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Abstract

In this paper we present a game-theoretical model of political decision-making which takes into
account actors’ embeddedness in social networks. We first present a general framework of
political decision-making which consists of two components: a) an institutional arena where
political decisions are made by political agents according to their political preferences along a
fixed institutional procedure and b) a social system where political actors try to influence
political preferences of agents in order to maximize their utilities. We argue that these two
arenas are interconnected and therefore should be modeled simultaneously. For this purpose
we then introduce a policy game based on Harsanyi’s general N-person bargaining game.
Given this theoretical framework we are able to derive meaningful hypotheses regarding the
impact of communication networks on policy outcomes. In order to test these hypotheses we
use empirical network data to develop and compute quantity indices corresponding to the
actor’s position in communication networks, which we interpret as the actor’s political capital.
Our data based on local government decision-making regarding cutbacks of public and private
service agencies in the social and health sector. The econometrical tests support our main
hypothesis the greater the amount of political capital of an organization the less it will be cut
back.



Introduction

Recent developments in the field of policy network analysis have overcome some of the
shortcomings of a purely metaphoric usage of concept of policy networks (for criticism see Kenis/
Schneider 1991; Dowding 1994). By integrating rational choice models of social exchange into the
analysis of interorganizational networks, scholars of political science and political sociology have
been able to combine the structural elements of the social system together with the strategic
behavior of the actors participating in collective decision-making (cf. Pappi/ Kappelhof 1984;
Marsden/ Laumann 1977; Laumann/ Knoke 1987; Konig 1992; Stokman/ Van den Bos 1992;
Pappi/ K6nig 1993, 1995; Knoke et al. 1995). The most important contribution of these works
(most of them being applications of James Coleman’s model of social exchange and collective
decision-making (Coleman 1973; 1990)) is that they have connected policy networks more tightly
to the concrete policy outcomes. According to most of the models, a main source of the capacity of
non-governmental organizations to control policy outcomes has been observed in their ability to
gain access to the governmental organizations. Thus, the final policy outcome is the result of the
control of exchange in a perfect market, whereas the micro-level incentives of individual actors to

exchange control resources are derived from their interest in different policy outcomes.

Even if most of these models provided further insight into the impact of social networks on policy
outcomes as well as into political decision making processes itself, there are still some questions that

have remained unanswered or at least problematic:

1. Since most of the models have their theoretical basis on the Coleman model , they unavoidably
inherit the obvious theoretical shortcomings of the approach (see Kappelhoff 1993; Henning
1994a). Among others, one most important shortcoming of Coleman’s collective decision model
can be seen in its neglection of external effects of resource exchange, which indeed would lead to
strategic interdependencies among actors (a more detailed treatise as well as a resolution of some

shortcomings is provided by Henning 1994c).

2. The influence of non-governmental organizations on policy outcomes is only exogenously defined
and measured by communication (access) structures among organizations. None of the models
so far has provided a theoretical framework of individual action, which allows an endogenous
derivation of a consistent concept of political influence. In practical terms, this means that if all

organizations are only interested in the policy outcome which by constitutional rules is



determined by political agents (governmental organizations) alone, why should a rational political
agent give up some institutional control to any other actor? Thus, a consistent theory of political
action combining institutional arrangements and the agents’ embeddedness in social networks
has still not been provided in the literature. It has been assumed exogenously by Laumann and
Knoke (1987), as well as Pappi and Kappelhoff (1984), that in addition to the institutional
control other resources as well (e.g. information or expert knowledge), can determine policy
outcomes and therefore they have interpreted all relevant resources as political control resources
focusing on exchange of political control resources against other political control resources.
Later Konig (1992) , Pappi/ Konig (1993 and 1995), Knoke et al. (1995) as well as Stokman and
van den Bos (1992) have clearly distinguished the institutional power as a main determinant of
policy outcomes from other resources, but focused only on the exchange of resources of the
same type and, thus, have not modeled the exchange of different types of resources. This can be
considered as a major shortcoming of the models, since only the last exchange provides a pure
micro-theoretical basis for the analysis of political influence.

3. The communication network measures more or less a constant structure of access channels
among organizations and not the actual communication or information flows between the actors.
Thus, the communication networks measure only the overall capacity of potential
communication, while according to the logic of the political exchange models the real
communication flows determine the interdependencies among the actors. Stokman and van den
Bos (1992, 224) are right in pointing out that the political exchange models ,,are defined solely
in terms of control and interest and do not take into account the [social] structure among
actors*. These models treat communication or access networks only as measures of the amount
of valuable resources possessed by relevant actors, but do not consider the explicit exchange rate

of different resources in relation to political control.

Problems mentioned above imply, that despite the fact that many empirical studies strongly suggest
significant impact of communication structures among public (governmental) and private (non-
governmental) organizations on policy outcomes, a theoretically consistent rational choice

framework, from which this impact can be derived, is still lacking.

In this paper, we will present a game-theoretical model of political decision-making which takes into
account actors’ embeddedness in social networks. We begin by outlining a general framework of
political decision-making in which the two stages of decision-making (i.e. the formal and informal)

are modeled simultaneously. We will then introduce our policy-game based on Harsanyi’s general



N-person bargaining game. This approach overcomes the main problems of exchange models
mentioned above and allows a consistent derivation of theoretical meaningful hypotheses regarding
the impact of communication structures on policy outcomes. In second part the general approach is
specified in order to model the political decision-making of budgetary cutbacks in the Finnish city
Rivertown as the outcome of political bargaining among local political, bureaucratic and private
organizations. Finally in part three the political capital indices are developed corresponding to the
game-theoretical approach and are empirically computed by using the communication network data
of the Rivertown study (Uusikyld 1993b). On the basis of these indices the theoretical hypotheses
regarding the impact of communication structures on political cutback decisions are statistically

tested.



2 A game-theoretical model of political decision-making with social embeddedness
2.1 A general framework

A political decision can formally be defined as a collective decision of a set of actors (society
or community), which is actually made by a smaller subset of political agents according to a
fixed institutional decision procedure. Thus, technically a political decision can be defined as a
collective and multidimensional decision of political agents. But, since the political agents are
also socially embedded in a whole set of actors' and since most political decisions have an
impact on the welfare of the whole set of actors, it follows that also other actors in a policy
domain receiving a welfare corresponding to given policy outcomes try to influence the
political decisions. All this is clear, but it still remains open how an actor, who is not a political

agent, can exercise political influence.

Given these definitions and conventions, anyone attempting to model political decision making

should overcome at least the following two problems:

A) How to model a collective decision process among political agents?
B) How to extend the previous model to include the political influence all actors exert on

the subset of political agents?

To A: To derive a formalized theory of collective decision making by political agents, this

decision should be defined along the following conditions:

(1) a group of political agents selects one and only one alternative out of the given set of
alternatives which contains at least two elements by an institutionally fixed voting
procedure (I')

(2) each of the agents mentioned in (1) possesses a consistent preference order over the
given set of alternatives and

(3) the agents’ individual votes are determined by their preference ordering

(4) the commonly chosen alternative will be implemented

! In general, these political agents are controlled implicitly by the larger set of actors via elections.



A decision o should be called multidimensional, if it can be divided into contextually
distinguishable subdecisions o, (h = 1,...,m; m € M), being denoted as issue dimensions in the
following®. Thus, a collective decision of the political agents o can be interpreted as the
determination of a position on each relevant issue dimension o,

Let a* = (o, *) denote the collectively selected positions and let >, denote the individual

preferences of the political agent g (g = 1,...,n) over the set of issue dimensions M, it then

follows:
o* = (0 ¥)=T(>,) (1

Thus, a theory of legislative decision-making among political agents has to provide a
specification of the transformation function (I'(~,)) reflecting transformation of the vector of
individual preferences of political agents into one commonly chosen policy outcome by a given
institutionalized voting procedure. This has indeed turned out to be a very complex task.
Despite some proposals (Coleman 1986, Black 1958, Enelow/ Hinich 1990; Stokman/ Van den
Bos 1992) a sufficient positive theory of legislative decision making giving a general and
consistent specification of (I'(>,)) is still not provided in the literature (see also Sen 1995).
Since, we only aim to present a theoretical framework of political decision making that allows
a consistent derivation of meaningful hypotheses regarding the impact of social embeddedness

of political agents, we do not try to derive a complete specification of (I‘(>g )), but, instead,

will only assume some very commonly acceptable properties of this function:

1. We assume that for any given institutional voting procedure (I') a voting power (C,) for each

agent g can be defined.

2. Corresponding to the individual preferences of each political agent g we assume that these
are at least weakly separable in the policy decision o, and thus can be represented by the

following two stage utility function’:

U, ()=V*#(d®)
: @
with: d® = (D (o), Dy (et,)) and Dy (o) =1-f(Yy, —0ty)

2 For example, the political decision of a market reform (o) may be divided into the reduction of taxes on the
agricultural output (o), of input price subventions (02) and the dismantling of existing marketing boards (03).
3 Without the loss of generality it can be assumed that any o, Y € (0,1).



Eq. (2) implies that each agent on the lower stage has a single-peaked preference over each
issue dimension h, whereas Yy simply represents agent’s preferred issue position. On the
upper stage subutilities (derived from each issue dimension on the lower stage) are
combined with unique utility index over the whole multidimensional policy outcome o
according to macro-utility function V%, which is assumed to be a well-behaved utility
function in d#.

3. Given the assumptions 1 and 2 the following vector-valued transformation function ¥ can

be defined on the basis of (I'(>,)):

(Y, 0 =¥, (Y,O)l=T([U,M)]) =a*
with: Y=(Y',---,Y"); C=(C,,---,C,)and ()

YE=(Y

gl"“’ng); Vg=17"',n

We further assume the following properties of ‘P:

0¥, .
) a—h(“h—th)ZO Vhe M Vge N
C
g

v,
o¥, =W (C,,Yg) 20 - k-0 VhkeMhzkVgeN

Yon Yo (3)
My,

(iii) >0 VheMVgeN
ac,

. d
(iv) VheMVge NIY,: ¥ (C,,Y,)>0

(i1)

As regards content, property (i) implies that for every agent g a change that provides him with
a higher institutional power will also shift the final legislative decision to the direction of his
preferred position or at least leave the final decision unchanged. Property (ii) implies that if an
actor g changes for whatever reason (see section 2.4 below) his politically preferred position
regarding any issue dimension h the final legislative decision concerning this issue will be
shifted to the same direction as the preferred position of actor g was changed or it will at least
remain unchanged. In contrast, a change in the issue position h will have no effect on the
political decision of any other issue dimension k#h. Furthermore, by property (iii) it is assumed

that the change is a non-decreasing function of the institutional control of the agent, while

* Note that under this assumption it follows straightforwardly that U(c) is a well-behaved utility function in the
policy outcome a.



property (iv) implies that for every actor g there exists at least one feasible position Yg, € (0,1)

for which a positional shift has a significant impact on the final policy decision.

To B: According to the exposition given in section A, the concept of political influence can be
introduced by assuming that the preference orderings of political agents are ,,conditional*

preference orderings >, |, where S, denotes the vector of the relevant conditions. In practical

terms, S, can stand for the level of information of political agents or expected personal
benefits, e.g. political support and career (reelection), social approval or even money,
combined with the selected political position. Analyzing empirically political systems the
assumption of more elaborated preferences seems appropriate. Furthermore, we claim that this
assumption is the only micro-theoretical basis for a consistent definition of political influence of

non-governmental organizations.

Thus, the political influence of an organization ,I“ is determined by its relative ability to
influence the relevant conditions S, so that the conditional preference ordering of the powerful
political agent will be in his favor. This can be done for example by providing valuable
information for the political agent (see Knoke, et al.(1994); Pappi, Konig (1993)) or with
political support or by threatening with the would-be activation of political opposition in the
case of unfavorable political decision. Clearly, this influence process requires the deployment
of special resources (8), like e.g. money, time or expert knowledge. In general, single
organizations differ not only with regard to the amount and type of resources used in the
influence process, but also with regard to the efficiency of deployed resources. As far as the
size of a group is concerned small homogeneous interest groups are more efficient than large

and heterogeneous groups (Olson, 1969, 1985).

