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Abstract

From a practical perspective, (arguably) most consumer decisions are not made in isolation of the households in
which consumers are inserted, yet we commonly treat them econometrically as if they were. The purpose of this
workshop was to take some initial steps in defining needed research in household decision making that structurally
accounts for goal sharing, utility interdependence, taste heterogeneity, choice set formation, power structures,
group size and composition, and so forth. We also considered conditions under which aggregation of tastes, utility
and choices might occur and make sense from both behavioral and modeling perspectives.
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1. Introduction

Traditional economic analysis has treated groups of individuals as single entities, an ap-
proach which runs the risk of erroneously assessing the impact of changes in prices, taxes,
or demographic factors on group purchases or demands. Since significant economic ac-
tivity arises from or is influenced by group decisions, errors in assessing the demand by
groups will result in inaccurate prediction and policy making. While it is possible that
the elements of group relationships cancel out in the aggregate, resulting in single-entity
models that forecast choice behavior quite well, it is more likely that choice behavior, es-
pecially in response to changes in attributes, prices, or tax rates, will be better modeled by
approaches recognizing the role of group bargaining, member power and decision strategy
selection.

Our workshop consisted of economists, social and mathematical psychologists, and mar-
keters, different disciplines that have generated a variety of non-overlapping insights into
group decision-making. We focused on integrating this wide scope of knowledge to sup-
port future research in understanding, modeling and predicting demand for products and
services that arises from group decisions. We limited ourselves to the examination of house-
hold decision-making in an effort to concentrate our efforts. This does not reflect on the
relative importance of studying group decision-making in business or other non-household
contexts, but is simply a self-imposed scope limitation that we found helpful.

Kirchler (1999) defines private households as two or more closely related persons living
under a common roof. Typically, households have a common history and future, face recur-
rent decision-making tasks, and exercise altruism to a greater extent than most other groups.
We focus here on single decisions and exemplify how research on group decision-making
can be exploited to gain understanding of household decisions.

We begin the paper by critically reviewing the unitary model (Vermeulen, 2002), which
(1) assumes that a single preference represents all agents in the group, or equivalently, that
all agents have identical preferences; (2) imposes the choice of a benevolent dictator on
the group; (3) assumes the group’s budget to be pooled; (4) does not allow bargaining or
negotiation, (5) nor permits knowledge or experience differences between members to lead
to the use of different decision-making strategies. The impact of policies affecting group
members differentially cannot be correctly assessed in the unitary model because its use will
lead to erroneous welfare inferences (Vermeulen, 2002). Clearly, the need for alternative
models is pressing.

In the remainder of this paper we will synthesize the literature across disciplines by
characterizing the shortcomings of current approaches to modeling group decisions. Sub-
sequently, we broach a number of issue areas that we believe future research must address
to improve our understanding of group decisions and to enhance our ability to model
and predict outcomes from such decisions. We then present a conceptual model of group
decision-making that arose from our discussions and, we feel, synthesizes the multidisci-
plinary views represented in the workshop. We conclude by proposing a number of specific
research questions that we believe should be addressed in the short term.
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2. Literature Review
2.1.  Research on Group Decision-Making in Economics and Marketing

Analyses of group decision making in economics generally share the neoclassical microe-
conomic perspective that such decisions can be analyzed within a framework that assumes
individual members of the group or household maximize well-defined and relatively simple
utility functions. Using this approach, a very large literature in economics and political
science has been built on the foundations of Olson (1965), who identified conditions under
which groups would under-supply jointly consumed goods and services. The primary rea-
son posited for his negative conclusions regarding group provision is the problem of free
riding: in the absence of coercion (through taxation or other means), any member of the
group can benefit from the production of a non-excludable good without contributing to its
cost of production.

Other authors have generalized Olson’s results by allowing for general altruistic motives
(Andreoni, 1990) in sharing behavior and more specific altruistic motives in household
decision making. Gary Becker’s Treatise on the Family (1981, 1991) has similarly led to
a large theoretical and empirical literature on the economics of the household (see Pollak,
2003 or Vermuelen, 2002 for reviews). This literature has focused on the structure of demand
for goods given assumptions on the nature of the bargaining game and pooling of the budget
constraint.

