things: (1} If the recommendation represents only a “minor”
change from the status quo, Secretaries merely rubber stamp
the program chief’s recommendation. {2} However, if the re-
commendation represents a “major’’ change from the status
quo, Secretaries take the decision under more active review
and evaluate the program choice an the basis of some
broader subset of issues, drawn from the department’s entire
K, span of jurisdiction. In other words, if the recommendation
is major, Secretaries “'coordinate” by considering those
cross-program implications which they personally view as
“relevant.” The threshold distinction between “'major’’ and
“minar’” change from the status quo is defined by organiza-
tional centralization policy.

Presidents review Secretarial recommendations and likewise
either rubber stamp them or take them under active review,
depending upon a perhaps different definition of “minor’” ver-
sus ““major.” Presidential active review potentially can con-
sider the relevance of any issue within the entire organization,
regardless of jurisdiction. However, Presidents are not omnis-
cient and hence rely upon their Secretarial advisers to draw
up a more narrowly defined set of “"relevant’” issues for Presi-
dential consideration. Within this advisor subset of issues for
any program under active review, Presidents make their own
choices about “relevant’” issues based upon their own sub-
stantive priorities. Presidential “recommendations’” are of
course the final arganizational decisions for the current time
period.

So far, the picture is one of a traditional organization proceed-
ing in a traditional manner: Qrganizations are hierarchies. De-
cisions are produced by the chain of comrmand. Organizations
manitor multiple issue environments. Behaviar is canstrained
by standard operating procedures, jurisdictional boundaries,
and centralization paolicy.
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Now, however, consider the distinctive role of ambiguity:

(1) Secretaries and the President are characterized by “prob-
lematic preferences,” in that they do not know for certain
what are “"the relevant issues’ for the program decision un-
der active review. Within their respective jurisdictiona! and ad-
visory constraints, Secretaries and the President have only
ideological predispositions or prohabilities of perceiving partic-
ular tssues confronting them as relevant. This stochastic proc-
ess of deciding the issue context of choice generates, in turn,
a probabilistic flow of issues up the hierarchical chain of com-
mand.

(2] Analysts are characterized by "unclear technology,” in that
they have no clear cognitive madel of the envirenment with
which to interpret incoming information. In lieu of causal un-
derstanding, analysts evaluate inforrmation according to cyber-
netic “adaptive expectations’ principles.

The grounding of this model in garbage can theory should be
apparent. The heart of both approaches is a mapping of is-
sues or problems onto choices. Explaining this changing
“meaning cantext” of choice as a function of organizational
pracesses operating under conditions of ambiguity is the core
analytic task. In the present model, “relevant issue sets’” are
well defined by organizational routines at the lowest program
chief decision level, and hence can be taken as analogous to
Cohen, March, and Olsen’s {1972) *"access structure’ of
problems to choices. At higher decision levels, however,
“"problematic preferences’ induce a contextual and tempo-
rally variahle flow of issues to program choices.

The primary difference between this model and the ariginal
garbage can model is the present model's more explicit rep-
resentation of routine organizational structure. Information-
processing subroutines are explicitly broken out, and the
boundary-spanning function of analysts is thereby highlighted.
Decision makers are situated within hierarchical roles, and are
thereby explicitly constrained by standard operating proce-
dures, jurisdictional boundaries, and centralization palicy. Fluid
participation of people, but not issues, is suppressed.

Given this verbal overview, let us naw translate this hierarchi-
cal garbage can model into more precise mathematical lan-
guage. An illustrative small garbage can hierarchy is pre-
sented in Figure 1.

Decisions

Call the program chief's recommendation for program k at
time period t %, the Secretary’s recommendation X,,; the
President's “recommendation’ )%kt.' and the final organiza-
tional decision x,,. Theoretically these choices can be consid-
ered as having been selected from either a discrete or a con-
tinuous space of underlying alternatives, but | will develop the
case of continuous alternatives. Hence, x,, could be consid-
ered a budget choice, a procurement chaice, a production
choice, a policy choice alang same arbitrary Downsian “'issue
space’” dimension, or any other choice from a continuous ar-
ray. For illustrative purpases anly, | will take as my example
the annual budgetary decisions for the Urban Renewal pro-
gram in the U.S. Department of Housing and Urban Develop-
ment.
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Figure 1. {llustrative garbage can hierarchy {for one time periad #}.

Information Processing

Analysts are bombarded with information from the outside
world regarding each issue /. At the program level, there are a
fixed [, such "relevant’’ issues: {1, 2, ..., .... ju}. For my Ur-
ban Renewal example, these could be anything from the proj-
ected application demand, to the capacity of cities to effec-
tively administer projects, to overall fiscal climate, to shifting
Presidential urban initiatives. |f analysts receive /, pieces of in-
farmation regard f during time period t, then these information
inputs can be represented as {&,;, ..., £, ... £} The i, quan-
tity and the £;; content of this incoming information could be
specified to have various properties, but all that will be pre-
sumed here is that these are random variables which are gen-
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erated by the environment in accordance with some arbitrary
but unknown stationary probability distribution — that is, &; —
pl;, a?). The stationarity assumption will be relaxed in the fi-
nal section.

The analyst’s task is to evaluate this information and come up
with an estimate of the current status of issue;. Call this ana-
lyst’'s estimate, at time period t, A,

According to the “unclear technology'” assumptions of this
maodel, analysts have no clear cognitive maodels of reality
through which to filter this information. They are forced to fall
back on cybernetic ““short-run feedhack rules’” (Cyert and
March, 1963), which successively revise and update earlier
estimates to take into account the implications of each new
piece of information received. A classic representation of
such an evaluation process, which is well established in the
econometrics literature (Kmenta, 1971}, is the "adaptive ex-
pectations” model. This process can be expressed far the
current context as follows:

Ar’j = Ar‘-m‘ + “ - Ci:l[gir' - AI-IJ]-
This equation means that, given some current estimate of an
issue’s status, an analyst reacts to each newly received piece

of infarmation by adjusting that estimate some propartion of
the way toward the implications of the new information.