Moreover, recognizing that a successful influence effort generally requires the existence of an
interaction channel between a political actor and agent, it follows quite plainly that actors
having a strong position in a policy network c.p. are more efficient in their efforts to provide
favorable conditional preferences of political agents. As will be seen in the following sections
this fact can be taken as a starting point when deriving meaningful hypotheses regarding the
impact of social networks among governmental and non-governmental organizations on policy

outcome.
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Given these conceptual definitions of political influence, the next fundamental question is:
which organizations have to be taken into consideration as important actors explaining certain
policies. Here, we generally follow the policy domain concept of Laumann/ Knoke (1987),
although it should be pointed out that this concept is far from being indisputable. Since also
organizations not operating in a given policy domain are likely to have at least an indirect
incentive to influence domain specific policies to the extent that these policies consume scarce
state resources, e.g. budget appropriations, that are also valuable in other policy domains.
Overall, the whole process of political influence can be interpreted as a nested competition
among all relevant governmental and non-governmental organizations for politically distributed
welfare, where a general medium of this distribution can be seen in policy decisions of all
policy domains. On the first stage a limited amount of resources (generally called state budget
in the following) are distributed among different policy domains determining the welfare
potential of each policy domain. Given the amount of public budget distributed to a policy
domain on the first stage, the welfare distribution among all organization operating in one

policy domain occurs on a second stage.

Since we are here only interested in measuring the relative political influence of organizations
in a given policy domain, the analysis can be focused only on the second stage. Thus, in the
following context oo comprises only domain specific policies assuming a constant amount of

available state budget for this policy domain.

Therefore, the solution of the political decision problem in a policy domain can be separated
from policy decisions in other domains. Thus, the policy decision can be reduced to the
simultaneous determination of domain specific policies o (constrained by a given state budget)
and corresponding resource deployments (8) of governmental and non-governmental
organizations operating in the policy domain under concern’. As will be shown in the next
section this scenario can be interpreted as a strategic interdependence between public and
private organizations operating in a policy domain and thus can be determined by a general

bargaining equilibrium.

3 Again it should be emphasized that main structures of a policy domain might actually be determined by
organizations which are not even operating in the particular domain but can on the upper stage restrict the
amount of resources allocated to this domain in a state budget (see for example Krueger 1993).
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2.2 A simple Two-Person Policy Game

Finally, the political scenario described above should be modeled as a cooperative N-Person
bargaining game (see Harsanyi, 1969, 1977). To give a closer insight to the main properties of
this relatively complex game, it is first assumed that there exists only one political agent G
(agent in the following) and one additional actor I in a policy domain. In the following sections
this basic game will be stepwise extended to the final N-person game, which is actually used as

a theoretical framework in this paper.

The agent as well as actor I are considered as corporate actors. According to the expositions
mentioned above, the agent controls the political outcome o and actor ,,I controls political
resources d; that can be transformed into political support (S*(8)) or opposition (S7(8;)) of the
agent6. Furthermore, actor ,,I* is assumed to have a given political transformation technology

Fy(&,, Ky) with the following properties:

Sl = S; - S]— = FI(SI!K]) - Fl(ale])’
4

*F
082

oF; o F;

jth: &7 ;= ; ,
with: &7 + 8; LY 35, 3K,

:l is negative - semidefinite

K| denotes an index of all valuable policy network positions occupied by actor ,,I* and thus can

be interpreted as the political (or social) capital of actor ,,I* (see Coleman, 1990).

Moreover, the deployment of resources 9 is concerned with the cost C(8;), where C; is a non-
decreasing convex function in . Generally, this cost reflects opportunities of the actor to
employ his resources &

Consequently, given the values of control variables (o,8) corresponding to the following
welfare level of agent ug(,d) and of the actors uy(ct,d) respectively:

uc(0,8) = Ug(8(3), Z(o)) + B(o)
ur(e, 8) = U(a) - C;(y)

©)

According to eq. (5) the agent’s welfare can be separated into three different components. S()
corresponds to the utility received from the (net) political support of the actor. The second

component Z(ct) corresponds to an intrinsic preference of the agent over the set of issue

S In general S also can be interpreted as an index of all kind of benefits of the agent, e.g. providing valuable
information, social approval or money to the agent, produced or reduced by the actor.
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dimensions. Thus, by incorporating Z(o) it is assumed that apart from extrinsic motivations,
e.g. expected political support, the agent has different preferences regarding given policies.
The third component B(o) takes into account that the political budget is a general exchange
medium to receive political support or intrinsic utility in other policy domains. The functions

Ui(a) could be understood as the actor evaluation of the policy outcome.

This scenario can be interpreted as a general 2-person cooperative bargaining game defined by
Nash (1953), where agent and actor simultaneously determine their control variable o and &
respectively. According to Nash (1953) the cooperative game is preceded by a non-
cooperative game, where the disagreement payoffs (tg(c,0),t{(0,d)) are determined by the
player’s threat strategies &,5 € £, where T = ZgxX; denotes the joint strategy space of the agent
and the actor. Given the disagreement payoffs the final solution of the cooperative game is the

joint strategy o*,8* € Z, for which the Nash product is maximized:

o*,6*= Max (ug-tg)(up—ty) (6)
o,0eX

Assuming some special properties of the feasible strategy space of the control variables (Z) as
well as of the payoff-functions ug(ct,8), u(cd), there always exists a Nash-solution for a
general cooperative 2-person game with binding threats (Harsanyi 1977, 174), which is defined

by the following conditions:

A, 20 i=G,I
Agul + A u = Max (Ac uG(a,8)+AIul(a,ﬁ))s.t.:AC,,AI=const.

s

Ag(ug —tg)=Ap(u —t;) (7
¢ = tl(&*,g*)
Agte—Arty = Max Min (Agug(0,8)-A;uy(ed))s.t:Ag, Ay=const

OeZ, ex,

According to general results in game theory a Nash solution of a cooperative 2-Person game

derived from eq. (7) is all the more in favor of an agent i (see Harsanyi 1977, 179):

- the higher his own willingness, and the lower his opponent’s willingness, to risk a conflict in

order to obtain better conditions, which correspond to the shape (concavity) of their utility

functions;
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- the easier it is to transfer utility from the other player to player i, and the harder it is to
transfer it other direction;

- the bigger the damage that player i could cause to his opponent in a conflict situation at a

given cost to himself and the smaller the damage caused by the opponent to player i at given

cost to himself.

In contrast, we are less concerned in this paper with the final payoff of the players, but instead
focus more on the properties implying a final policy outcome o*, which is to a large extent
determined by the actors. This is a slightly different question, since the actor’s low payoff
could be combined with a policy outcome o*, which is strongly in favor of the actor, due to
very high influence cost C(d*). For this purpose consider the following first order condition

derived from eq. (7) assuming that the Nash solution is not a corner solution:

() Ag,A; >0

(i) Ag a—B,+aUG az, + IaU} =0 VheM
doy,  9Z da, doiy,

(i) Ag ‘?_B, +% a~z —Aligj— =0 VheM
00, 9Z od, o0y,

g F _, C (&)

(iv) A =0

673s a5, o6
dU, R aC,

T —AI <x
oS 39, 395,
ug (0%, 8) — tg (6*,8%) _ A,
uj(ox, %) - (@, 8% Ag

=0

(v) —-Ag

(vi)

According to eq.(8) the following statements can be made:

1. It follows directly from (iv) and (v) and from the properties of the social power function
defined in eq. (4) that the actor will choose a reward strategy in case of cooperation (8*=5")
and a penalty strategy in case of conflict (§ =38").

2. Analogously, (ii) and (iii) imply that the agent will choose in case of cooperation a policy

outcome that is budget consuming (a—B < 0] or that lies between the preferred position’ of
dot,,

7 In this statement it is assumed that both the preferences of the agent (Z(c)) and of the actor (Ul(q)? over ea.ch
issue dimension h can, at least around the solution point, also be represented by a single-peaked utility function.
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the agent and the actor [BZ—G% < 0]. In the case of conflict the agent chooses a budget

do, da,

increasing policy outcome [;—BZO] that lies as far away as possible from the preferred
Oy

position of the actor, thus not between agent and actor {BZ_G . z& > O].
do, doy

3. The equilibrium policy outcome o* is ¢.p. more in favor of the actor the higher his ability to
provide political support or other favors to the agent in the case of cooperation
(respectively to damage the political agent in the case of conflict) at given cost to himself,
and the smaller the damage that the agent can cause to the actor at given cost to himself by
unfavorable policy decisions. Furthermore, the equilibrium policy outcome o* is the more in
favor of the actor, the smaller the actor’s risk attitude towards a conflict is in relation to the

risk attitude of the agent.

4. The actor’s ability to produce political favors or disfavors for the agent is the higher the
more efficient his social transformation function F(d,K)) is, which is according to eq. (4)
mainly determined by his amount of social capital (Kj), e.g. favorable network positions.
Furthermore, it is the higher the higher the preferences of the agent for political favors S,
which correspond to a relatively high marginal utility dU/dS at every consumption point

(o,S).

5. Obviously, the cost of the actor to damage the agent corresponds to his opportunity costs
Cy(dp), while the cost of the agent to damage the actor are mainly determined by his intrinsic
preferences Z(cr) and the resulting state budget B(c). If the preferred position of the agent
favors also the actor or if the budgetary effects are unfavorable or of minor importance to
the agent, he will be in a relatively weak position to damage his opponent, since according
to the equilibrium condition of the game (see also Harsanyi 1977, 178) the agent will only
switch to another conflict strategy, if this conflict strategy will increase (decrease) the

conflict cost of the actor (ur* - t;) to a higher (lower) proportion than his own conflict cost

(ug* - tg).

6. The attitude towards risk generally corresponds to the shape of the utility functions (see

Osborne/ Rubenstein 1990). Due to the assumed additivity of utility functions (see eq. 5)
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the actor’s willingness to risk a conflict compared to the willingness of the agent is the
higher, the lesser concave his utility function Uj(ct) and the lesser convex his cost function

Ci(9) are and the more concave the utility function of the agent ug(c.,d) is.

2.3 A policy game incorporating one political agent and multiple actors

If we now assume that there are (n-1) additional actors besides the political agent, the political
scenario can be interpreted as a general cooperative N-person game, for which Harsanyi (1969;
1977) has proposed a generalized Nash solution concept. We shall not go into the details of
this extremely complex concept, but will only discuss its main structure and analyze the impact

of networks on the genesis of political influence in this context.

