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A RATIONAL RANDOM BEHAVIOR MODEL OF CHOICE

Abstract

In this paper, a Multinomial-Dirichlet-Geometric model of

consumer brand choice is developed. This individual-level

stochastic choice model is derived as an extension of Theil's

theory of rational random behavior. 	 These behavioral assump-

tions permit modeling of changes in likelihood of purchase as

consumers are confronted with environmental factors whose

occurrence and exact nature could not be anticipated at the

planning stage of a shopping trip. Moreover, the model allows

for uncertainties about future events which might impact actual

choice to be built into the choice process alongside a tradi-

tional choice model which reflects preferences and/or utilities

(and potential uncertainties surrounding them). Empirical

results using consumer diary purchase panel data indicate a

strong superiority of the model developed compared with previous

models which assume stationary preference vectors.

Key Words: MULTINOMIAL; DIRICHLET; GEOMETRIC; RATIONAL RANDOM

BEHAVIOR; STOCHASTIC BRAND CHOICE; CONSUMER PURCHASE

DATA
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1. INTRODUCTION

An important problem in applied economics is modeling the choice process

of decision makers. A significant portion of this literature views choice as a

stationary stochastic process where an economic agent is assumed to have a

vector of probabilities of choosing each option.

Many of these models have been developed in the marketing science

literature where the economic agents are consumers and the options are brands.

However, these models generally do not model choice behavior as a process since

they merely model the evaluation at the point of the actual choice decision and

provide a statistical description of that evaluation. With the exception of

Fornell et al. (1985), the models do not capture the process which develops

over time and which is an inherent characteristic of brand choice. For

example, many shoppers develop a list of items to be purchased before they go

to the supermarket. During the shopping trip they might, however, deviate from

that list and purchase brands (and items) not mentioned on the list. Hence,

their initial choice expressed on the shopping list does not necessarily match

the items with which they leave the store.

This sequence of events and the apparent changes in revealed preferences

over time (i.e., non-stationarity) has received little attention in the

stochastic choice modeling literature thus far. However, Theil (1974, 1975a,b)

has developed a theory of rational random behavior which is explicit about the

behavioral underpinnings of the choice process and, under certain assumptions

about the nature of the decision maker's utility function, results in a closed-

form solution for the optimal decision distribution.

The purpose of this paper is to extend Theil's model to a stochastic

consumer brand choice model. While the model produced resembles those already

existing in the literature (see, for example, Massy, Montgomery, and Morrison

1970, Bass 1974, Bass, Jeuland, and Wright 1976, Zufryden 1977, Sabavala and

Morrison 1981), there are several important differences. First, the inherent

stochasticity of the choice process is shown to be a direct result of the

underlying assumed behavioral process rather than asserted a priori. Second,

the model is developed from an economic theory of rational random behavior. As

a consequence, the parameters have an economic interpretation. Finally, the
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model is a generalization of several well-known models in that it is specified

at the household level (complete heterogeneity) and the choice vector can

change over time although the underlying distribution is assumed to be

stationary. Using consumer diary panel data, we estimate model parameters at

the family level, with the estimated family parameters linked to household

descriptor variables.

2. MULTINOMIAL-DIRICHLET-GEOMETRIC (MDG) CHOICE MODEL

Derivation of Individual-Level Choice Model

The assumptions underlying the individual-level choice model are:

(a) that choices on different purchase occasions are made independently from

one another (i.e. the Multinomial assumption), (b) that the probability vector

describing the choice of an individual on a single purchase occasion is a

random draw from an optimal decision disribution (i.e., the Dirichlet 

assumption, as derived hereafter), and (c) that choices made on different

purchase occasions can be governed by different choice vectors drawn from the

same	 optimal decision distribution.	 This change in choice vectors is

incorporated through a discrete time renewal process (i.e. the Geometric 

assumption).	 Hence, the statistical description of the choice outcome is very

similar to the one obtained from stochastic brand choice models. The basic

difference between those models and the one developed here is that in the

traditional stochastic brand choice models, the distribution of the choice

vector describes consumer heterogeneity (Jones, 1973; Bass, Jeuland, and

Wright, 1976; Jeuland, Bass, and Wright, 1980). 	 In other words, revealed

preferences are fixed at the individual consumer level. 	 The individual

specific model developed here assumes that they are stochastic and

characterized by an optimal decision distribution derived within the framework

of the economic theory of rational random behavior (Theil 1974, 1975a,b).