The parameter ¢; here (0 = ¢; = 1} controls the sensitrvity or
speed of the analyst’s revision of the old estimate, 4;_,,. in
response to new information. Hence, the parameter ¢; can be
interpreted as the "'confidence’ the analyst places in his or
her own earlier estimate.

Tao express the final analyst opinion at the end of the current
time periad in terms of the previous period opinion, we curmu-
late the above adjustment equatian over all j, pieces of in-
formation received:

Ap=ClAjer + (1 —c}} Eﬂ cr &y

fwhere by convention &g = 0. lt is clear from the ci~f term
that the analyst has a marked tendency to discount old in-
farmation which has been superseded many times. This prop-
erty of course is quite plausible for an analyst interested in
generating the most up-to-date evaluations possible.

Program Chief Decision Making

Program chiefs, being the lowest level of the decision-making
hierarchy, are heavily constrained by standard operating pro-
cedures {SOP's). The /, number of "relevant™ issues consid-
ered by the pragram chief is typically smalt, and is defined un-
ambiguously by organizational routines. In this structurai
setting, program chiefs simply take the issue evaluations of
the analysts on their staff and translate them into preliminary
program recommendations which essentially are standard op-
erating procedure definitions of perceived “'need.”’ For sgim-
plicity, we can assume that there is one analyst in charge of
each of the f, “relevant’’ program issues.

This program chief SOP decision process can be represented
as:

i
Ket = E ')’J'kAIr-
i=1
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Here, the y,, parameters represent organizational standard
aperating procedures which define the decision implications
af various issues. In terms of my Urban Renewal budgeting
example, the v,'s embody the staff work involved in "costing
out” various issues.

Under this formulation, program chiefs always mechanically
map all “'relevant’” issues into their recommendations, with-
out making any discretionary judgments about the priority of
different relevant issues {apart from the priorities which may
be indirectty embedded in the SOP's). Each y;Aj, can be in-
terpreted as one argument or justification component of the
program chief’s overall recommendation.

Secretarial Decision Making

Secretaries do one of two things with the K, recommenda-
tions they receive each period fram the program chiefs under
their jurisdiction. If the recommendation represents only a
“minor”’ change from the status quo, the Secretary simply
rubber stamps the recommendation and accepts it without
question. That is,

if Rae = Xaen| < A%, then Fq = R

The attention-focusing threshold variable Ax, embodies the
structural rules for Secretarial discretion under which the or-
ganization operates. These rules reflect the arganization's
centralization pelicy since a high Ax, threshold represents a
fairly decentralized approach to Secretary decision making,
with much discretion remaining in the hands af the program
chief. A low Ax, threshald represents a more centralized ap-
proach to decision making, with active intervention on the
part of the Secretary more likely.

The Secrstary takes the program policy choice “under active
review'' if the pragram chief recommends a “major’’ change
from the status qua — that is, if [%,, — X,:_,| = AX,. What “ac-
tive review’ means is that Secretaries develop their own re-
commendations on the basis of all of the available issues
from within their jurisdictions, which they personally consider
to be “relevant,” and not just an the basis of the more nar-
rowly defined set of issues under the program chief's juris-
diction. This is what | take to be the meaning of “coordina-
tion.” The total set of potentially relevant Secretarial issues is

1) .
{1 i = U,
k=1

In terms of my Urban Renewal budgeting example, this might
mean that if Public Housing and Mass Transit programs also
happened to bie within the Secretary’'s bailiwick, then the Sec-
retary might consider the Urban Renewal recommendation in
the context of various housing for the poor and transpartation
issues as well as in the context of just mainline Urban Re-
newal issues.

Under active review, Secretaries develop recommendations
in a manner roughly comparable to that of program chiefs,
with one critical difference. Secretaries do not mechanically
accept all issues within their jurisdiction as “relevant’” prima
facie, but rather accept or reject their relevance in accordance
with their awn “‘problematic preferences.” Such problematic
preferences will be modeled by a set of probabilities, {8,
which embody the relative priarity or saliency of different is-
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1

Far those nat familiar with probability na-
tation, the symbal Exly) means “the ex-
pected value of x, canditianal on the value
af . "

2

Itis easy to complicate the madeal by per-
mitting Secretaries to be subject ta filter-
ing as well a3 the President. One would
sirnply permit pragram chiefs to act as
Secretarial advisers and give them ther
awn stochastic set of prablamatic prefer-
ences. Then, the President would become
suhject to two levels of filtering, rather
than ane. Hawaver, in the presant article,
I igrore this second-arder effect since,
given reasonably sized divisional jurisdic-
tians, Sacretarial bounded rationality limi-
tatians will not be taxed as severely as
the cagnitive constraints of the President,
wha must oversee a much wider range of
crass-pragram implicatians.

sues to the Secretary personally. That is, with a probability of
accepting an issue as “relevant’’ equal to 8y, Secretary f mon-
itors all issues under his or her jurisdiction for each program
decision which he or she intervenes in.

Hence, if we represent the event of active Secretarial inter-
vention as S, = 1 {and the rubber stamp approach as S;; =
0}, then the Secretary’s active intervention decision process is
as follows:1

o [fwe = Xueoo| = A%y,

» I
ElxfSue= 1) = E BuyiAis
=1

Here, as befare, cross-program y's represent the SOP wark
of central staff charged with “"costing out™ the implications of
Secretarially mandated “relevant” issues. It is assumed that
Secretaries can abtain any analyst evaluations upon reguest,
regardless of program affiliations.

then

Presidential Decision Making

The President behaves pretty much as Secretaries do. That is,
given a Presidential discretion policy Ax, {which presumably
the President sets}, the President rubber stamps Secretarial
recommendations which represent oniy “maoderate’ changes
from the Status quo — L.e., if [Re, — Xpeny| < ARy, then x,, =

Xt = xm {It is implicitly assurned that centralization policies
are not degenerate in the sense of Ax, < A%,.)