The economic approach has been widely criticized. For example, in the inaugural issue
of the journal Feminist Economics, Barbara Bergmann (1995) criticizes Becker’s basic
methodology: “It comes to plainly ridiculous conclusions because it is too simple: it leaves
out considerations of prime importance. . .. Becker’s method of thinking about the family
leads ... to a conclusion that the institutions depicted are benign, and that government
intervention would be useless at best and probably harmful.” (Bergmann, 1995, p. 149)

More recent advances in economics have attempted to expand on the behavioral underpin-
nings of household choices but have done so within a utility maximizing agent-bargaining
game structure. Similar efforts have appeared in the marketing (e.g., Arora and Allenby,
1999) and transportation literatures (Zhang et al., 2004).

2.2.  Research on Group Decision-Making and Social Choice

Social choice theory has examined group decision-making in the context of political or
social decisions. Historically, the most prominent methods of preference aggregation by
societies are Condorcet’s majority rule, Borda’s scoring rule and the plurality scoring rule,
the latter the most common and intuitive voting method used today (see Saari, 2001). For
a behavioral approach, see Regenwetter et al. (forthcoming).

The three arguably most important historical stepping stones of social choice research
are Condorcet’s 18th century paradox of majority cycles, and two Nobel prize winning
results in the 20th century, namely Arrow’s (1951) impossibility theorem and Sen’s (1966)
possibility theorem. Condorcet’s majority rule is susceptible to cycles, where a majority
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prefers j to k, a potentially different majority prefers k to [ and a potentially yet different
majority prefers [ to j. Arrow’s (1951) impossibility theorem is commonly interpreted as
demonstrating that rational preference aggregation is impossible, because Arrow proved
that a simple set of rationality axioms for social choice are mutually incompatible. Sen’s
(1966) value restriction, which is a generalization of Black’s (1958) single-peakedness
condition, restricts the domain of permissible preferences in such a way as to rule out
the Condorcet paradox, and thus makes Condorcet’s majority rule a potentially viable
aggregation method. These conditions may be plausible constraints on the distribution of
preferences in households, but have not yet been empirically tested on household data. We
know of no work on households regarding the potential empirical redundancy among social
choice rules.

2.3.  Research on Group Decision-Making in Social Psychology

In contrast to studies in economics and social choice theory, research in social psychology
has focused on non-strategic decision tasks in which group members share objectives (for
reviews see Hinsz et al., 1997; Kerr and Tindale, 2004). There is ample empirical evidence
across a wide range of tasks (e.g., across preference as well as inference tasks) and across
different standards of comparison (e.g., with regard to a nominal group or to an outside
criterion) that groups often systematically differ from individuals in how they make deci-
sions. Such differences can pertain to all parts of the decision process—to the attention and
information search phase, to the information-processing phase, and to the decision phase.

According to research in social psychology, crucial to understanding information process-
ing in groups is the homogeneity of its members with regard to their objectives, knowledge,
task representation, individual preferences and choices. Typically, what is “shared” among
group members will more strongly affect a group’s decision than that which is not shared
(Kerr and Tindale, 2004). For example, information items that are known by all group mem-
bers at the outset of a group decision process usually have more impact on group decisions
than unique, unshared information items (Stasser, 1992; Gigone and Hastie, 1997); shared
information items not only have more impact on the group members individual decisions
but are typically also more likely to be mentioned during discussion (Winquist and Larson,
1998). This impact of sharing is not just restricted to the distribution of factual knowledge,
but also pertains to the sharing of concepts, preferences, and individual choices. As a con-
sequence of this common knowledge effect (Gigone and Hastie, 1997), decision tendencies
that are predominant among individuals are often enhanced or accentuated in groups (e.g.,
Reimer and Katsikopoulos, 2004; Reimer et al., 2005).

3. Fundamental Topic Areas in Group Decision Research
3.1. Group Size and Composition

Even though research shows that family members are typically more similar than members of
ad-hoc groups (Kirchler, 1999), members of a household may differ in terms of preferences,
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endowments, expertise, influence, and cognitive ability. Therefore, heterogeneity, group
size and composition will affect decision making even in households. The composition
of the group, including gender composition (Wood, 1987), can affect the degree to which
the group shares a common frame of reference for processing information. Larger groups
have greater capacity for attending to and storing information, which may be offset by
distractions, inefficiencies, and other process losses (Hinsz, 1990; Steiner, 1972).