Likewise in section 2.2 it is assumed that each actor I=1,...,(n-1) controls political resources &;,
which can be transformed into political support (S;') or opposition (Sy) according to the
political power function Fy(&,K;), which is for each actor I defined according to eq. (4).
Furthermore, each actor I possesses the payoff function ua,8) as defined in eq. (3). The
political agent controls the policy outcome o and has the payoff function ug(,8) defined in
eq.(3), where it is additionally assumed that the agent is indifferent regarding the political

support received by different actors, e.g. S=3'S, *.
I

According to Harsanyi (1969; 1977) the solution of the overall game can be derived from the
recursive solution of non-cooperative subgames defined among all possible coalitions of the n
players. In each subgame the cooperative payoff of a coalition is divided amongst it’s members
according to payoffs that each actor has received from the lower order subgames (for detail see
Harsanyi 1977, pp. 244 and also Zusman (1976)). Let N ={G,1,...,(n-1)} denote the set of all
players, R a subset of N and R=N\R the complement of R in N. Further, let sk respectively
&® denote the commonly chosen threat strategy of coalition R and R, respectively and let ¢
denote the final equilibrium strategy commonly chosen by all players i € N. Let also u} denote

the payoff player i received from coalition R, while t} denotes the sum of all dividends w;

¥ Generally, it seems to be more reasonable to assume that the agent is not indifferent regarding the favor or
disfavor received from different actors. For example this seems to be straightforward, if one focuses on social
approval received from different actors. In this case it seems to be reasonable to assume different preferences
for different actors. But, even in this case it is always possible to define a so-called standard unit of favor,
which is homogeneous, and assuming different efficient technologies to produce this standard unit of favor for

actors, differently preferred by the agent.
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player i received from all subcoalitions V c R of which i is a member. Then the final solution

of the game is determined by the following conditions (Harsanyi 1969; 1977):

Ai 20 ieN

3 Aj uiN = Max X Aj uiN(o')
ie N ceX ieN

off = uR@".8%), iR, RcN

N N N N o
A; (U~ )=Aj(uj —tj) Vi,je N

R= v wV= 3 ()FV*,V 151, ieR RN
! vii ' v !
VcR VcR

1

3 A uR@E"6% - 5 A uR@EMEY =
ieR jeR

Max  Min 3 Auf@%.8%) - 3 A;uR@E"E") RRcN
6"eZygRezy iR jeR )

st Aj R-tR) = Ag GR-tR), VikeR

Aj (uJR—t}{) =Am (u%—t%), Vj,m e R

In principal, the properties of the Nash solution of the N-Person game defined by eq. (9)
correspond to the properties of the Nash solution of the 2-Person game defined by eq. (7).
But, for the N-Person game there are two additional aspects. First, since there is more than one
actor, the final policy outcome is all the more in favor of an actor I, if he has a relatively
efficient social power function, e.g. a relatively favorable policy network position, compared to
the other actors, since there is a competition for political influence among all actors. Also, his
willingness to risk and his conflict cost should be relatively favorable , not only compared to
the agent, but also to all other actors. The second and main extension compared to the simple
2-person game can be seen in the impact of coalition building on the final outcome. According
to the logic of Harsanyi’s solution concept the final policy decision will be the more in favor of
an actor the more he is able to build favorable coalitions. Technically, this can be seen from eq.

(9), since the disagreement payoff of an actor i (t)') regarding the final cooperative decision

(o) of the whole set of players N is just the sum of the dividends w,’ actor i received from all

subcoalitions V — N of which he/she is a member. Here, we can introduce another aspect

regarding the impact of communication networks on policy outcomes. While the expositions



17

stated earlier are mainly focused on the impact that actors’ communication channels have to
the political agent determining the relative effectiveness of their political power function, the
ability to build favorable coalitions can also be determined on the basis of communication
channels from one actor to another. To include this extension, we will introduce one minor
modification to our N-Person game by assuming in addition that the degree of cooperation in a
coalition is determined by the trust amongst its members. This can be done by assuming (in
contrast to the game described above) that trust is not free for the members of a coalition, but
according to the social relation among the members is concerned with some transaction costs
to ensure the establishment of binding (thus cooperative) strategies within the coalition’.
Formally, this implies that the joint payoff (characteristic function) of a coalition respectively
the individual dividends will be reduced according to the costs corresponding to the trust
establishment within the coalition. In this context, it seems reasonable to assume that the closer
the social relation among the coalition members the lower the cost of trust-establishment.
Therefore, we assume that trust establishment is a function of the communication structure
among the coalition members, where more cohesive communication structures in a coalition
imply lower costs to establish trust amongst its members and therefore a lower reduction of the
joint payoff. Let Kg denote an index of communication strength'® in a given coalition and let
Q*(Kg) denote the cost function of trust-establishment in a coalition R. Then the concept of
trust-establishment can be introduced into the N-person game defined above by adjusting the

joint payoff function of each coalition R (UX = Ya, U,(8%,6%) ) by subtracting the trust
ieR

establish cost Q®(Kg). Obviously, it follows quite plainly according to the new N-person game
that c.p. the final policy outcome will be the more in favor of an actor I the more favorable are

his communication structures not only to the agent, but also to other actors.

At this stage another extension of the basic N-person game should be discussed, that also
focuses on communication structures among the actors. Interest mediation by so-called
brokerage activities is a well-known factor in real world political systems (see Knoke 1990;
Pappi/ Ko6nig 1995). A political brokerage position therefore refers to a political interest
intermediation process in which a non-governmental organization with established connection
to government (or any decision body) represents also the interests of another organization

(governmental or non-governmental) with a similar interest structure. Prominent brokers are

? The impact of communication networks on cooperative games have already been discussed in the literature
(see Myerson 1977; Owen 1986; Rosenthal 1988). The idea presented above is mainly influenced by this work.
19 Rosenthal (1988) suggested a concept and computation method for this index on the basis of weighted

communication matrices.
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often peak-organizations, like the German DGB of the German labor unions (see Knoke et al.
1995; Pappi/ Konig 1995) or the COPA as the European organization of all national farmer

lobbies, or interest groups with broader, heterogeneous clients.

One possibility to incorporate brokerage activities into the N-Person policy game defined
above would be to include brokerage relation when computing the political capital indices from
the political communication matrices. This, however, does not give any micro-theoretical basis
for brokerage activities, but only provides a plausible tool for empirical interpretation. In this
context, Henning (1994b and 1994c) suggested a solution by introducing a nested political
power function into the N-person game incorporating broker activities of the European peak-
organizations in the agricultural policy domain. Since this approach can not be applied to more
generally include all kinds of broker activities, we propose another way of incorporating
explicitly brokerage activities into the game. For this purpose we introduce broker B as an

additional type of a player.

Broker B (like any other actor) controls some resources Op, which generally can be
transformed into favors or disfavors of the political agent according to the political power
function Fp(dp,K3p), which is analogously defined to eq.(4). Thus, Kz denotes the political
capital index corresponding to favorable network positions occupied by broker B. The main
difference between a broker and an actor discussed above is that a broker also uses his political
resources to represent the interests of other organizations. This, however, does not suggest
that a broker acts in an altruistic behavioral mode, but rather can and should be understood as
a rational, individual utility maximizing behavior taking into account, again, the social
embeddedness of the broker. One should also notice that brokers are more or less dependent
on actors due to their interest in valuable resources controlled by these actors. Thus, we
assume that the actors also possess some resources & that they can transform into favors
(S®*) or disfavors (S*) of a broker B according to a transformation function F% (8%, Kj)

defined as in eq.(4) above.

These dependencies of brokers on actors can be incorporated into the formal model by
assuming the following payoff functions for each single player type [broker (B), agent (G) and
actor (I)]:
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un(a,8) = Up(S*(8"), 2% (@) - Cy(3y)

uG(@,8) = Ug(s°@%). %) - B (10)
UB(av 8) = Ul(a) - CI(SI)

In eq.(10) s®(8")=Y S} (3;) respectively $¢(3%)= Y 57 (87)+ Y S5 (5,) denote the net support
I I B

of the broker B and the agent respectively, where 8®, and 8C; are the resource input of an actor
I into the production of net support of the broker B as well as the agent. This holds for every

actor I: 87 +Y 67 =8,. According to eq.(10) the utility of the broker and according to eq. (5)
B

the welfare of the agent can be separated into three different components. S?(8®) corresponds
to the utility received from the (net) support of the actor. The second component Z*(or)
corresponds to the broker’s evaluation of the policy outcome. The third component Cg(Jg)

consists of the costs that arise when producing political influence on the agent.

Overall, taken the expositions above into account, the impact of communication structures on
policy outcome can be separated into three different components (1) favorable communication
structures to the agent (direct political influence), (2) to brokers who themselves have
favorable communication structures to the agent (indirect political influence) and (3) to other

actors (collective political influence over coalition building).

2.4 A policy game incorporating multiple political agents and multiple actors

In order to avoid the most difficulties in providing a theory of legislative decision making we
have so far assumed that there exists only one political agent who controls the policy outcome.
As stated in section 2.1 the main concern of this paper is to provide a theoretical model of
policy decision-making that allows to derive meaningful hypotheses regarding the impact of
communication networks (channels) on policy outcome. To introduce multiple political agents
we follow the expositions made in section 2.1. Thus, there exist multiple political agents and

according to given institutional rules each agent G has a fixed institutional power Cg .
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Furthermore, we assume that each agent G controls a set of political preferred position'' (Y?g,
h=I,...,m) and that the final policy decision o can be determined by the political preferred
positions (Y?) and institutional control (C) of the agents according to the transformation

function ¥ with the properties defined in eq. (4) section 2.1:

a, ¥, (Y?,C)
=¥(Y?,C)= : (IT)
o le(Yp’C)

Since there are multiple agents as well, one could also expect that the agents too have
communication ties of social relations with each other. Thus, following the line of
argumentation given above, regarding the social embeddedness of the political agent in the set
of actors, it seems to be straightforward that social relations among different political agents
also have an impact of the final policy outcome (for empirical support of this hypothesis see for
example Laumann/ Knoke 1987; Pappi/ Konig 1995). To model the impact of this, we assume
that as actors each political agent G also controls some resources 8s° that can be transformed
into political favor (S¢°*) or disfavor (S¢°") of another agent G” according to his political
(social) power function F¢® (8¢°, Kg) defined as in eq. (5) above. K therefore denotes the
political capital index of the agent G corresponding to favorable policy network positions of

agent G.

Now we are able to define the final N-Person policy game with multiple actors and political
agents incorporating the institutional framework and social embeddedness of the legislative
decision-making process, which can be used as a basis for a theory of political decision-

making.

Let Ng, N; and Ny be the numbers of political agents, actors and brokers, respectively with
N=Ng + N; + Ng. Each agent G = 1,...,Ng has a given institutional power Cg and controls a set

of preferred political policy positions (Y’g) as well as some resources 8g, each actor I= 1,...,Nj

1 Note that politically preferred positions correspond to a position that an agent decides to represent in the
political battle. Obviously, any agent is free to choose such a position and therefore controls his politically
preferred positions. Additionally, each political agent might also have individual (intrinsic) preferences
regarding policitical issue dimensions, that might be represented by single-peaked utility functions (see eq. (2)).
Thus, preferred issue positions (Yg) can be defined for each agent G and each issue dimension h. But, contrary
to the politically preferred positions (Y®y,), preferred positions (Yg,) as real preferences are exogenously fixed
and can never be controlled by any agent. Otherwise one would explicitly assume the existence of a situation
where the political system could be turned to the optimum just by changing one’s preferences.



21

controls some resources 0 and each broker B= 1,...,Ng controls some resources dg. According
to the transformation function ¥ and to the political power functions defined above all players

commonly determine their payoff according to their payoff functions:

u6(@ 8) = Ug(8°@%),2°(®) - B~ Co(3g) ¥G=1..,Ng
a0, 8) = U@) - C,(8;) VI=1..,N, .
up(0, ) = UB(SB(SB),ZB(a)) — Cy(8y) VB=1,..,N,

This scenario of strategical interdependence among all players comprising simultaneously both
a competition among all actors and brokers for political influence and a competition among all
political agents and brokers for favors, e.g. political support, expert information or even social
approval and money, can be interpreted as a general cooperative N-Person bargaining game.
Applying the solution concept of Harsanyi the final Nash solution of this game is determined by

the conditions resulting from eq. (10) substituting the payoff functions eq.(12)"2.
2.5 Summary of the game-theoretical framework

In this chapter we have stepwise extended our bargaining model by starting from a simple two-
person policy game and adding then more actors and finally more agents in it. Overall, the

following conclusions can be drawn from the game-theoretical approach derived:

1. Formally, a political decision is considered as a collective multidimensional decision of
political agents, who are entitled to make decisions for a larger set of actors. To be precise
each decision by the agent is made according to a fixed institutional voting procedure,
where each agent follows his political preferences. Contrary, to institutional power, which is
defined as the ability of political agents to determine policy outcome derived from
institutional rules, political influence applies only in the context of social embeddedness of
the political agents. Formally, agents’ social embeddedness corresponds to the fact that
agents are not only interested in policy outcomes, but also in other resources, (e.g. political

support) partly controlled by actors or other agents. This implies conditional political

12 Additionally, to incorporate the process of trust establishment the cost function QR(Kg) have to be subtracted

from the common payoff function UX = Y a, U,(8%,8%) of a coalition R.
i€R
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preferences of the agents, where the conditions are partly determined by actors. A
measurement of political influence is provided by the efficiency of political (social) power
functions of an actor. The more efficient an actor is in producing favorable conditions for
institutional powerful agents compared to other actors, the higher is c.p. his political
influence. Since each influence effort demands the existence of direct or indirect (via
brokers) interaction channels to political agents, a main determinant of this technical
efficiency is seen in actors’ positions in political communication networks. Formally, since
the actors’ communication structures are taken as quasi-fix inputs in the political power
function, they are interpreted as political capital.