However, if the Secretary’s recommendation is for a “major”
policy change, then Presidents take matters into their own
hands and consider all of the issue arguments presented by
the Secretaries, acting in their role of advisers. Prasidentiai
dependence upon advisers to point out “relevant” issues for
their consideration is an important feature of the madel.

As lang as all Secretaries act as advisers, potentially "rele-
vant” issues for the President span the entire space of issues
over the whole organization —

{1, o f..

The President’s own “problematic preferences’” over thesej,

issues, in turn, are {8,;}. Hence, under the canvention that the

event of active Presidential intervention is represented by

P = 1, active Presidential decision making can be modeled
as:

i e —

E()ﬁfkt[Pkt =

. L i .
dot =Y U1

Xues| Z AX,
in
1= 21 BoiBuy At

Interpretation is as before. The President stochasticaily ac-
cepts or rejects as relevant issues that Secretarial advisers
present. If the President decides an issue is relevant, staff
personnel “cost out” the implications, drawing upon the eval-
uations of analysts wherever they are located within the or-
ganization. Presidential dependence upon advisers is manifest
in the above equation by the potential filtering effect of the
terms {B,}.2

This model of hierarchical decision making represents a fairly
traditionaily structured organization aperating under condi-
tions of ambiguity. Interpretation of incoming information is

then
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unclear. And, except at the lowest level of the organizatian,
most of the decisian action centers around the discavery of
the “relevant’’ meaning context of choice. To investigate the
behavior of this system, we will start with an analysis of in-
formation processing and build toward an analysis of Presi-
dential contral.

DECISION QUTCOME AND FLOW IMPLICATIONS
Adaptive Expectations Information Processing

What are the lang-run praperties of the unclear technology in-
formation evaluation pracess posited here? In particular, how
well can analysts grope their way toward the true but un-
known “‘objective’’ issue status p,;? Ta answer this question
requires an evaluation of the bias and efficiency properties of
the analysts' "'adaptive expectations’” estimation process.

Bias is simply E{4;, — w,;}). Of particular interest is the long-run
E{A,} as the number of time periods becomes large. We have
to begin with that

it a -
A =clrAp. + {1 — g S ey
i=1

and likewise for A, _,, A, etc. Hence, by repeated substitu-
tion and iteration aver n time periods,

In
Ap=chly,+ 11 —c) X e &,

i=1
whaere {,, is the total number of pieces of information received
over all #n time periods {i.e., |, = Z2_4i;_¢h
Now, taking expectations for fixed values of {, and A,,.,, for
the case of a probabilistically stationary world,

fa
EAlld mcpApq+ (t —c) X e ElE)
=

1 —¢h
=CpApa +udl —c) (1—:?)
!

=it Apeop — pich.
The unconditional expectation, therefore, is
ElAy) = w; + Wpeon — pIELCH.
Hence, our first impartant resuit is that since, as n ap-

nroaches infinity, the expected number of pieces of informa-
tion goes to infinity and E{cir} — 0,

lim £ = wy.

That is, the adaptive expectations estimation process is, in
the long run, unbiased. Therefore, even though analysts do
not have any ¢lear cognitive model of reality with which to un-
derstand issues, for old programs with long histories, anaiysts
are capable of zeroing in, on average, ta the right answer. For
old programs, somewhat mindless analyst-groping behaviar is
not such a bad idea.

But what happens to newer pragrams with short histories?
Cleariy here, analysts' opinions are not unbiased, but depend
upon their initial uninformed guess A, ., the rate of informa-
tion bombardment £(i), and their degree of confidence in
their opinions ¢;. Not surprisingly, things are not too bad if
their initiai guess just so happened to turn out to be close ta
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Here, the two following general farmulas
are used: Vaelk) = £ [VarlX|y = yll +
Van[EWX|Y =y, and Vartx} = £(x —
EX12 See Woodroofe (1876 282, 215).

the right answer, and if the rate of infarmation bombardment
is very high. Mare interesting is the hias’ dependence upon
analyst self confidence, ¢,. For¢; close to zero, the rate of
canvergence of Elel) — 0 will be very rapid regardiess of in-
farmation flow properties; but if ¢; is close to 1 this rate of
convergence will be much slower. In other words, for new
programs the last thing you want are analysts who think they
know what they are doing. Overt acceptance of one’s igno-
rance is a highly valued trait when experience is short.

A second desirabie praperty of estimation procedures, be-

sides a lack of bias, is efficiency. That is, not only does one
want a procedure which on the average yields the right an-
swer, but also one wants a procedure whaose errors around
the mean have a low variance.

Efficiency properties of adaptive expectations can be derived
as follows. Conditional variance is:
fn

VarAdl) = (1 = o2 3 0 Varig )
i=
“ — Ci}z

— o301 ~ o (B=5)

P —c?
And unconditional variance is:3

— e
Varipg = o (250) (1 - i + Ay, - it Varkep)

I

It is apparent that in the long run, where E{cin — 0,

. _ 1-¢

lIFr:rl Var(A;,} = (]'2} (m) .

One immediate conclusion follows from the fact that Varid )
remains finite and does not approach zera even as the
amount of information goes to infinity. Analysts’ opinions do
not converge an u; with certainty but rather fluctuate perpetu-
ally around this answer no matter how much information is
received. Nao canceivable amount of information can ever
completely eliminate ambiguity in this process, and changing
opinions are always manifest.