Such process losses highlight the observation that larger groups generally are different
from smaller groups in dimensions other than size. Costs of coordinating group delibera-
tions, the nature of conflicts and incentives for cooperation, the types of problems likely
to be evaluated and other factors vary in complex ways with group size and composition
(Snidal, 1995). Sorkin et al. (2004) report results from both thought and empirical experi-
ments on how size and heterogeneity affect group detection and processing of information
signals. Interestingly, they find that group-level signal-detection accuracy generally in-
creases with group size, but the efficiency of individual signal-detection accuracy decreases
with group size. In simulations with a jury model they find that, controlling for distribution
of juror expertise and bias, larger juries reach correct conclusions more frequently than
smaller juries, particularly under a unanimous voting rule.

A major strand of analysis in economics, social psychology, and even biology employs
game-theoretic methods to evaluate outcomes of interdependent decision making (Franzen,
1994; Colman, 1995). Chamberlin (1974), for example, generalizes Olson’s (1965) analysis
to identify reaction-function conditions under which provision of an imperfect collective
good actually increases with group size. Haag and Lagunoff (2003) identify the effects of
group size and time-preference heterogeneity on an n-person generalization of the Prisoner’s
Dilemma game. This study confirms Olson’s conclusion that larger groups deter cooperative
outcomes when members are uniformly “impatient” about the future. As the prevalence
of “patient” attitudes toward the future increases, however, the likelihood of cooperative
equilibria increases.

3.2.  Task Structure

The aggregation rule that is used by a household typically depends on the task structure. First,
the task determines the set of strategies that can be applied. For example, an averaging rule
requires the format of a continuous variable (e.g., making investments), whereas a majority
rule, employed implicitly or explicitly, requires that a group be able to choose among
different alternatives (e.g., purchasing a car). Second, empirical studies suggest that groups
adapt the strategy they use to the task at hand: when faced with a preference task, groups often
apply a majority or plurality rule; in contrast, when faced with an inference task, groups often
apply a “truth-wins” principle if the members who are correct are able to demonstrate the
correctness of their inference (Laughlin and Ellis, 1986; Hinsz et al., 1997). The “framing”
of the decision problem as a preference or inference task can occur exogenously to the
household, or it may be recast endogenously. Household decisions like purchasing a car
are typically composed of both kinds of decision tasks and it would be interesting to study
how households integrate these different types of decisions. Furthermore, some groups
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may interpret a decision as an inference problem while other groups may interpret the same
decision as a preference problem.

Moreover, the correctness of an inference often cannot be “proven” by any group member,
in particular because inference decisions are often based on noisy or incomplete information.
In this situation group decisions may be better described by a signal detection approach. In
the terminology of signal detection theory, a decision maker makes an inference decision
by first making a (noisy) observation of the situation and then deciding on which input con-
dition led to the observation. An outcome payoff (or penalty) is tied to each combination
of input condition and decision. Many inferential decision tasks can be described using a
standard signal detection paradigm: detection (presence or absence of a signal in noise), dis-
crimination (one of two alternative signals), or identification (one-of-m-alternative signals).
Important model parameters include the decision maker’s ability to discriminate among the
possible inputs, memory uncertainty about the signal characteristics, and response biases
toward the decision outcomes (i.e., a function of the event probabilities and outcome utili-
ties). The detection approach simplifies the measurement of decision performance (accuracy
and bias) and in many situations allows specification of optimal behavior. Ideal models of
detection have been used to describe the behavior of groups of human decision makers
(Pete et al., 1993; Sorkin et al., 2001).

While analysis of group decisions informs our understanding of household decision mak-
ing, household decisions often involve factors unique to the household structure. Factual
information about the alternatives is not always available and households may use domi-
nance or expertise-based aggregation rules rather than consensus or voting rules to make
a decision. Understanding these differences between household and non-household groups
will be important in better understanding household choice. In addition, as expanded on
below, household members may have conflicting objectives, yet be altruistic towards other
household members.