2. According to the final policy game with multiple political agent and actors, one can identify
three different components determining the final policy outcome: (1) preferences of the
players (agents, actors and brokers), (2) institutional framework (3) social framework.
Particularly, the preferences comprises of risk attitude of all players, intrinsic and extrinsic
preferences of political agents and brokers. The institutional framework captures the
institutional power of political agents (C), the strategy space of feasible politically preferred
issue positions of each agents and the properties of the transformation function ‘¥, while the
social framework includes the actual communication structures and properties of the

political power functions.

3. Thus, according to the conditions of the Nash solution (eq. 13) the final policy outcome will
be the more in favor of an actor the more these three components (preferences, institutional
and social framework) are in favor of these actors. As regards content this particularly
implies the following positive impact of network structures on the final policy outcome:
“The more favorable an actor’s communication channels are, (i.e. the more established
communication channels to powerful agents respectively to influential brokers an actor
controls) the more favorable is ceteris paribus the final policy outcome to him/her. As
pointed out in section 2.3 there is an additional component regarding the impact of
communication structures on policy outcome focused on the trust building process in
coalitions, that is on horizontal communication ties between actors. Referring to our
theoretical discussion one would assume that the final policy outcome is the more in favor
of an actor the more it c.p. has horizontal communication ties to other actors. It should be
noticed that this aspect is not captured by our measurement of political capital, which

focuses on the actor-agent respectively actor-broker-agent communication patterns.
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One should also notice that apart from political communication structures there exist many
other preferential, institutional and social determinants having an impact on the final policy

outcome. For example, the final policy outcome is also likely to be more in favor of an actor:

- the higher his willingness to risk a conflict compared to all other players ;

- the closer his preferred policy positions are to the intrinsic preferences of politically powerful
agents or to other players (actors or brokers) with high political influence ;

- the more favorable the feasible strategy spaces of agents with regard to an actor are, i.e. if the

agent are institutionally restricted to punish an actor in case of conflict.

The main research hypotheses presented earlier in this chapter are designed to explain the
observed relationship between political communication structures and policy outcomes.
Controlling for other determinants our theoretical framework suggests that there exists a
positive correlation between political capital measured on the basis of communication

structures and the final policy outcome in terms of organizations’ budgetary success.
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3 Testing the theory
3.1 Methodical outline

In order to test our theoretical model empirically, we re-analyze the data of Rivertown cutback
decision making study (see Uusikyld 1993a)". Since the empirical estimation of the complete
game-theoretical model is problematic, partly because of the restrictive conditions of data
collected and partly due to conditions that are not directly observable', the analysis is based on
statistical testing of the two hypotheses formulated in section 2.5. To do so, we apply
regression analysis to the Rivertown data explaining organization’s received welfare from the
policy outcome by its communication structures controlling for other relevant determinants. In
section 3.2 we shall first describe the cutback decision-making process in Rivertown, introduce
the relevant budgetary players (agents, actors and brokers) and their strategies as well as their
payoff functions. Section 3.3 presents a more descriptive analysis of the political
communication ties among the relevant players. In section 3.4 we shall present a political
capital index for transforming actor-agent- respectively actor-broker-agent-communication
structures into a consistent quantity index corresponding to our theoretical framework.
Furthermore, we shall briefly discuss how far the established concepts of network analysis such
as prominence and centrality, could be applied as an alternative measuring devices for political
capital. Also, the actor-actor communication structure as an indicator for the trust building
cost in coalitions and its role as a predictor of organization’s welfare will be discussed in this

section. Section 3.5 comprises the final empirical results.

3.2 The Rivertown study

Rivertown (pseudonym) is a mid-size city in southern Finland. Since in the beginning of the
1990s the economic conditions in most Finnish municipalities changed dramatically mostly due
to growing unemployment rates and numerous bankruptcies, also Rivertown’s tax base
decreased rapidly in 1990 and 1991. Even if the political decision-makers in Rivertown were
obliged to raise taxes and increase the short term borrowing this was, however, not enough to
cover the rapidly growing expenditures. In 1991 the city budget office and government decided

to launch a more profound retrenchment process in order to cut back the expenditures. This

13 The Rivertown case study is part of the larger project that took place at the Department of Political Science
of the University of Helsinki during 1991-92 focusing on the transformation of the Finnish welfare state.

14 For further discussion of this topic see Henning (1994b), who also formulates an operational version of the
model to analyse european agricultural policy.
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policy alternative got more emphasis during the year 1992. The actual political cutback
decisions were made according to the following two-stage process. The city council as an
elected authoritative decision body could not find a compromise over appropriate cutback
targets and therefore established a para-political crisis committee, called the economic advisory
board (EAB) to work out the preliminary proposal for potential cutbacks of service sectors
such as social & health care, fire, education, sport or housing sectors. On the basis of this
proposal the council made the final decisions regarding the overall cutbacks of each
department. On the second stage the political boards which are executive bodies established for
each sector decided over concrete targets of these aggregated cutbacks within one of each
sector. These program cuts where finally implemented by administrative organizations
subordinated to the political board. The Rivertown study and our empirical analysis here
focuses on program cuts actually implemented in the social & health sector (SHS). SHS is
considered to be one of the most important sectors in Rivertown due to its size (50 % of the
operating budget in Rivertown) and the service structure, that is producing highly valued
welfare services to the citizens. In his Rivertown study report Uusikyld identified the following
public and private organizations involved in the cutback decisions in the social & health sector
(SHS in the following): (1) authoritative decision bodies (2) public service agencies, (3) private
service agencies, (4) political parties, (5) labor unions, (6) voluntary organizations, (7) mass
media agencies and (8) clients of each service agencies. Converting this into our game-
theoretical framework, we can identify the following aggregated players: 1) agents, 2) actors

and 3) brokers.

Agents

By agents we simply mean the actors operating in a specific sector with given decision-making
authority. Because we consider the policy cycle as a whole (i.e. including also the
implementation phase), also the administrative agencies at the sectoral and district level are
included in this category. The political board (D1) is considered to be the most important agent
(decision body). The board of social and health care is nominated by the city council and
reflects the relative political strength of the city council. Sectoral central administration (D2)
monitors the sectoral budget and coordinates the service production of the five independent
service districts. It also controls directly some centralized service programs. District
administration (D3) controls the budget of each geographically based service districts. It is also

the decision body formally in charge for implementing the service programs within a district.
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Overall, we separate 51 service programs in the SHS and interpret them as different issue

dimensions o, (h=1,...,51).

According to the expositions in section 2, all agents have payoff functions corresponding to eq.
(10). As regards content, it seems reasonable to assume that the intrinsic political preferences
of the political board members (D1) mainly correspond to interests in re-elections, while
following Niskanen’s theory of bureaucratic actors (Niskanen 1971) the intrinsic preferences of
the administrative managers correspond more to their interest in high sectoral (D2) as well as
districtional (D3) budgetary amounts. Furthermore, it seems reasonable that the individual
favors (S) of D1-agents correspond mainly to political support, since the members of the board
are analogous to the city government nominated by the city council and thus dependent on
election outcomes. On the other hand it seems reasonable that administrative top managers are
more interested in valuable information or social approval than political support, since they are
neither elected and in principle nor politically nominated. Note that in this context we do not
have to specify the payoff function of the agents for the empirical analysis presented in the
paper. Thus, for our purpose it is sufficient to note that for all agents a payoff function exists
which corresponds to eq. (10). According to section 2.4 we assume that each agent controls

not only his politically preferred positions regarding the program cuts but also his resources

(8c) to influence other agents.

Actors

According to the formal organizational service structure of Rivertown the following public

service agencies are directly effected by program cuts in the SHS:

1. Health care centers and hospitals (all to al4)

2. Day care centers (a21 to a24)

3. Homes and institutions for the elderly (a31 to a32)

4. Institutions for the disabled (a41 to a44)

5. A-clinics and recreation centers for alcoholics (a51 to a54)
6. Foster homes (a61 to a62)

7. Working centers for the disabled (a7)

8. Family counseling centers (a81 to a82)
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In addition to this the city of Rivertown has some contracts with private service providers
operating mainly in the field of health care services and day care services. The first Rivertown
cutback study included five most important private service agencies in the analysis (a91 to
a95). Two of these were health care agencies, two private day care centers and one producing

services for the elderly"”.

While it is straightforward that the private service agencies as profit maximizer try to influence
the cutback decision in their favor, using their political resources (J;), we analogously claim
applying again the well known theory of Niskanen (1971) that also the public service agencies
like the private (economic) agencies are purposeful maximizers of their own utility. Since they
are not able to maximize their profits, they attempt to maximize salaries, perquisites of the
office and power of their agencies. This can most easily be done through expanding their
budgets. Since the budget of each service agency public or private is affected to a different
extent by different programs according to the subsector it operates in the final absolute payoff

cut each agency observed is given by the following function:

AU (o) =3 Xy, o (14)
h

,where 0 < Xy, < 1 denotes the involvement of an agency I in a program h. Based on budgetary
information from the Rivertown administration we are able to derive the involvement matrix X

presented in appendix 1.

Note, that the involvement coefficients of all public agencies sum up to one, reflecting the fact
that each public service agency is completely financed by state programs, while this is not the
case for private agencies due to the fact that private agencies finance themselves also over the

free market.

Brokers

The political battle over budgets is open to the environmental effects (Wildavsky 1988; Rubin
1993). External actors such as clients and interest groups can gain influence over budgets even if
they are not directly involved in the budgetary decision-making on the formal arena. The
involvement of the outside interests over budgets is likely to create coalitions between interest

groups and public agencies. They both share common goals over the budget with the aim to expand

15 The public and private service agencies were selected on basis of the series of the expert interviews carried
out before the final interviews.
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the service programs on the period of growth or to protect the existing programs on the period of
decline. This results in the fact that public agencies give up their loyalty as obedient administrative
units responsible only to implement policy decisions and more or less directly involve with the

political priority setting process.

We identify the following external actors in the Rivertown cutback decision: 1) Voluntary
organizations (B1), 2) labor unions (B3), 3) media agencies (B5) and 4) clients (B6). Because
of the decentralized decision-making structure in which sectoral decision-making is clearly
separated from the cross-sectoral level, we also consider the political parties (B4) as well as
the mayor’s office (B2) operating at the upper level as a potential brokerage channels to

service agencies and interest groups trying to influence the sectoral decision bodies D1 to D3.

Since the public service agencies are embedded in a more or less hierarchical bureaucratic
structure and both public and private agencies are organizations not at all concentrated on
political bargaining, we argue that the service agencies have only limited possibilities of direct
political influence over cutback decision. Therefore, indirect political influence over brokers
plays an important role in the cutback battle among agencies. This strategy of attempting to
gain indirect political control over a broker corresponds to the leverage-models introduced in
the field of inter-organizational management (Gargiulo 1993, Burt 1992, Kotter 1985). Basic
idea behind these leverage models is that ego observing his limited ability to constrain alter
directly coopt a third party who has some control over alter. But, in contrast to the pure
structural leverage-models our game-theoretical model explicitly provides a micro-theoretical
explanation of this behavior allowing in principal quantitative predictions of both strategies

direct and indirect political influence.