The degree of such fluctuations, however, is not independent
of the analysts themselves. In particular, the mare confident
analysts are about their own previous opinions, the less their
evaluations will fluctuate. Hence, in the long run where there
exists a great deal of experience to draw upon, lack of re-
sponsiveness to incaming information is actually an asset. Ef-
ficiency is thereby improved.

Thus, we have a tradeoff of sorts in the degree of analysts’
confidence which is desirable as a function of the age of the
program. For old, well-established programs it is more desira-
ble 1o have rigid and unresponsive analysts whose evalua-
tions not only will be unbiased but also will be mare efficient.
For relatively new programs, which in fact may have higher
salience to upper level executives, it is desirable to have ana-
lysts wha are gquite accepting of their own ignorance. This
suggests an appropriate personnel policy for hiring analysts in
garbage can systems, where causal understanding is unclear
and reliance upon cybernetic short-run feedback rules is
widespread.
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Decision Qutcomes

Given analyst inputs, what decisions does the hierarchical
garbage can model in fact produce? In particular, what are the
means and variances of program chief recommendatians,
Secretarial recommendations, Presidential “recommenda-
tions,”" and final arganizational choices? This question will be
answered using only the limit evaluation results derived
above. Derivation of the short-run results is straightforward
with the above full-blown conclusions, but the consequent
maore complicated equations do not appear sufficiently more
informative to warrent their presentation here.

Pragram chiefs behave according to simple standard operat-
ing procedures which mechanically process all of the organi-
zationally defined “relevant” issues under their jurisdiction.
Derivation of the mean and variance properties of program
chief recommendations is as simple as the SOP’s which pro-
duce them:

Elfyl = 2 yuE A

ik
= E‘ Vikth
j=

Call this particular result x}*, which is the program chief's
“optimal™ or “implicitly preferred” decision outcome
fwhather she realizes this to be her preference or not).

Likewise, for the variance:
Fie

Varik,,) = 3 y5 Varidy)
i=t

1 — A

= 2 Vil (——’1 T 2) = Varlxy?).
Derivation of the mean and variance properties of Secretarial
recommendations is slightly more subtle, since the Secre-
taries either can rubber stamp the program chiefs’ recom-
mendations or can more actively develop their own recom-
mendations. If [k — X1 = AX, and the Secretary takes the
decision under active review, derivation of mean and variance
is once again straightforward:

it
Ef)?k:|5k: =1} =3 Byymt; =x¢
=1

1—cy _ 24
T Cr’) = Var{x}+)

Var&m[sm =1 = E Airyiuos (
=1

X2+ is, as before, the Secretary's “optimal” ar “implicitly pre-
ferred” decision outcome, since the Secretary’'s own proble-
matic preferences as well as the true {but unknown) state of
the world are folded in.

However, it is of course not always the case that Secretaries
actively intervene. Far naw | will simply develop the uncondi-
tional mean and variance result merely by stating that the
probability of Secretarial intervention is £{S,, = 1). The devel-
opment A{S,, = 1)'s explicit dependence on X, and Ax, will
be postponed ta the next section.

Under this convention, the uncanditional expectation of Sec-
retarial recommendation is:

Eléi = X2 PlSpe = 1) + x4 PSy = O
=X} + X2 — xPIPISe = 1.
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The unconditional variance result is a bit more complicated:
Var(f = Varix[IP(S e = 0] + Varbd 1PiS,, = 1)
+ g — ®PPIS e = 1IPIS, = 0L

Repeating these steps for the case of Presidential “recom-
mendations,” it is apparent that:

% i
EX P =11 = E: BoiBi¥ indts

P fn —

VarthiPu = 1) = 3 Bt (152)
=1 I

However, in this case the expected outcome of active deci-
sion making is not equal to the President’s awn implicit pref-
erence, due to the filtering effects caused by Presidential de-
pendence upon advisers to bring “relevant’ issues to his or
her attention. Rather, implicit Presidential preferences are:

Ja
Xy = 21 Bory ki
i=

in 1 - C;
Varbd = ¥ gt (7 2)
This fact will become important later in the analysis of Presi-
dential contral.

If all of the abave results are assembled together, the ex-
pected behavior of the organizational system as a whole is as
follows:

Eta) = EGaelPie = PP = 1. Sie = 1) + xGtPPiy = 0, S = 1)
+ X PP =0, 84 =10}
= xir + O — xPPS = 1) + EGudPiae = 1) — XE PP = 1.
The more tedious variance result is presented in the Appendix.

This result will be used heavily in my investigation into opti-
mal Presidential contral strategies. However, on the broadest
qualitative level, it is apparent that expected final organiza-
tional choices are determined by the patterns of decision
flows up the hierarchy, as represented by P{S,, = 1) and
PP, = 1), and by the implicit conflict within the organization,
as,represented by differences among xj*, x3*, and

F{xPwe = 1}. These two process-oriented attributes of the
organization, however, do not exist in a vacuum. Internal con-
flict and decision flows are the interactive result of three sets
of social structural factors: {1) external issue environments,
as represented by incoming information patterns {x&; and o?);
(2} personnel ideologies, as represented by problematic pref-
erences {3, and 8,;} and analysts’ confidence {cj}; and (3} or-
ganizational structure, as represented by centralization policy
{Ax, and Ax,), standard aperating procedures {y,.), issue ac-
cess constraints {f, f; and f,}, and jurisdictional assignments
of programs to divisions.

Decision Flows

The last major pieces that need to be put into this puzzle be-
fore the managerial implications become apparent are the de-
cision flow properties of the model — P(S,, = 1) and PiPy, =
1}. Decision flow results will be presented here in their most
general farms, which are applicable to any probabilistic pat-
tern of infarmation bombardment whatsoever.
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The natatian here is that 2 refers to any
arbitrary randarm variable fwith finite vari-
ance), and that 2 refers to any passible
fixed autcome of that randam variable
theller, 1871: 151-152).