3.3.  Shared Versus Conflicting Objectives

An important point for interpreting the literature and formulating models of household
decision-making is the extent to which group members have consistent or conflicting ob-
jectives. For instance, in group experiments we expect group members to share a consis-
tent/common objective since they are provided incentives for correct outcomes. The degree
to which members of the group share an overall objective in real world situations depends
on the tasks facing them. For instance, for a household evaluating vacation options, all
group members might agree that a warmer locale and cheaper lodging are better, yet by
differentially valuing warmth and costs they might prefer different alternatives individually.
The point here is that shared objectives in real household decision-making may not exist
in the same way they can be constructed in an experimental setting. Even though many
households are hopefully characterized as embodying a high degree of care and concern for
its members well-being, real choices from multiple alternatives with multiple attributes are
challenging precisely because there may not be a single shared objective. In moving from
experiments to modeling real household decisions we have to be careful to draw upon the
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experimental literature while recognizing that decision-making rules for households must
contend with additional challenges. We return to this idea in Section 4, where we sketch
some formal models.

In addition to facing complex objectives households also experience repeated games, and
thus individuals may be willing to compromise on certain decisions if they are allowed to be
more influential on other decisions, somewhat akin to logrolling in politics. This repeated
bargaining nature has led some researchers (Browning and Chiappori, 1998) to focus on
cooperative bargaining models.

3.4. Choice Sets

In many household decision problems involving multiple alternatives and multiple at-
tributes, groups may reach decisions in a phased approach: first, they construct/negotiate
a subset of alternatives that appropriately reflect individual constraints, requirements, con-
cerns and preferences—call this choice set formation; second, choice is exercised from
this (potentially) reduced and most acceptable set of alternatives according to some choice
rule—call this conditional choice.

Not only does the choice set formation stage allow for the representation of member-
level constraints (e.g., vacation durations) and requirements (e.g., the site must be no more
than 1 day’s travel from home), it also allows for the existence of altruism (e.g., parental
support for inclusion of children’s activities in the alternatives to be further considered) and
other forms of interdependent decisions. Choice set formation may also be an interesting
mechanism to capture the essence of group negotiations, to the extent that negotiations
lead to a subset of available alternatives that group members find acceptable, though not
necessarily individually optimal. Within some household decisions, however, it is possible
that higher level processes or some forms of bargaining have assigned responsibility of
choice set determination to a single individual. This may be a cost effective way for a
household to avoid the costs associated with choice set determination and aggregation at
the choice set level, and allow the household to focus on the choice itself.

3.5. Aggregation Mechanisms

Group decision strategies can be classified on the basis of several dimensions: (a) the
aggregation level, for example, whether they aggregate across individual choices (social
combination approach) or across cues/attributes (social communication approach); (b) the
task they solve; (c) their performance with regard to an outside criterion or a benchmark;
(d) the decision costs involved. We explore these aggregation mechanisms more formally
in Section 4 below.

In addition to suggesting important parameters of the group and the decision situation, sta-
tistical models of the aggregation mechanism can provide insight into the decision processes
used by human groups (Genest and Zidek, 1986; Clemen and Winkler, 1999). For exam-
ple, the degree to which group members’ observations (or noise) are correlated will have
a negative effect on the accuracy of group performance. When aggregating the continuous
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estimates of its members, some human groups appear to be reasonably efficient relative to
the optimal (Sorkin et al., 2001). However, less efficient aggregation may occur when a
group must weigh discrete estimates from members having different levels of expertise and
bias.

The nature of group member interaction may be an important factor in the effectiveness
of the group’s aggregation process (Gigone and Hastie, 1997). In some cases, near-optimal
performance may be achieved by use of a simple unweighted aggregation rule (K of N ma-
jority) combined with a deliberation process that involves the iterated exchange of member
opinion (Swaszek and Willett, 1995). Sorkin et al. (2004) argue that the efficiency of the
standard U.S. jury is due to the use of a unanimous majority rule; this rule forces longer
deliberation and results in near-optimal detection performance by simulated juries. These
findings inform our understanding of households as one form of group, while recogniz-
ing that altruism and repeated choice situations make the household a somewhat unique
exemplar.

4. Mathematical Modeling Approaches to Household Decision-Making
4.1.  Models of Group Choice

In this section we outline a formal model of group choice by describing collections of
individuals. We then discuss mechanisms for aggregation of preferences over individuals
and begin to focus on dyads and two-person households. Finally, we describe the additional
complexities associated with household decision making as a particular case of group
decisions.