Another fact that implicates the importance of broker relations for realized cutbacks of
agencies is the restricted possibility of favorable coalition building among agencies. Note that
only agencies with a very similar program involvement structure have true incentives for

collaboration'®.

Note further that as regards content the different brokers analogous to the agents can be

influenced by agencies due to very different social relations. For example, it seems reasonable

16 This corresponds to the communication structure among the actors, since only agencies operating in the same
subsector communicate with each other (see section 3.3). .
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that political parties are interested in political support, while the labor unions mainly focus their
interests on organizational support from their clients, the labor force. Contrary, influential
efforts regarding brokers like clients, voluntary organizations or mass media seems to be more

likely due to the demand for valuable information or even social approval of these players.
3.3 Political communication structures in Rivertown

To give the reader an overall impression of the structure of our network data we first present
the descriptive statistics of the network and analyze the relations between the aggregated actor

blocks discussed in the previous chapter.

Our data is based on the questionnaire in which one informant (usually the executive director,
financial manager or the chairman) of each service agency, important voluntary organization,
political party, media (journalists on local politics), administrative unit (such as department top
management, district management etc.) and the labor unions were asked to name the representatives
of other organizations in a given list, they had contacted in a purposeful manner to discuss the
cutback targets important to them. This question resulted in a 125 x 125 adjacency matrix of the
informal contacts between various actors involved in cutback decision-making. The contacts were

valued from 1 to 3 according to the intensity of the communication in a dyadic relation'’.

Figure 1 represents the two-dimensional MDS-configuration of the overall communication
structure of Rivertown cutback decision-making'®. For the clarification all decision bodies as
well as external brokers are aggregated into the functional groups corresponding to their
organizational role. Service agencies are presented as individual actors. The non-metric
solution is based on the dissimilarities (derived from path distances) between the actors. Before
computing the path distances the original, valued, data matrix was symmetrized by using the
minimum criteria (i.e. x;; and x;; were replaced by their minimum value) and then dichotomized
by accepting all the contacts > 1. The minimum criteria for symmetrizing the data was chosen
in order to improve the reliability of the communication data. The Kruskal's stress-value of the

solution is .072, which indicates a fairly good fit (Kruskal 1982, 61). One should, however,

17 The core organizations in the SHS were identified on the basis of expert interviews carried out before the

data collection.
1% The non-metric MDS was done by Ucinet -program, which utilizes the MINISSA algorithm. After the

procedure MDS coordinates were exported to the Krackplot graphics program and combined with the original
binary data matrix.
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keep in mind that the comparison of the network positions between aggregated actors is
somewhat problematic due to the differences between the number of actors belonging to
different blocks. Nevertheless, we feel that even a very superficial description of the network
structure is extremely helpful for understanding the further findings of the impact of

communication on political decisions.

Isolate:

A1

A53

A54

Figure 1. The communication network of Rivertown cutback policies

Figure 1 indicates a relatively centralized communication structure around the Rivertown
cutback decision making. This network has two main centers: one concentrating on two of the
most important decision bodies (D1) and (D2) and the other formed around the district
administration (D3)". Looking closer at the structure of the network, it can be noticed that

two of the sectoral decision bodies (D1 and D2) are surrounded mainly by the external brokers

19 Freeman's network centralization index = 65.31 %. The centralization index characterizes an entire network
and should not be confused with point centrality. Graph centralization measures the degree to which the centrality
of the most central point exceeds the centrality of all other points. Thus, it is ,expressed as a ratio of that excess to
its maximum possible value for a graph containing the observed number of points* (Freeman 1979, p. 227).
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(B1 to B6) that have a position where they can act as intermediary organizations between the
service agencies and decision bodies, even if many agencies have also a direct access to the
sectoral top-bureaucrats. The role of the top-bureaucrats in the decision process is to propose
cutback plans to the political body D1. Contrary to D1 and D2, the third decision body, district
management (D3) is located outside of the previous core, and has connections mainly to the
individual service agencies, and in addition to this has only very few ties to the external
brokers. All the decision bodies are interconnected via communication ties. There is one isolate
point in the nework. The the working center for the disabled has no communication links
whatsoever to other organizations. The centralized structure of the communication suggests
that there is relatively little horizontal communication ties between single service agencies.
Nevertheless, it can be observed from the figure that those existing horizontal ties connect
mainly organizations belonging to the same functional service category. Table 1 shows that the
intra-block densities’® among service agencies are the highest in the block of institutions for

disabled (.63), in the health care block (.50) and among A-clinics (.50).

2 Density indicates the volume of ties in a network or a subgroup of network and is defined as the observed
number of ties as a pcrcenta%c of the maximum number of ties possible for a network of size n. The maximum
numbers of possible ties is n°-n, where n is the number of nodes in the network.
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Table 1. The centrality indices of the Rivertown communication network

Degree Closeness Betweennes Density

avg min max std avg min max std avg min max std avg

D1 57.72 - - - 414 - - - 176 - - - -
D2 41.73 2846 55.28 10.95 3848 3650 4073 174 599 225 10.75 354 0.67
D3 21.87 13.01 47.97 1130 3521 337 3955 178 175 0.07 924 276 0.64
Al 894 5.69 1707 378 3197 3045 3398 110 160 0.11 534 201 0.50
A2 976 407 13.01 3.16 33.15 31.70 3407 08 092 000 297 1.09 0.33
A3 10.03 813 1138 138 3324 32890 3342 025 068 001 116 049 022
A4 529 244 1138 357 29.86 2874 3280 170 1.08 O 393 1.68 0.63
AS 468 244 813 240 2950 2628 31.87 211 009 O 029 012 050
A6 285 244 325 041 298 2971 30.07 018 120 0.01 239 1.19 0.00
A7 0 - - - 0 - - - 0 - - - -
A8 325 325 325 O 31.22 3090 3154 032 005 001 009 004 O
B1 568 1.63 1220 2.82 30.74 2421 3398 221 003 O 1.2 020 0.05
B2 1192 325 2602 6.70 33.13 3030 3576 1.68 0.10 066 020 013
B3 13.61 813 2195 4.87 3348 3007 3534 159 0.14 059 020 056
B4 783 081 1951 650 30.74 2595 3475 330 0.17 085 027 0.22
BS 13.28 6.50 17.89 490 32.05 2828 3398 266 0.04 010 005 O
B6 29.27 - - - 36.07 - - - 10.78 - - - -

oS o o o

One of the primary uses of network analysis in the field of policy studies is the identification of the
most prominent actors in a policy process and examination of their role in relation to policy
outcomes. The actor, in general, is considered to be prominent if the ties of the actor make it
particularly visible to other actors in the network. This is also the assumption behind most of the
empirical measurements of centrality in social networks. Organizations’ centrality according to
different centrality measures in Rivertown is presented in table 1. Centrality scores are computed
from the original data matrix. For the reasons of clarification, we have used a dichotomized binary
matrix applying the same cut-off criteria as above. In order to see the variation of existing
communication ties within the aggregated block, we also present the minimum, maximum values

and standard deviations of the blocks.

The simplest definition of actor centrality is that central actors must have most of the ties to

other actors in the network (Wasserman/ Faust 1994, 166). By this definition prominence is
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simply a degree of direct ties between actors. Degree is defined by Freeman (1979, 22) as the

number of direct contacts for point py.
Co(p) =D, a(p;, p,) (15)
i=1

This also corresponds to Burt's (1982) early definition of the ego-density of a non-directional
relation, which is simply the ratio of the degree of an actor to the maximum number of ties that
could occur. This measurement can easily be applied also with the analysis of the valued
relations and can be normalized when comparing networks of different sizes. We use here the
normalized centrality index*'. According to table 1 the political decision body (D1) seems to be
the most central organization in the network. Also the administrative agents (D2 and D3) get
very high centrality scores. Health care units (A1) as well as day care centers (A2) and
institutions for the elderly (A3) seem to be the most central service agency blocks. Clients
receive the highest degree centrality among the brokers. The obvious shortage of the
application of the centrality degree is that it considers only the direct contacts between actors.
Theoretically this is problematic, since indirect links between actors often tend to be extremely
important, not only for providing valuable information to an actor (Granovetter 1973), but also
for actor's general visibility often used as an indicator of the prominence (Knoke/ Burt 1983).
One way of taking indirect ties into account as well is to measure the actor's closeness or
distance from other actors. The simplest way of doing this is to measure it as a function of
geodesic distances, i.e. to measure the extent to which a point is connected by short paths to

other points.

Cc(pk)z[zd(pi’pk)] (16)

As one can see from formula (16) the index of closeness is simply the inverse of the sum of
distances (farness) from i to all other actors. Actors occupying central positions in terms of
closeness can be very productive in providing information to other actors (Beauchamp 1965).

The closeness index in table 1 is a normalized closeness centrality score, which is the reciprocal

! We use the symmetrized data matrix because the differences of the indegrees and outdegrees were extremely
low. This suggests that most of the communication ties between aggregated actors are reciprocal, i.e. the
reported contacts have also been confirmed. This, of course, is only true when looking whether a tie exists or
not. Differences are somewhat bigger in terms of the intensity of the contacts.
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of farness divided by the minimum possible farness expressed as a percentage. The differences
in closeness centrality in our case are extremely low. This indicates that all of the actors (exept
the isolate A71) may be reached by others and in most of the cases the distance is not further
than 2 or 3 paths. If the focus is shifted from the communication efficiency to the strategic
aspects, one can argue that the most central is the actor that controls most communication
between other actors. The betweennes centrality is based on the assumption that an actor is
central if it lies between other actors on their geodesics and therefore must be between many of

the actors via their geodesics.

Cs(py) =Y, X bii(p,)
i< j

where am

1

v

and g;(px) = the number of geodesics linking p; and p; that contain py. In table 1 we can
observe that the client-block (B6) receives the highest betweennes score. One could interpret
this as an indicator of the high brokerage position of the clients, but since clients in this case
seem mainly to bridge functionally segregated service units together we are more willing to
reject this interpretation. Another interesting phenomenon is that D1 and D2 have relatively
high betweenness centrality indices (7.76 and 5.99) , but D3 only 1.75. The low betweennes
centrality score of D3 is mainly due to a large variation within a group. According to the
definition of the betweennes centrality it is assumed that lines between nodes have equal
weight, and that communication will always travel along the shortest route regardless of the
individual actors along the route (Wasserman/ Faust 1994, 178). Because of these rather
unrealistic assumptions, betweennes centrality has often been replaced by the information
centrality measurement, which relies on the estimation of the information that flows between
actors in networks (Stephenson/ Zelen 1989). We shall discuss more the importance of the
weights of the ties in the next chapter. We argue, that in order to capture a substantively
meaningful prominence measurement of institutionally secluded actors in policy networks two
important conditions have to be met: first the applied prominence index ought to be based on
consistent theory of political decision-making and secondly each inter-organizational relation in

a given political subsystem has to be valued not only according to its intensity but also
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according to the efficiency it has for a political actor to achieve important policy goals. We
introduce an alternative mode of transforming a content specific communication network
properties into a political capital index, which has consistent game-theoretical interpretation
and provides a solution to the problem of aggregation of heterogeneous units by estimating the
efficiency weights for each contact. Finally, we examine the effect of different indices of
centrality and prominence on the policy outcome, that is final cutback of the budget of an

organization.

3.4 Transforming communication structures into political capital

Political capital refers to the favorable position an actor occupies in political communication
network. Since political capital, considered as particular type of social capital, is an abstract
and unobservable construct its empirical measurement is a rather complicated task. Even the
literature on social capital offers very little suggestions for the empirical measurement of the
concept (see Gabbay 1994). Applying the concept we mainly refer to Coleman (1990) who
provides a measurement of social capital corresponding to the power derived from his linear
system of action. Furthermore, Burt (1992) suggests several calibration methods, (e.g.
effective network size, efficiency or constraint of social capital) based on ego-centered
networks. While Coleman’s treatment of social capital focuses more on social structures
commonly created and used by a group of actors (in community or society) like norms or
voluntary organizations with a rather collective good character, Burt analyses the impact of
social structures as individually possessed social capital on actors’ success in competition.
According to our derived game-theoretical framework we understand analogously to Burt
political capital as an individual resource corresponding to a given social structure. But, as will
be shown we have developed a somewhat different method to transform given network

structures into actor specific political capital indices.