Managing Garbage Can Hierarchies

Fully general conclusions, independent of any specific envi-
ronmental distributional assumptions, can be derived using
the Chebyshev inequality:?

PRl = 2} = 7 2E22).
Far our P{S, = 1) case, this inequality is

PSu = 1) = P{Ru — Xueer| = A%} = EMRie — Xieo12)/ARE,
which simplifies to

P(Sue = 1) = Varl) + Il — xi-J3AT.

Hence, the maximum probability that the Secretary will inter-
vene is inversely related to the discretion granted to the pro-
gram chief {not surprisingly). Also, however, the Secretary is
more likely to have to intervene the more volatile the incom-
ing program information inputs are and the farther the pro-
gram chief's implicit preferences are from the status quo.

As long as A%, > AX,, no program chief ‘end runs’ to the
President are possible in this hierarchical model. Therefore,

PiPw = 1) = PlPu = 1S = TIPS, = 1),

and the analogous decision flow result for the case of Presi-
dential intervention is

PlPu=1= {Var{xi*} + i — Xk:-l}z}'
Varlle) + (ehr — Xy )2 /(ARE AXD).

The implications of these decision flow results are as follows:

{1} The greater the volatility of the environmental information
impinging upon the arganization, and the less confident ana-
lysts are in interpreting this infarmation, the maore likely pro-

gram decisions are to flow upward in the arganization’s chain
af command.

(2) The larger the set of “relevant’” issues which are permit-
ted to program ievel decisions, the greater the upward deci-
sion flow.

(3) The more salient pragram-related issues are to the Secre-
tary, the more likely assaciated decisians are to be brought to
the President’s attention.

(4) The greater the underlying canflict in the organization, the
more likely program chief and Secretarial preferences are to
deviate from previous outcomes. This also causes more deci-
signs ta flow up the hierarchy.

Volatility, access, lack of confidence, and issue saliency (high
B are four attributes of program heterageneity, all of which
have the consequence of pushing the sarne programs up the
hierarchy over and over again. Even more interestingly, higher
level intervention in the face of conflict tends to force the
next periad’'s status quo to be farther from the praogram
chief's implicit preference than it otherwise would. This in-
creases the probahility of the program chief’s next recom-
mendation being “major,” and hence of the program decision
going up the hierarchy again in the future. Collectively, there-
fore, these conclusions impily aver time that “intervention be-
gets intervention’’ far both heterageneity and contagion rea-
sons. This result is parallel to the Cohen, March, and QOlsen
conclusion that "one would expect decision makers who
have a feeling that they are always waorking on the same
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problems in somewhat different contexts, mostly without re-
sults”” {18972 10}. In the present model, however, these deci-
sion flows can be substantially modulated by structural cen-
tralization policy, which is embedded in the Ax, and Ax, rules
of discretion.

PRESIDENTIAL CONTROL

We are now at a paint where we can investigate the main
palicy question of this article: Given a garbage can hierarchy,
what management strategies shauld Presidents adopt in or-
der ta maximize their own control over the final decision out-
comes produced by the organization?

Here, Presidential "'loss of control” will be taken to be the ex-
pected divergence of the arganization’s final decision out-
come from the President’s own implicit preference — that is,
Elx, — x3). According ta the results presented above, Presi-
dential loss of contral equals the fallowing:

Elxg — %3 = Elxgd — xi*
= {xl* — x3) + {x& — xS, = 1)
+ {EGlPre = 1) — X81PPY = 1),

Obvicusly, the President would like to come up with a set of
managerial strategies which minimizes this expression and, if
possible, sets it equal to zera. The various strategies to be ex-
plored here will be of both the structural and the personnel
varisties.

To investigate what set of managerial strategies achieves this
Eix, — x3*) = 0 goal, let us assume to begin with that access
structure and Secretarial personnel are given, and hence that
x1* and x2* are fixed. If the goal is to be achieved, the follow-
ing relationships must hold between Presidential decision
flow and Secretarial decision flow:

P = o) + b — xPIP Sk = 1)

P*(Pkt= 1} = 7
el — EGudPre = 1))

or equivalently,

Db — X3} 4 o — XIP Sk = 1)

(3 — Elie = VP = THP* S = 11"

{where the notations P*{P,, = 1) and P*{S,, = 1) refer to opti-
mal decision flows from the point of view aof Presidential con-
trol).

PP = 1Sk =1} =

To explore the meaning of this equation, consider two ex-
treme examples: a completely dictatorial approach to Presi-
dential control, and a completely hands-off approach to Presi-
dential control. Under the dictatorial regime, Presidents
centralize all “power’” into their hands by adjusting Ax, and
Ax, to make PPy, = 1S, = 1) =P(S,s = 1) = 1. Even leaving
aside the passible objection that this approach requires vir-
tually an infinite decision-making capacity on the part of the
President, substituting these values into the loss of control
expression yields

Elx, — X371 = E&kt|Pkt = 1) — xi*
But this expression can never equal zero since, due to the
President’s lack of omniscience and subsequent dependence

upan advisers, E()gfmlpm = 1) # x¥}. Therefore, the intuitively
plausible dictatorial approach at the very least will not be opti-
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mal and may indeed be pasitively disastrous from the Presi-
dent’s own paint of view, depending upon the strength of the
filtering effects induced by {8,;}.

Cansider now, the counterintuitive and completely oppcsite
approach — the President makes absolutely no decisions
whatsoever (PP, = 1|S« = 1) = 0}. Under this completely
"hands-off " approach, made possible by setting Ax, = =,

o = Xk Xt F G — XEP*(S 4 = 1)

K3 — ElRyy = 1P = 1WPS, = 1}
3 _ pTs

P (S = 1) = @‘—-"—) .