4.1.1. Linear Combination Random Utilities The basic econometric analysis of indi-
vidual choice data begins with the familiar random utility model. Following tradition, we
define the utility U for alternative j for person i as random depending upon a deterministic
component V and an error term ¢, thus:

Uij = Vij + €ij. (1)

We can generally interpret V;; as the conditional mean of U;; (up to a constant term).
According to the basic random utility model for the choice of a single option among many,
individual i chooses alternative j iff U;; > Uy, Yk # j. We denote the probability of person
i choosing alternative j as P;;. The unitary model described above is a model in which a
single individual i chooses on behalf of a group operating under a single pooled budget
constraint.

In the context of group decision-making it is often useful to leave out the individual
decision maker’s index and only consider one random variable U; for the population-level
random utility of option j. Such a distribution free random utility model usually works with
the left hand side of (1) only, thus treating the variability of utility as substantive rather
than due to random error. This approach is useful for quantifying the distribution of utilities
across actors, with individuals being either probabilistic or deterministic. In such a model,
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P(U; = max;; Uy) may be interpreted as the probability that a randomly drawn decision
maker assigns j the highest utility. A special case, relevant to social choice theory, is a finite
population of decision makers who have deterministic utility functions, where the above
probability is simply the proportion of decision makers who assign j the highest utility.

Returning to the model that assigns each decision maker a random utility for each choice
option, in a two-person choice we need to specify what is aggregated to form one choice
based on two people’s preferences. The simplest model has the utilities aggregated in an
additive way, as proposed by Arora and Allenby (1999) (see also Zhang et al., 2004).
Writing U7 for the aggregate group utility of option j, Arora and Allenby’s basic idea is that
U? = aUj + (1 —a)U,; and alternative j is chosen by the group iff U7 > Uy, Vk # j.In
this model, a weighted average of the two individuals’ utilities is taken, « being the weight
(¢ may or may not be restricted to the interval [0,1]). The form of the model is the same
as in (1), which suggests that when utilities are combined in such a linear fashion, one
can treat dyad choices in the same manner as individual choices (with perhaps some loss
of efficiency). That is, the group decision looks as though a “representative agent” made
the choice. Expanding on Arora and Allenby’s model, a more general linear combination
model would state that U} = > fOU;, with Y. (i) = 1. Without further details, we
note here that this class of models, like most discrete choice models, suffers from parameter
identification issues.

The models above are obviously extreme simplifications of the actual group decision
process. More realistic models would specify random utilities as stochastic functions of
time, the context of the decision task, the composition of the decision-making group, and
the set of available choice options, among other factors. Furthermore, a realistic model may
require specifying the contribution to utility of each relevant attribute of choice options,
and allow for altruism (Browning and Chiappori, 1998). Some of these components of
household decision-making, in turn, are likely to form interdependent, stochastic processes
in their own right. Furthermore, decision tasks often require first choosing a consideration
subset of possible alternatives and sometimes require full or partial ranking of alternatives.

Aggregation rules often assume utility functions that are scalable, at least at the interval
scale level. Note that when the aggregation function is nonlinear in individual utilities,
then dyad choice cannot be depicted as a choice by a representative agent. Aggregation
methods that only require ordinal rankings from the individual decision makers are attractive
candidates for descriptive models of actual household decision-making because they (1)
place comparatively low demands on decision makers’ computational abilities, (2) avoid
the representative agent approach to modeling household decision-making, and (3) are a
straightforward generalization of the unitary model.

4.1.2. Aggregation Over Objects, Attributes and Decision Makers A comprehensive
theory of household decision-making should take into account the need to aggregate deci-
sion problems in multiple dimensions. For instance, in many household decisions, such as
choosing a new car, preferences over consideration sets must be aggregated over household
members, or as mentioned above, allocated through higher level decision to one member.
Determining the relative contribution household members will make at various stages of the
decision-making process, and even whose preferences are relevant, must also be aggregated
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over household members. Furthermore, any aggregation rules should be evaluated as dy-
namic, iterative and interactive processes, much like a repeated game.