Generally, a given social structure, like a communication network, can have a very different
value to an actor in the sense that it facilitates different types of actions to a different extent
(see Coleman 1990, 300). For example a pivotal position in a political information network
might be very productive in exercising political influence, but the very same position and
network is likely to offer only little help if one is operating in a network marketing business

trying to maximize the sales profits or if one is searching new recipes for baking a cake. Thus,
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the amount of social capital corresponding to a given network structure is generally dependent
on the envisaged target this structure is aimed at. For the same reasons it can generally not be
excluded that relations to different nodes, (e.g. organizations or persons), have a different
value to an actor according to a particular goal he is trying to achieve (objective function).
Thus, the attempt to transform networks of social relations into a consistent social capital
index is complicated due to an aggregation problem, since the relations to different
organizations are generally not comparable regarding their efficiency to achieve a given goal
actors compete for. For example, measuring the amount of quasi-fix capital corresponding to a
given customer network of a sales man competing with other sales men in a common market,
one can not only focus on the relative ties each sales man has to the customers. It is also
important to consider the economic potential of each customer reachable to the sales man.
Thus, a connection to the customer with low purchasing power results in a lower amount of
social capital measured in standardized units than a channel of the same size to a customer with
high purchasing power. To be clear, especially in a competitive framework the concept of
social capital is a useful tool of analyses only if it is comparable among actors. This in return
requires the existence of standardized unit of measurement and thus a solution of the

aggregation problem stated above.

Burt (1992, 4), for example, seems to take an extreme structuralist position in this context by
explicitly arguing that the nodes of a network are neglectable and only the structural relation
intersecting in the node counts for the explanation of competitive outcomes. Of course, this
holds true if all the nodes can be taken as homogeneous units regarding their effectiveness to
reach the competitive target in concern. In this very special case there is no aggregation

problem and the measurement suggested by Burt produces consistent social capital indices.

As a preliminary starting point we follow Burt by assuming that all the nodes are
homogeneous, that is all agent and broker contacts have an equivalent role according to their
effectiveness to produce political influence. In this restricted framework our game-theoretical

framework implies the following political capital index:

Ki= 2| Zg+ X2y Zyp + 22y Zyy
g geG beB

(18)

Z..
where: Zij =—3 Vie N
Zyg
keN
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In eq. (18) Z;; denotes the relative size of the communication channels (z;;) established between
player i and j compared to the sum of communication channels established between player i and
all other players k (z;). As regards content, the quantity index defined by eq. (18) implies that
the amount of social capital possessed by an agency (actor) i is the higher the bigger the

amount of direct and indirect communication channels to political agents.

Note, that this political capital index of an actor i corresponds to Burt’s concept of actor-
specific constraint. Neglecting the actor-actor communication, the expression in eq.(18) can

also be written as:

k=35

geG

(19)

2

with: D = [zgi + 27y zqu
qeN

As the communication matrix is symmetric, Dy; equals Burt’s definition of contact-specific
constraint (Burt, 1992, 54),and thus Dy; is the constraint of an agent g derived from the contact
to actor i. Adopting Burt’s interpretation political capital can be seen as the ability of an actor
to constraint political agents. Note, that contrary to Burt’s contact-specific constraint the
political capital index in eq.(16) is also defined if an actor i has no direct contact to an agent g,

c.g. if Zgi = Zig = 0.

But, given the exposition in section 2 and 3 it is apparent that all contacts cannot be taken as
equivalent. For example, a direct contact to a powerful agent results c.p. in a higher amount of
social capital than a channel of the same size to a less powerful agent. Analogously a direct
channel to an efficient broker results c.p. in a higher amount of social capital than the channel
of the same size to a less effective broker. Thus, adding these channels together means adding
apples and pears. Theoretically, these heterogeneous channels might be comparable by
transforming them into standardized efficiency units corresponding to a fixed degree of target
achievements, that in turn can be interpreted as the value of one unit of social capital. Thus,
generally heterogeneous relations can be aggregated to one consistent social capital index by
weighting each tie with its relative value corresponding to the target achievement. This can be

done by using one unit of this relation as an indicator of the weight. It should, however, be
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noticed that this method only allows a comparison of individual social capital indices among
different actors if the values used as aggregation weights are equal for each actor. This in
return requires that the objective function of each agent is comparable, which is very seldom
the case, since the utility functions are individually based. If the defined social capital units
depend on the individual utility functions they are, once again, not comparable between

different actors. How can this dilemma be resolved?

In economics the problem of aggregating heterogeneous units, like assorted production
factors, is resolved by using their relative market prices as transformation weights. Note, that
in principal this method corresponds to the method suggested above, since the relative market
prices, assuming the existence of perfect markets, exactly equals their marginal profit and thus

their marginal contribution to target achievement.

To apply the same aggregation rule in our case, suppose there exists a perfect market in which
information channels to different agents and brokers are exchangeable. Under this condition,
one can derive equilibrium prices for each channel, which corresponds to the marginal target
achievement any actor can additionally realize given him one more unit of the channel. Thus,
these equilibrium prices can be used for a consistent aggregation of political capital®®.
Assuming that V, respectively V, are the equilibrium prices for a contact channel to agent g

and broker b, it results in the amount of political capital possessed by an actor i:

K; = Evg Z,+ 27y Vy
geG beB 20)

Unfortunately, it is impossible in our game-theoretical framework to derive equilibrium prices
for different agent and broker channels. But, nevertheless one can identify certain properties of
different agents and brokers that correlate to these relative values of different communication
channels. Note, that we use collectively determined relative values to aggregate heterogeneous
channels into an index, which corresponds to the amount and not to the individual value of
social capital possessed by different actors. The difference is that a collective evaluation of a
channel reflects only the properties of this particular channel that are commonly given for all

actors. Thus, subjective criteria like individual preferences or the efficiency of individual

22 Note that Coleman (1990, 313 and 815) implicitly uses this method of aggregation measuring social capital
by the power derived from his linear system of action, which just assumes a perfect exchange market.
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political power functions of actors are no determinants of these relative values. But, the
efficiency of political power functions of different brokers or political agents as well as the
institutional power of an agent are commonly given to all actors and therefore determine the
relative prices of different relations. We assume that the higher the institutional power of an
agent the higher c.p. would be the price of a relation to him. Furthermore, the technical
efficiency of the agent’s respectively the broker’s political power functions is positively
correlated to the relative value of a channel to these players. On the other hand, the relative
prices also reflect the preferences of an agent respectively a broker for favors provided by
actors. For example, a fairly strong communication channel to a technically efficient broker has
a relatively small importance if this particular broker has low preferences for the favors
produced by the actors®. Thus, overall the price (relative value) of a contact channel to an
agent g depends c.p. a) on g’s institutional power and b) on g’s contact channels to other
powerful agents. Analogously the price of a contact channel to a broker b depends c.p. on b’s

contacts to other powerful agents.

Furthermore, according to Pappi and Konig (1993; 1995) it seems reasonable to distinguish
between indegrees of agents as governmental organizations and indegrees of brokers
respectively actors as non-governmental organizations. In our case, it seems quite plausible to
assume that an agent as a governmental organization generally supply other types of favors
than brokers or actors do. For example, the political support provided by an agent to another
agent might more correspond to the political career of the agent, while the support provided by
non-governmental organizations is in general more related to the re-election of the political
agent. Therefore it seems reasonable to argue that a contact channel of a given relative size is
more favorable to the player (agent, actor or broker) if there exist only few other channels to
players of his type which make him less substitutionable. Formally, this can be incorporated by
defining the relative size of a communication channel according to the sum of all existing

channels to players of the same type.

Note, that in contrast to the prices the indicators discussed here are generally observable.

Approximating the unobservable prices by their observable indicators delivers the following:

23 Furthermore, one can imagine that a broker or an agent generally has a high interest in the favor, but is
exogenously provided by a relatively high amount of this favor. Consider, for example, a political agent which
has due to his carisma a high amount of political support, so that although he might be very interested in
political support, he is actually not very much interested in political support additionally provided by the actors.
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v, =Cg + ZZgg; Cg;
geG
V, =227, C,
gG

where: (21)

* Zgi
Zy,= Vge GVje N
4 Zgj
geG

. Z..

Z;=—="— VielUBVjeN
Zy

kelUB

To get to an operational measurement of political capital one can substitute the unobservable
prices V by their observable approximations V* in eq. (21). But note that generally the
approximations V* will divergent from the real prices V, due to different preferences and
political power functions of the agents and the brokers. Formally, one can capture this aspect
by introducing the efficiency weights for each contact (w), which incorporates these generally

also unobservable differences, where it holds:
V.=V, w, Vk=b,g (22)
As will be seen in the next chapter these weights can be taken as endogenous variables and,

estimated empirically, given a sufficient data bases®’. Note that the final policy index still

corresponds to our starting point eq.(18), to see this substitute eq. (21) and (22) into eq.(20),

delivers:
Ki=Yw,Z, [Cg + XZ Cp ]+ Ywy Zy 22y C, (23)
geG geG beB geG

Some rearrangements of eq. (23) finally leads to:

K, = ZD[Zig W, + IZZg:i Zgwyt Y7y Zy, Wy ]Cg 24
g g'<G beB

24 An alternative way to measure political capital indices is to approximate the relative prices in eq. (19) by
corresponding reputation indices for each agent respectively broker, which could be derived from appropriate
interview data. Since we do not have this data, we will not go into further details of this alternative.
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4 Empirical results

4.1 Hypotheses
According to the expositions above the following hypotheses regarding the impact of

communication networks on the final budget cutbacks can be stated:

1. We expect c.p. a negative relation between the amount of political capital and the observed
cutback of an agency, since the higher the amount of political capital of an agency the
more efficient are c.p. its political power functions and thus the less it will be cut

according to the game-theoretical equilibrium.

2. We expect c.p. a negative relation between the communication density of the subsector an
agency operates in and the observed cutback of the agency, since the higher the density the
lower c.p. the trust-building cost among these agencies and thus the lower the cutbacks in

this subsector according to the game-theoretical equilibrium.

Since, we are particularly interested in empirically testing the strength of the implication
derived from our game-theoretical framework, we additionally test as a naive reference
hypothesis to 1 and 2 to what extent the budgetary cutbacks can be explained by the
established centrality measurements discussed in chapter 3.3. In detail we test Freeman’s

centrality, Bonacich power index and Burt’s constraint index.

4.2 Statistical models, estimation procedure and empirical data

Regression analysis

To test our first hypothesis, we start with an estimation of the following nonlinear regression

equation using the maximum-likelihood estimator of TSP:

AY, =0, +0ay Dy +oy Dy +BP, +By (P ‘D) +By (P -Dyy) +¢;

(25)
2 * *
P=Y1Y Z; (cj + 3 Zy ck] Q= D1,D2,D3,B1,B2,B3,B4,B5,B6

Q  kQ keG
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where the disturbances €; complying the following conditions:
E(Ei) =0 E(Ei,Ej) = Aij .Qij Aij =0 V1¢_] s Aij =1 Vl=_]
with: (i,j) € IxI, I is the set of all 28 agencies and €2;; is the covariance-variance matrix of the

disturbances &;.