VX

This is a very impaortant result. It states that optimal Presiden-
tial control can be achieved, regardless of filtering effects, by
adopting a completely hands-off approach and by adjusting
Secretarial discretion rules {i.e., centralization policy) accord-
ing to the abave formula. Moreover, this optimal control can
be attained without the President doing any decision-making
wark at all. The only catch is that for this strategy to work, im-
plicit preferences have to be such that the constraint 0 =
P*{S. = 1) = 1is not viclated.

In particular, this hands-off strategy will not necessarily work
if
XE > x> R x> x> oxp

if )3 = i = X, or if x3 > xlr > xde

This is where personnel and hiring strategies come in. The
President's own implicit preferences and the program chief’s
implicit preferences are fixed {since the program chief be-
haves according to SOP's). However, this still leaves Presi-
dents frae to hire Secretarial advisors according to their own
liking. In particular, to maintain complete control and to give
themselves plenty of free time to pursue personal interests,
Presidents have to hire Secretaries who satisfy either xj* >
X3 > X3 or xkr <G < X3

Call programs where x3* > x}* "high saliency’ programs
{since Presidents in this case are more favorably disposed to-
ward the program than “need"’), and call programs where x3*
< x1* "low saliency’ programs {since Presidents here are
mare conservative than ‘need”’}). Then these recommended
personnel policies mean that for high saliency programs Pres-
idents should hire Secretaries who are even more liberal than
themselves, but for low saliency programs Presidents should
hire Secretaries even more canservative than themselves. If a
President follows this approach, then he or she can adjust
Secretarial discretion rules essentially to “'play off” the rela-
tively more conservative program chief against the relatively
more liberal Secretary, or vice versa, and can get them collec-
tively to come out with, on average, the President’s own im-
plicitly optimal choice. Hence lies the road to nirvanain a
world of confusion.

QOne structural fact, however, can cloud this ctherwise rosy
picture. If the organization is differentiated in such a way that
hoth high- and iow-saliency programs coexist in the same di-
vision, then finding a Secretary wha is simultaneously mare
liberal than the President for high saliency programs and maore
conservative than the President for low saliency programs
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High saliency
PPy = 1|skr =1}

may be a very tricky matter. This is not a problem of cognitive
dissonance in the Secretary; it is a structural problem induced
by the fact that Secretaries are mandated to consider the rel-
evance of all the issues within their jurisdictions, including
high saliency issues for low-saliency programs and low-sal-
iency issues for high saliency programs. The Secretary is only
one persan, whaose 8, issue preferences cannot be expected
to shift with each program under consideration. And y;; stan-
dard operating procedures are structuraily fixed, at least in the
short run. Therefare, the recommended Secretarial personnel
palicy requires the 8,; > 8,; terms to exceed in jaint effect the
81 < By, terms for high-saliency programs {thereby producing
x3 > x¥), and just the opposite for low-saliency programs. in
general, this may be no mean feat, but it is nonetheless es-
sential to avoid the outcome of high-saliency programs being
hurt by their mere membership in a generally iow-saliency di-
vision (and vice versa).

There are a number of strategic options the President can fol-
low to avoid this problem.

{1} The President can he extremely picky in his or her choice
of Secretaries. This, however, is asking the President to walk
a possibly extremely narrow tightrope.

(2) The President can try to manipulate the issue access
structure in arder to minimize Secretarial cross-program issue
considerations. This, however, is undercutting the essence of
the Secretary’s job, which is coordination. Cr,

(3) the President can recrganize.

This last appraach seems the mast desirable. Specifically in
his or her reorganization efforts, the President wants insofar
as is possible to group only low-saliency programs into divi-
sians and only high-saliency programs into divisions. For then
the President can simply hire a generally hard-nosed Secre-
tary ar a generally activist Secretary to oversee these respec-
tive divisions, with no major problem following. Control will
once again be optimized, and the President will have plenty of
free time.

Lawr saliercy
PP, = T[S, = 1]

Lawe confligt

High canflict

1
FriS, = 1)

1
PS5 =11

Lowe canflict

High canflict

Figure 2. Loci of aptimal Presidential control.
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As one final note, let us assume that, free time notwithstand-
ing, the President actually wants to make decisions and for
symbolic, entertainment, or macho reasons resists the rec-
ommended "hands off"* policy. How far can the President de-
viate from this approach without adverse control conse-
quences?

The answer to this guestion is best illustrated graphically by a
simple numerical example. Assume, for purposes of illustra-
tion, that xi* = 1.5 and E&lPe = 1) = 1.2. Then two high-
saliency programs can be illustrated by x* = 1.0 and x§* =

2 0 tthe case of low conflict between program chief and Sec-
retary} and by x}* = 1.0 and x§* = 3.0 {the case of high con-
flict between program chief and Secretary). Likewise, two
low-saliency programs can be illustrated by xj* = 2.0 and

x2 = 1.0 {low conflict] and by x}* = 2.0 and x§* = 0.0 (high
conflict). With these illustrative numerical parameters, the loci
of decision flow strategies necessary to maintain optimal
Presidential control are shown in Figure 2. The shaded areas
represent the feasible regions of strategy choices.

Hence, while the dictator approach is never feasible, Presi-
dents can indeed intervene somewhat if they so desire and
still maintain control. In general, what is required is to liberal-
ize Secretarial discretion rules somewhat, but also to carefully
tune Presidential discretion rules to match. Netice, however,
that the feasible range for such adjustments is broader for
high-saliency programs than it is for low-saliency programs.
Alsa, the greater the conflict between Secretaries and pro-
gram chiefs, the mare feasible Presidential intervention be-
comes.