We sketch the basic ingredients of a possible general mathematical model for household
decision-making and illustrate them with a household car purchase. Let # denote the time
point at which we consider the decision/deliberation process, O; the set of available choice
options at time #, A, the set of relevant attributes at time ¢, and D, the set of relevant decision
makers at time 7. Let O = | J O,, A = |JA,, and D = | D, denote the master sets of
choice options, attributes and decision makers. A household choice function at time ¢ is a

mapping
¢ :(0,A, D)y — 2°
(0:, Ai, D)) = (04, As, Dy),

@

which maps the available options, relevant attributes and decision makers into a subset
of objects. The set O, may be a continuum or a discrete set. Over time this may be a
consideration set, leading to an actual purchase at some final time point, such as the first
time point # for which the value of c;- is a single element set. We think of the collection of
relevant attributes A, as consisting typically of some cardinal attributes (e.g., price), some
ordinal attributes (e.g., safety) and some categorical attributes (e.g., color). Furthermore,
some of these attributes may be preference attributes (e.g., color), while others are inference
attributes, with the latter being subdivided into intellective (e.g., financing cost) and signal
detection attributes (e.g., safety). Similarly, the set of decision makers D, may evolve
over time and be subdivided into different categories; e.g., children might be involved in
developing consideration sets, while the final car purchase decision might be made by the
adults.

To sketch a general random utility model we first introduce individual random utilities of
the relevant decision makers d € D,, denoted as U, 5 ,(O;, A;, D;), which depend on the
available options, attributes and decision makers. The aggregate household random utility
U ;,; for choice set S; C O, at time ¢ is a function of the individual random utilities, i.e.,
Ui, = F(Uy,5,(0;, A;, Dy)). For instance, generalizing Arora and Allenby (1999), F' may
be a linear function U;l =, f( Uy 5,0, A, D;). The household choice function at
time f may then be defined as a random variable satisfying

(01, A, D) =S5 & U, = max Us,. (3)

In our car example, a purchase might occur at the first time point for which a single car has
maximum household utility. Clearly, a model of this complexity introduces insurmountable
identification issues, and only special cases can realistically be investigated.

4.2.  Why Different Aggregation Mechanisms?

Different groups may employ different aggregation mechanisms. A household choice of
aggregation mechanism may be affected by decision context, group composition, and by
the distribution of knowledge about particular decision tasks. Typically, a group as a whole
has more knowledge than does each of its individual group members (i.e., some information
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is unshared), but group members only rarely exchange all their knowledge (Stasser, 1992);
thus, different distributions of information can yield different decisions. However, as in
individual decision-making, the outcome also depends on how the available information is
integrated into a joint decision (Reimer and Hoffrage, 2004).

5. Research Questions

Many questions arise in attempting to understand household decisions. For example, the
strategies implied by modeling efforts will result in different levels of success in predicting
behavior—can this information be used to assess the “true” strategies employed by house-
holds? Households face a large number of decisions that may require significant information
processing. Do households employ frugal decision strategies (Reimer and Katsikopoulos,
2004)? Frugal decision strategies are likely to be used under time pressure or when infor-
mation search is costly and appear to work well in classic group decisions (Reimer and
Hoffrage, 2004).

Households may differ from groups that have been typically used in group research, which
suggests the need for specially focused research efforts on household decision making.
Group decision-making has been most often studied in the laboratory using ad-hoc groups
that do not have a common history and future (see Hinsz et al., 1997). In contrast, members
of a household may have (correct or incorrect) knowledge about their partner’s preferences
and expertise, and they are typically faced with recurrent decision-making tasks, which may
be solved by routines and meta-strategies.

A key difficulty in testing hypotheses about household decision processes is that revealed
preference data will be the result of heterogeneous bargained or collective decision pro-
cesses over households. Thus, identifying preferences and decision strategies from market
data will be difficult unless restrictive simplifying assumptions are made (e.g. Vermuelen,
2002). Stated preference data may aid in uncovering strategies but will have to be collected
in very controlled and potentially unrealistic settings. Repeated revealed preference data
augmented with stated preference data offer possibilities for untangling decision strategies
and individuals preferences.

It is surprising that relatively little research has been focused on modeling household or
group decision making, especially given the importance of household choices. We expect
that in the future the availability of household level data and advanced statistical models will
help in assessing some of the questions we raise. However, while some of the challenges are
associated with data and modeling capability, the most vexing challenges are to understand
group decision strategies and the factors influencing these choices of strategies, in particular,
decision contexts.
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