In eq.(23) Y, =% denotes the relative cutback of an agency i, where AU; is the amount of

implemented cutbacks (see eq. (14)) and U; equals the budget of an agency before the
cutbacks. P; simply equals the political capital index as defined in eq. (23), where C; denotes
the institutional control of player j. According to the original report of Rivertown cutback

policies we set:

1 if je D1
01 if je D2

C;= (26)
0,01 if je D3

0 otherwise

Note, that the parameters [yy’] in €q.(25) can be interpreted as an empirical estimation of the
unobservable efficiency weights w,, w, introduced in section 3.4. Since we have only 28
observations (number of service agencies), we have to save degrees of freedom. Therefore we
assume generally that all agents respectively brokers belonging to the same port-type Q, (e.g.
are members of the board (D1), a voluntary organization (B1) etc.) have the same efficiency
weight. Furthermore, this grouping of functionally equivalent agents respectively brokers
facilitates the interpretation of the estimation. We apply the squared parameters to prevent the
efficiency weights of being negative for some broker and agent type Q. The subindices for each
port-type Q were calculated from the empirical communication network data of the Rivertown
study. The original communication network is a directional valued matrix with entries ranged
from 1 to 3, where 1 stands for low, 2 for moderate and 3 for high communication intensity as
mentioned in section 3.3. To calculate the subindices applied to estimate eq. (25) we followed
Pappi and Konig (1993; 1995) and used only the communication intensity confirmed by the
receiver, (that is we use only the communication channels that are confirmed by the
corresponding target ports, agents or brokers). This provides a more reliable information of the

real communication flows.
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Dy and Dy are Dummy variables introduced to control for the other determinants of the policy
outcomes. According to the game-theoretical model there are also many other important
components determining the final policy outcome than the political capital. Thus, we do not
expect a general significant impact of political capital without controlling at least for major
other exogenous components. In his original report of Rivertown cutback decision-making
Uusikyld identified four types of institutional factors that contribute to the ability of an
organization to avert cutbacks: legislative protection, composition of the budget, visibility and
diversity of the services and the level of expertise in an organization (see also Beck-Jorgensen
1987). We apply here mainly the legislative protection as an institutional factor protecting
organizations, since due to binding legislation there is only very limited possibility to cut
certain service programs. We furthermore identify the general popularity of various programs
as an further exogenous determinant, because the year of 1992 (the year of the
implementation of these cutbacks) was an election year and the cutbacks were one of the major
election topics. Since there are some agencies, like kindergartens or hospitals providing
essential services to a broader group of middle class voters compared to agencies like A-clinics
and workshops providing special services to a marginal group, it could be assumed that the
former ones are better protected due to the intrinsic political interest of agents, even if they do

not utilize their political contacts.

On the basis of these institutional restrictions and different general political popularity of
programs cuts, we define three protection clusters separating high-, medium- and low-
protected agencies. To be more specific, we consider all agencies operating in the subsector of
health care, school and children care as highly protected, all agencies operating in the
alcoholics and disabled subsector as low protected and all other agencies as medium protected.
As a special case we consider the five private agencies. They operate in high-protected
subsectors, but since they are private and we argue that it is much easier to legitimate cutbacks
on private rather than on public agencies, we consider the five private agencies only as mid-
protected. In eq. (25) the dummy variables Dy respectively Dy correspond to the high

respectively mid-protected clusters.

Eq.(25) is non-linear in parameters and the estimation of non-linear regression equations is
often problematic, particularly it is often impossible to get consistent estimations. This also
appears to be the case in our study. Thus, to handle these technical estimation problems, we

apply the following two-stage estimation procedure. On the first stage we estimate the general



form of equation (25) which allows different intercepts [0g+0ty Dy+0im Dy] for each protection

cluster and different slope parameter [Bo+Pu Du+Bm Du] of the political capital index.

Since these estimations are not reliable due to technical estimation problems according to the
non-linearity of the model, we set the interaction effect of the slope for the mid-protected
cluster to zero and separate the general model into the following two submodels which we

connect over loops:

() AY, =K, +(b, +b,) T3 |2, €+ TZ, C, |+,
Q EQ keGUB

with: K, =8, +08y Dy +08y Dy, and (by; + by) = By +By Dy
@27)
(2) AY, =04 +0y Dy +0y Dy +Bg P +By Dy P+ey

with: fni =Z%Z {Zji Cj+ szj Ck]

Q EQ keGUB

in eq. (27) the overhead ,, » ““ denotes the estimated parameters, which are taken as constants
in the actual equation they appear. As the very first starting values of &,,8,,8,,,B,.By in the
first submodel of eq. (25) we use the corresponding estimations received on the first stage,
while in any further loops we use the estimations received from the previous submodel. The
loops continue until the parameter estimation of both models corresponds sufficiently with

each other.

Additionally, corresponding to the formulated reference hypothesis we estimate linear

regression equations of the following type:
AU; =0 + 0ty Dy + 00y Dy +Bg X; + By Dy X +1 (28)

In eq. (26) X; denotes the applied centrality measurements of agency i discussed in chapter

3.3.
Variance analysis

To test our second hypothesis, we apply a two-factorial variance model. Analogously to the

regression analysis the endogenous variable of the variance analysis is the observed relative cutback
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Y; of an agency. Ks stands for a dummy variable defined on the basis of the average communication
density in each of the 8 subsectors: health care, child care,....., (see chapter 3.3.). Ks is coded as 1
respectively O, if this density is greater or equal respectively lower than the average density over all

subsectors .

4.3 Estimation results

Table 2 shows that the goodness of fit of the estimation of the regression model eq.(27) can be
considered as more than sufficient with an adjusted R of 0.70. Also the standard regression
error remains lower than 0.03. However, according to our hypothesis 1 the overall fitness of
the model is not our main concern but rather the question whether political capital has an
empirically significant impact on the implemented cutback each single agency observed. As a
first step to answer this question we can analyze the t-statistics of the slope parameters By and
Bu. According to table 2 Py is significant on a 95%-level, while By is significant only on a
90%-level. In contrast to our theoretically derived political capital index, we observe no

significant slope parameters for the alternative indices (see table 3 in Appendix 2).
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But it should be noticed in this context that the t-statistics of single slope parameters of the
different indices are neither sufficient or necessary conditions for a significant impact of these
indices and thus for an empirical confirmation of our hypothesis 1. A significant impact of
these indices can only be tested by setting simultaneously all slope parameters of the indices to
zero. A possible test of this zero-hypothesis, by comparing the original model with a reference
model that only includes the constant (0,) as well as the dummy variables Dy and Dy, is the
likelihood ratio test reported in table 2. According to the calculated likelihood ratio statistics,
which are distributed asymptotically as a chi-squared variable with degrees of freedom equal to
the number of parameter constraints (two in our case) (see Hall 1983), we observe a significant
(at significance level of 95%) impact of our political capital index (see table 2). The impact of
all other ad-hoc indices (Freeman’s centrality and Bonacich power) are not at all significant
according to the applied likelihood ratio test (see table 3 in Appendix 2). Therefore, we can
conclude that these results c.p. support hypothesis 1. But to be consistent, we claim in
hypothesis 1 not only that the derived policy index as a significant impact on implemented
cutback, but furthermore that this impact is negative, which additionally implies negative slope

parameters.

According to table 2 we observe a negative and significant sign for Bo. Given the exposition
above, this implies that political capital has a significant (on the 95% level) negative impact on
the implemented cutbacks for all low and medium protected agencies. This seems to support
our first hypothesis. But, since the sum Bo+Py is positive this seems not to be the case in the
cluster of the high-protected agencies. One should, however, be very careful not to over
emphasize this finding since first of all this slope parameter (Bo+By) is not significant (on a
95% level) and secondly the sum is very close to zero. This means that the maximal estimated
cutback difference caused by political capital in the high-protected cluster is lower than 0.55
per cent given an average cutback of 15 per cent. Thus, the overall results seem to support
hypothesis 1, although in the subgroup of high-protected agencies political capital seems not to
be such an important tool for reducing budgetary cutbacks. One should also observe that since
the cutbacks of high-protected agencies are mainly determined by institutional restrictions and
exogenously anticipated political support, there is really not much room for political bargaining
among these agencies. Note further, that the estimation of the slope parameter suggest only a
minor impact of political capital on cutbacks, since also Py is relatively small. The average
amount of political capital results in a cutback reduction of only 3.15 % which is not much,

compared to the average overall cutback of 15 %. This finding is rather satisfactory, since
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there are many other exogenous determinants like the legislative and institutional framework
which are much more important limiting the space for political bargaining, where political
capital is included. We did not, however, find support to our second hypothesis, according to
which a higher block density results in lower cutbacks. Table 4 (in Appendix 2) illustrates the
results obtained from the analysis of variance. Even if the dummy and the density variables are
significant the effect seems to work the other way around: the agencies in the high-density
blocks (especially in the low- and mid-protected categories) seem to receive the higher
cutbacks. This is probably due to the emphasis on the implementation process. Agencies that
were cut the most try to resist the implementation of the cutbacks in a more collective

behavioral mode.

Even if our empirical results support our first hypothesis and prove that our index of political
capital is superior to other measures of actor prominence in this case, we should emphasize
that a flaw in the straightforwardness of our conclusion is caused by an unavoidable drawback
of our general methodical approach. Since we do not have sufficient empirical data regarding
the efficiency weights of contact channels to the different agents respectively brokers, we have
to estimate them. But the estimation according to eq. (25) respectively submodel 1 in eq. (27)
is done under the restriction to optimize the empirical fit of the political policy index based on
our theory as developed in section 3.4. Thus, the estimation results of submodel 2, based on
the estimation results of the efficiency weights derived from submodel 1, tend to increase the
probability of a significant impact of the political capital index and therefore are no more an
unbiased instrument to test hypothesis 1. If we would have estimated or observed these
efficiency weights exogenously from our theoretical framework, our conclusion stated above
would undoubtedly be true. Furthermore, a comparison of these estimated efficiency weights
with empirically observed weights provides a sufficient basis to test our theoretical model
empirically. Thus, to confirm at least our conclusion we do both: we first examine whether the
estimation of the efficiency weights is at least empirically reasonable in the political arena of
Rivertown. Furthermore, we show that the impact of the political capital index in submodel 2

of eq. (27) remains significant for a wider range of efficiency weights.

According to table 5 the media agencies (BS) and the mayor’s office (B2) have the highest
relative weights with 49.16 respectively 25.08. The next important broker channels are the
voluntary organizations (B1) with 4.01 and the political parties with the weight of 2.58,

whereas the labor unions (0.08) and the clients (0.06) seem to be rather unimportant brokers



49

even if their centrality is fairly high. We also receive relatively low weights of 1.74 for the
political board (D1) and 1.18 for the (D2) top-bureaucrats. Since the weight for the regional

top bureaucrats is the only significant weight we use this as a fix point setting it to 1.

To evaluate to which extent these estimated weights correspond to the observations on the
political arena of Rivertown, one has to consider the determinants of these weights. According
to section 3.4 the agents’ weights are determined by the relative institutional power, the
technical efficiency of the power functions and the relative preferences for favors provided by
the agencies. Thus, the higher relative weight of the political board compared to the other
political agents can be explained by its higher political power. Furthermore, the extremely high
weight of the media organizations seems reasonable, since the cutback decisions received much
public attention and were decided after a long and conflictual political debate. During this
process mass media generally plays an important rule. To apply this very same argument, it
seems clear that political parties have a relatively higher weight compared to the political
agents. What is surprising and partly unexpected, is the low weight for the labor unions, since
these organizations are generally considered to be relatively strong and efficient organization,
also at the local level. This can be explained by the preferences of labor organizations.
Although, labor unions are considered to be efficient bargaining units, a contact channel to
these organizations has a relatively low efficiency for the agencies, since the labor unions are
likely to have relatively high intrinsic preferences regarding the cutback decision. Because
labor unions are representatives of municipal workers, their main concern is to prevent lay-off
reductions in workers’ benefits and therefore they are relatively immune to influential efforts of
agencies. Partly the same argument can be applied to explain the relatively low weights of all
political agents compared to the media. Media agencies have a very low intrinsic preferences
regarding the cutback decision, whereas the preferences of the political parties are much higher
due to the ideological and electoral reasons. Furthermore, the bargaining power of the agencies
is limited at least regarding the bureaucratic organizations D2 and D3 due to hierarchical
structures of these relations. This may also partly explain the relatively high weight of the
mayor’s office (B2), which on the one hand is located above the top bureaucrats of the SHS
(D2 and D3), but on the other hand is not directly involved in the cutback distribution within
the SHS. Therefore, it can also be considered as an appropriate target for leverage strategies
by the agencies which, due to the hierarchical structures, have only limited possibilities to
constrain directly the top bureaucrats of the SHS. Analogously, the relatively high weight of

the voluntary organizations may be interpreted as an indication of applied leverage strategies
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by agencies which, due to hierarchical structures, only observe limited direct bargaining
possibilities. Since most of the clients are single unorganized citizens of Rivertown the low

weight for this broker port seems to be plausible.