So Presidents can intervene moderately inta the decision
process if they insist and if they are aware of the above con-
straints. Such intervention, however, definitely strains cogni-
tive capacity more heavily than does the hands-off approach.
The hands-off approach only requires knowledge about un-
derlying conflict within the organization, which in principle
Presidents can estimate simply by observing patterns of
choice within the organization {since x}* = E{,,) and x}* =
ED?,ASH = 1)), and by knowing their own problematic prefer-
ences. More active Presidential intervention, however, re-
quires the additional knowledge of filtering effects, which
may be quite difficult to estimate. The rather steep fall-off of
the graphs implies, moreover, that if the President misesti-
mates these filtering effects, loss of control consequences
can be rather severe.

Therefore, Presidents wha insist on making decisions may do
s0 in moderation, but only if they are aware of the structural
as well as the personal biases in the system. The safest and
simplest approach remains to stick with the pure hands-off

paolicy.

EXTENSIONS

This staochastic model of a hierarchical garbage can system
can he extended in a number of ways. Secretarial filtering can
be introduced by letting program chiefs be Secretarial advis-
ers and by giving them their awn set of probiematic prefer-
ences. "Fluid participation” of Secretaries can be introduced
by granting them lateral access to issues outside their own ju-
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The last extension has already been done
by Carley {1879} in har APL simulation
pragram which builds upan this model.

risdictional boundaries. The implications of short-run analyst
bias for new programs can be carried through in more detail.
Various analyst hiring/firing mechanisms can be investigated.s

Only three such questions will be addressed here, however:
What if Presidents are constrained in their reorganization flex-
ibility? What if stochastic information inputs are nat station-
ary, but rather have a tendency to drift due ta history? What if
a President has some other objective besides minimizing [oss
of control?

If the President cannot rearganize, then the fixity of short-run
Secretarial preferences will cause high-salience programs in
generally low-saliency divisions to be hurt, and low-salience
programs in high-saliency divisions to gain mare than is desir-
able. Some loss of contral in this situation is inevitable, and
the anly issue is how to keep such a loss within bounds. The
second-best strategy is 1o make an exception for these autlier
programs aniy, and to fall back in these cases on one of two
approaches: (1} decentralize completeiy at the program chief
level {by A%, = AR, = o} if [xr — x¥*| < [Ethi) — x|, or (2)
centralize completely at the Presidential level (by Ax, = AX, =
0)if |Eth) — x| < Xk — x¥*]. The Secretary, who in these
autlier cases will be wildly out of synch with Presidential pref-
erences, must be frozen out.

Of course, it should be reiterated that Presidents who rely
heavily upon this “management by exception’ approach are
Presidents who have lost control of their organization (to the
extent min{pxk — x3*|, |E(§,r) — x|}, Structural rearganization,
toward the goal of keeping exceptions to a minimum, shouid
be a high-priority companent of the President’s job.

The role of history can be investigated within the framewark
of this maodel by positing nonstationary information inputs. In
the Appendix, | investigate the case of linear time trends —
that is, instead of £; ~ pl;, o3), posit £; ~ pit-u;, ¥ In this
case, if the pure hands-off policy is adopted, programs will on
average lag behind the world by a fixed amount. This can be
interpreted as a tendency toward bureaucratic inertia. If Prasi-
dents are not particularly worried about lagging behind the
world in this fashion, then they may go ahead and treat the
world as if it were stationary. Bias does not cumulate explo-
sively over time.

However, Presidents can in fact do better than this if they
want to. The crganization can be manipulated into being mare
“innavative' than it otherwise would, and optimal Presidential
cantrol can be maintained at the same time, simply by hiring
Secretaries who are even more biased in the liberal direction
than they otherwise would be, and by adjusting the hands-off
rules of discretion according ta the formulas given in the Ap-
pendix. Thus, by consciously inducing greater conflict into the
system, personnel biases can be used to the advantage of a
President interested in forcing a laggard organization to keep
up with a changing world.

Finally, what happens if the President is also interested in
“keeping programs on an even keel,” and therefore in mini-
mizing variance in final choice, as well as in minimizing loss of
control? In the Appendix, | investigate one possible Mean
Squared Error (MSE) approach to this problem. The results in-
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dicate that it is usually possible to improve on MSE, and thus
increase stability at the cost of greater loss of control, by re-
stricting decision making exclusively to one ar another of the
three hierarchical levels. The optimal hierarchical level de-
pends upan the idiosyncracies of the program in question, al-
thaugh there will usually be more decentralized programs
than centralized programs.

There is one simple reason, however, for why these MSE re-
sults, while mathematically accurate, should not be taken se-
riously. Choice of optimal hierarchical level, according to the
MSE criterion, requires an unrealistic amount of accurate in-
formation to implement. Not only must implicit conflict and fil-
tering biases be known, hut alsa variances of choice at all lev-
els must be known. However, these multiple-level factors
literally are impossible to estimate if choice is restricted to
only one level. The costs, maoreaver, of mistakenly choosing
the wrong level of centralization may be quite high. The pure
optimization MSE approach has no self-correcting feedback
mechanism, as does the hands-off approach which allows
Ax, to be adjusted in accordance with updated estimates
{based on observable choices) of Secretarial and program
chief implicit preferences.

The primary value of investigating the alternative MSE objec-
tive function, therefore, is to establish that the hands-off ap-
proach is usually the second best in terms of stability, in addi-
tion to being the best in terms of control. No large stability
costs are incurred by the managerial strategy advocated here.
The hands-off strategy is simple; it is fairly stable; and it per-
mits continual feedback adjustments without disrupting per-
sonnel, using a policy lever over which the President has con-
tral {i.e., AX,). The strategy implies that Presidents should
attend more to structural design and to “ecological contral,”
and less to tactical machinations and decision making.