Note in this context that only the weight of D3 agents is significant, while all other weights are
insignificant. Thus, overall the estimated weights can be considered as only qualitatively
reasonable, while the exact quantitative constellation of the weights could not be made
reasonable. This implies particularly that many other quantitative constellations corresponding
to the same qualitative structure are also reasonable. Therefore our conclusion would be
strengthened if we could show that the significance of the political index remains, even if we
change the insignificant efficiency weights. Table 5 represents the lower and upper boundaries
of the significance levels. It can be seen that the impact of political capital index remains

significant at the 95% respectively 90% level according to the likelihood ratio statistic.

Table 5. Intervals of efficiency weights, for which impact of political capital
remains significant on a level of 95% and 90 %

Efficiency Significance Levels
Weights
95% 90%
Low Estimated High Low  Estimated High

wdl 0.0981 1.7245 18.6037 0.0981 1.7245 53.4829
wd2 0 0.9986 0.9986 0 0.9986 99.9861
wbl 3.6481 4.0076 64.031 3.6481 4.0076 100.0382
wh2 25.0762 25.0762 100.1523 9.0457 25.0762 100.1523
wb3 0 0.0777 10.7498 0 0.0777 39.4219
wb4 0.3655 2.5745 21.2018 0.3655 2.5745 74.0381
wb5 4.0465 49.1624 121.2551 4.0465 49.1624 144.2783
wbb 0.0572 0.0572 5.0143 0.0572 0.0572 38.9283
wd3 1 1

According to table 5 most of the 95%- and especially the 90%-intervals are relative large.
Exceptions are the 95%- interval of d2 as well as of b2. While for d2 the upper boundary
could not be extended above to its optimal estimated value, for b2 the lower boundary
could not be extended under its optimal estimated value. Nevertheless, the calculated

intervals in table 5 imply that the impact of the political capital index remains significant at
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least on the 90% level for a very large set of different quantitative efficiency parameter
constellations that are only restricted to the qualitative structure of relatively high
efficiency weights for the mass media organizations (B5) and the mayor’s office (B2) as
well as a low relative efficiency weight for the bureaucrats of the SHS D2 and D3. Since,
this qualitative structure seems more than reasonable given the political arena in
Rivertown, we overall can conclude that despite the methodical problems discussed above,
the empirical results support our hypothesis 1. But, the empirical analysis implies also that
political capital, i.e. social structure, despite its significance has a relatively small impact
on the cutback decisions in Rivertown, while the main determinants seem to be more
located in the general institutional and political framework. Only if one controls for these
determinants, e.g. among agencies of the same protection cluster, favorable network
positions, as political capital causes minor improvements on the fixed average cutbacks.
But exactly this feature may be extended to the general property of social capital
individually possessed in competition: producing small, but meaningful differences among
competitive actors that are equivalent with respect to the variables mainly determining
the outcome of the process, but being generally unable to compensate for big qualitative

differences among these variables.
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5 Conclusions

Instead of recapitulating the detailed findings of the previous chapters, only the major
conclusions concerning the impact of communication networks on policy outcomes will be
summarized here. We began our study by introducing a general framework of political decision-
making in which the two stages of decision-making (i.e. the formal and informal) were modeled
simultaneously. Any political decision can generally be defined as a collective and multidimensional
decision of political agents. Analyzing only the formal decision-making the main question is to
provide a specification of the function reflecting transformation of the vector of individual
preferences of political agents into one commonly chosen policy outcome by a given
institutionalized voting procedure. Instead of deriving complete specification of this
transformation function, we only assumed some commonly acceptable properties of this
function such as: for any given institutional voting procedure a voting power for each agent g
can be defined and secondly that the individual preferences of each political agent are at least
weakly separable in the policy decision and thus can be represented by the two stage utility
function in which each agent on the lower stage has a single-peaked preference over each issue
dimension, and that on the upper stage subutilities are combined with unique utility index over
the whole multidimensional policy outcome according to the macro-utility function, which is
assumed to be a well-behaved utility function. The general properties based on these
assumptions suggest first of all that for every agent g a change that provides him with a higher
institutional power will also shift the final legislative decision to the direction of his preferred
position or at least leave the final decision unchanged. Secondly, if an actor g changes his
politically preferred position regarding any issue dimension h the final legislative decision
concerning this issue will be shifted to the same direction as the preferred position of actor g
has been changed or it will at least remain unchanged. And furthermore, that the change is a
non-decreasing function of the institutional control of the agent and that, for every actor g
there exists at least one feasible position for which a positional shift has a significant impact on

the final policy decision.

But, since political agents are also socially embedded in the whole set of actors having interests
on certain policies, it follows that also other actors in a policy domain receiving a welfare
corresponding to given policy outcome try to influence the political decision. We have showed
how these influence attempts can be modeled by applying the cooperative n-person bargaining

model of Harsanyi. The political influence of an organization was determined by its relative
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ability to influence the relevant conditions, so that the conditional preference ordering of a
powerful political agent will be more in his favor. We proposed that this could be done for
example by providing valuable information to the political agent or by offering political support
or threatening by political opposition in the case of unfavorable political decision. The more
efficient an actor is in producing favorable conditions for institutionally powerful agents
(compared to other actors) the higher is c.p. his political influence. Since each influence effort
requires the existence of a direct or indirect interaction channel to political agents, a main
determinant of this technical efficiency is seen in actor’s positions in political communication
networks. Formally, since the communication structures of an actor is taken as quasi-fix input

in the political power function, this can be interpreted as political capital.

In general we understand political capital parallel to Burt as an individual resource
corresponding to a given social structure, but nevertheless apply a somewhat different method
transforming given network structures into actor specific political capital indices. We first
present a simple definition by assuming that all the nodes are homogeneous, that is, all agent
and broker contacts, in our case, have an equivalent role according to their effectiveness to
produce political influence. This is, however, a rather restricted assumption, since reaching
different nodes in political network provides an agency very different opportunities relation to
the achievement of policy goals. Therefore the heterogeneous relations should be aggregated
to one consistent social capital index by weighting each tie with its relative value
corresponding to the target achievement. This can be done only by using one unit of this

relation as an indicator of the weight. We demonstrated in chapter 3.4, how this was done.

Our empirical part was to test the impact of political communication, seen as political capital,
on final policy outcomes. For doing this we reanalyzed the Rivertown cutback decision-making
data (Uusikyld 1993b). Our main hypothesis was the following: the greater the amount of
political capital of an organization the less it will be cut back. We also assumed that the
higher the communication density among functionally equivalent service agencies the lower
their observed cutbacks. This argument is based on the assumption that the higher the density,
the lower the trust establishing costs within a coalition. In the Rivertown case, we had three
types of players in the cutback arena: decision bodies, external brokers and individual service
agencies. We computed political capital indices for the different actors of the network. We also
wanted to control other determinants of cutbacks by introducing dummy variables based on

exogenous protection mechanisms such as legislation and political support of different service
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programs. We started the empirical analysis with an estimation of the nonlinear regression
model. This was done in two stages. On the first stage we estimated the general form of our
equation which allowed different intercepts for each protection cluster and different slope
parameter of the political capital index. Because of the technical estimation problems of non-
linear models we set the interaction effect of the slope for the mid-protected cluster to zero
and separated the general model into the two submodels which we connect over loops. By
applying variance analysis we also tested our second hypothesis, i.e. the impact of block

density on budgetary cutbacks.

The results of the regression analysis suggested that political capital has a negative impact on
the implemented cutbacks for the agencies with low or medium institutional protection. This
seems to suggest that political capital has somewhat less an importance for highly protected
agencies for reducing budgetary cutbacks. Nevertheless, one should be very careful when
interpreting this, since the slope parameter in this block was not significant and the sum was
close to zero. Another important finding was that none of the other centrality and prestige
measures tested produced significant results. Also, the block densities seemed not to have an

expected impact on budgetary cutbacks. This rejects our collective bargaining hypothesis.

The estimation of the weights of different bargaining channels gave a rather surprising results.
The media agencies and the mayor’s office were the brokers with the highest relative weights.
The next important brokerage channels were the voluntary organizations and political parties,
whereas the labor unions and the clients appeared to have rather unimportant positions as
brokers, even if they were among the most central brokers in the communication network.
Also the political board and the top-bureaucrats of Rivertown received low efficiency weights.
These findings indicate that service agencies applied ,,invisible” and cautious indirect leverage
strategies to influence decision bodies in order to maintain their administrative reputation,
important for the survival under scarcity. One can also see that agencies with rather high and
stable intrinsic preferences such as labor unions appeared to be less efficient brokerage
channels, whereas media agencies having lower preferences suited better for the indirect
bargaining. Due to the emphasis on the implementation process of the cutbacks the lower
administrative agents had the most significant role among the decision bodies during informal
bargaining processes. As a final conclusion we state that political capital appears to have an

important impact on policy outcomes, even if it is not the factor that ,,drives the system®. It can
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be considered more as an important additional resource that makes the difference among the

competitive actors.
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(Appendix I continugs ...)

Social
Services
(1-36)

Health
care

services
(37-51)

Number Programs

o0 ~J N AN

16

19
20
21
22
23
24
25

Joint expenditures for social scrvices
Public day care services

Purchased day care services

Family day care programs

Play and action programs for children
Day care services for the disabled
Housing programs for the handicapped
Housing programs for the alcholics
Housing programs for the elderly
Other social welfare housing programs
Public foster homes

Purchased services for the orphans
Purchased services for the disabled
Recreation programs for the alcholics
Homes for the clderly

Purchascd service programs for the elde
Other purchased service programs
Public workshops for the handicapped
Support programs for the socially restri
Sheltered work purchased programs
Childrens' forster family program
Other foster programs

Purchascd program for lamily services
Family programs {or the disabled
Holiday programs for children

26
27
28
29

36

38
39
40
41
42
43
44
45
46
47
48
49
50
51

Summer home programs for children
Recreation programs for mentally handicapped
Service programs for the disabled
Transportation scrvices for the disabled
Purchased service programs for the disabled
Other social service programs

A-clinics

Purchased a-clinic services

Day-time services for the elderly

Purchased day-time services for the elderly
Family councelling and advisory programs
Part-time staff for health care

Psychologist services

Ambulance services

Computer operations for the medical centres
Medicine supply

Joint expenditures for the health care
Maternity clinics and child welfare scrvices
Consulting hours services

Doctors' home visits

Laboratory services

X-ray services

Action therapy and recreation

Emergency clinics

Hospital services

Medical recreation



Appendix 2.

Table 3. The results of the regression analysis for testing other centrality indices

Constant DH DM XA XAxDH XAxDM R?
.60

o 140755

(3.06307)
o -.124836

(-2.13960)
Oy -.125885
(-2.56558)
Bo -.127912
(-2.69160)
Bu 157342
(.031545)
Bus .308000
(.061306)

1) T-values are in parentheses

Table 4. ANOVA results of the impact of communication density in different protection groups to the
observed cutbacks.

Communication Density in Protection Cluster
Coalition-Network
Ks) (Dp)
Low Medium High
@ 2 3
Low (0) 0 1.37 28.83
© ) &)
High (1) J 140.64 41.84 7.11
G) (6) “@
F-Tests: Sig.
F of F
Main effects
Ks 21,517 ,000
Dp 23,255 000
2-way Interactions
Ks Dp 6.812 016

Total 18,710 000
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