SUMMARY

This article has had two purposes. On the thearetical level, an
attempt was made to extend the recent and highly innavative
organized anarchy paradigm to a domain more comprehensi-
ble to classical organization theorists. As Perrow {1977) has
argued, Cohen, March, and Qlsen's "Garbage Can Model of
Organizational Chaice” seems curiously divorced from the fa-
miliar world of hierarchical authority, organizational differentia-
tion, standard operating procedures, and centralization policy
known to us all. The present article has proposed a very sim-
ple model of a Weberian-type bureaucracy which is nonethe-
less plagued with amhbiguity. Causal interpretation of environ-
ments is unclear, and construction of the issue or meaning
contexts of choice is both problematic and temporally varia-
hle. The flows of issues to choices are central, but these both
are embedded within classical bureaucratic chain-of-com-
mand canstraints and operate through more explicit, if simpli-
fied, individual-level models of information processing and de-
cision making. In short, organizations do not have 1o be
idiosyncratic and decoupled in structure for the organized an-
archy paradigm to be at least potentially applicable.

On a more practical level, the article has derived a number of
managerial recommendations for the President or Chief Exec-
utive interested in controlling a confused hierarchy.
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Managing Garbage Can Hierarchies
APPENDIX

A. Nonstatianary Information

Instead of £;; ~ plw, o3, posit the lingar time trend: £; — pit- ;0 %) The ex-
pected rate of infarmation bambardment each time periad is A;. Then:

EMrLAx-n] =C’}-A‘A,_ﬂ + {1 — C’J‘f] g‘ C'}*"(I — k}l‘u‘;

=Pl , + Al — ¥l {rkﬁ_‘,oc';*f - 20 kc‘}*r}
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N
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!

+ nCE”H”":I } _
Therefare, asn — =,
. ki
him EfA) = il — piy 1—_?1_ .
s ]

Thus, analysts lag behind the “true’” state of the world, pt, by a fixed
armount. The less confident analysts are, the less the lag.

Define the following preference and lag decision variahles:

chi
K= vl X=X vy (1—,?) :
1 1 !

[5d
=3 Buyisds XE=T By (—J_) :
! )

1 —a%
ki
=3 Boyuals xif = Z BiBotymiet; and xi = 3 Byl ks (1__?,) :
i ] 1 1
Using this notation, Presidential lass of control equals the follawing:
Elxge = xf) = bekr —xft — o) + {0 —xl) — Ok — xPPIS = 1)
+ {0 — %3 = bk - XENPSw = VWPPe = 1|Skr =11
This implies the following relationship among aptimal decision flows:
bt — i = xir) + {0k = 63 = D = XIP* Sy = 1)
{d — x3 - W - XP S = 1) '
The aptimal hands-off Presidential atrategy is:
b —xir + xif)
* — —
PrSe=1 = Degs — st — xir + x5
Therefore, the hands-aff strategy is still feasible for the case of linear nonsta-
tionary infarmation, as long as the following Secretarial hiring constraints are

fulfilled:
{1} If the program is high saliency {x3* > x}*}, then

e — &3 = x> xl

That is, the Secretary nat only must be maore liberal than the President
{x2* == x2+], but also must be at least x3- more liberal than the President.

PP = 1|Skr= 1} =

cand PPy, = 1S, = 1) = 0.

{2 If the pragram is low saliency {x}* < x;*), but also experiences very large
lags due to rapid histarical change {i.e., xi= = x}* — i, then

e — > = xd > oxle — b
Interpretation is as before.
P

{21 If the program is low saliency rd* < x)*}, but anly experiences maderate
lags {i.e., xi* < x}* — x}t), then

Pooxi < xr < xl - Xk
Secretaries must be mare conservative than x5+ + x.

Thus, mare liberal Secratanal biases can be used to offset analyst inertia.
Laggard organizations can he forced to keep up with a changing world.
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B. Alternative Mean Squared Error Criterion
Variance aof final organization choice in the stationary case is as follows:
Varle,.t = Varlel) + {Marbde) — Varlele) + ks — x10P S = 1)
+ QVarlted — Varbd)) + €6 ~ xPUER S + xb ~ 20
PP = 1)~ {0 ~ XS = 1} + (B — PP = 1P
The Mean Squared Error (MSEL ohjective function is:
MEED ) = Varbed + Ebey — xirl2.

Given these complicated expreasions, it can be shawn that the following al-
ternative decision strategies yield MSE's as fallows:

{1} Decisians centralized exclusively at the pragram chief level {i e, P{S,, = 1}
= PP, = 1) = 0] yield:

MSE(e b = Varlel + xlr — xR

12) Decisions centralized exclusively at the Secretarial level {i.e, RIS, = 1) =
1 and PPy = 1) = 0 yield:

MSEDe ) = VarDed+} + (e — xi*e
13} Decisionsa centralized exclusively at the Presidential level {i.e, P(S,, = 1} =
PP = 1) = 1} yield:

Z
MSE(xu) = Var(ed + (EG) - X512
{4} The hands-off strateqy fi.e.. PPy = 1) = Qand PIS ., = 1) = [xir — x}7)f
[x3+ — x}=]} yields:
x2‘ — XE- = _X“
MSEdr,,) = (;%—_i) Varlxl') + (H) Varfx2+
+ e — ek - xi).
Nat surprisingly, the hands-off MSE is essentially a weighted average of ap-
proaches (1) and (2],

The usual empirical case is Var{xl) = Var{xZs} < Varb’?m], since the expected
nurnber of issues considered typically increases as one gaes up the hier-
archy. Thus, decentralization at the program chief level will usually yield the
mast stable {lowest variance) chaice outcomes, and the hands-off approach
will yield the second mast stable choice outcomes,

The minimum MSE strategy can be caleulated from the abave formulas if ane
knows conflict, filtering, and choice variances at all levels, However, as is
menticned in the text, practical estimation of all of these factars is exceed-
ingly problematic if chaices are restricted exclusively to one level. The MSE
approach requires omniscience ta implement, and the stabiflity of the hands-
aff strategy is usually secand best in any event,
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