Moreover, while assumption (c) is added for completeness, assumptions (a) and

(b) follow directly from economic theory as opposed to being directly assumed

ex ante.
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The Multinomial assumption is the multivariate extension of the

traditional Bernoulli (i.e., two-state zero-order; Massy, Montgomery and

Morrison 1970, p. 51) process underlying the zero-order brand choice models

(Bass, Jeuland, and Wright, 1976; Bass et al., 1984). In the individual choice

framework developed here, the probability vector describing choice is drawn

from a density g(e). Density g(e) is a Dirichlet density (Johnson and Kotz

1972, p.231) derived as the optimal decision distribution within Theil's

economic theory of rational random behavior.

The theory of rational random behavior views choice as a two-stage

process: a planning stage and an implementation stage. At the planning stage,

an individual considers and evaluates major factors and uncertain future events

which could affect choice at the implementation stage. In a brand choice

framework, the major factors include product characteristics and benefits,

buying habits, past preferences, etc. These factors are evaluated in the

traditional way common to many choice models and provide the theoretically

optimal decision (identified by a choice rule and a preference or utility

function; see Corstjens and Gautschi 1983). Future events such as in-store

promotions, sales, point-of-purchase variety-seeking, etc., are incorporated as

random events. Incorporating them into a choice decision alongside the

theoretical optimal decision makes the decision maker behave statistically.

Accordingly, at the planning stage, the choice decision is not a preference

vector but a density or decision distribution. Moreover, at the planning

stage, a consumer's preferences are fundamentally stochastic. The density

around the theoretically optimal decision (identified by a choice rule and a

preference or utility function) characterizes the consumer's attitude towards

uncertain future events which could affect a choice decision when it is finally

executed at the implementation stage.

The decision distribution g(8) is derived from maximizing the criterion

function	 =44E(L),E11. E(L) denotes the expected loss with respect to the

preference function f(0) associated with a consumer's vector of revealed

preferences towards n brands at the planning stage, 0 = (0,, 02, ...,
n
).

Denoting the theoretically optimal vector by u, the expected loss using a

quadratic Taylor expansion can be approximated by

E(L)	 -42	 f
1 f 1 ..	 ji[(8 - u)'A(e - ii))g(e)d0,d0 2 ... don. (1)

0 0	 ' 0
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where A is the symmetric negative definite Hessian matrix of preference

function f(0) (a Klein-Rubin utility function or f(8)
n
 E u i lne i ; Barten 1977,

i=1

Stone 1954, Theil 1975a) evaluated at U.

The second component, H, of the criterion function, *, is the multivariate

entropy measure

H =
1
o f

1	

o
11g(0)1n g(0)dO,d0 2 ... don .	 (2)

This entropy measure has been used extensively in rational random theory as a

measure of dispersion. In sum, the decision maker is assumed to simultaneously

minimize the expected loss and maximize the dispersion of the preference vector

around the optimal decision. The first assumption is obvious; the latter is

derived from the "flexibility" obtained to permit consumers to adjust to the

stockout, sale, and variety-seeking factors.

The criterion function Ay to be maximized is monotonic in both E(L) and H.

Hence, its maximization is equivalent to maximizing H defined in (2) subject to

two constraints. The first one is a normalization constraint. The second

constraint states that the expected loss should take on an appropriately

specified value L	 which implies a lower bound on the loss a consumer will
0'

sustain.	 Ignoring the second constraint, the maximization problem is very

similar to the formulation of Herniter's entropy model (1974). However, by

considering the additional constraint, the inflexibility of Herniter's model in

a multiple brand framework noted by Bass (1974) is circumvented.

Based on the calculus-of-variations approach, it can be shown (cf. Theil,

1974) that the optimal decision distribution equals     

n-1	 X2/1'

g(e)	 C	 n O.

i=1 

n-1 -- X
2

u
n  

1 - E O.

i.1 

(3)     
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(x_i) n	 _x v.
where C is a normalizing constant equal to C 	 e	 n u. 2 1,p.are the

i=1

theoretically optimal decisions, and X, and X 2 are the multipliers associated

with, respectively, the first and the second constraint.

The parameter X2 has an interesting interpretation. Since it is the

Lagrangian multiplier on the second constraint of the entropy objective

function, X2 is a measure of a consumer's responsiveness in terms of desired

variance in A from changes in admissible loss. Thus, X2 measures the extent to

which the consumer's flexibility is enhanced as adherence to optimal purchase

probabilities is relaxed.

Since
n
 E0.--1, expression (3) is the density of a standard Dirichlet

i=1

distribution (Mosimann, 1962; Connor and Mosimann, 1964; Rogers	 and Young,

1973) with parameters p i a, + 1 for i = 1, 2, ..., n. Note, furthermore, that

the mean vector of the optimal decision distribution	 g(e) is not the

theoretically optimal decision vector 1.1.Thell.'s are, however, the modal

values of the marginal Beta densities underlying the standard Dirichlet density

shown in (3).

The question that arises is whether an individual consumer draws a

probability vector from the density and holds on to it for a period of time, or

whether a new vector is drawn each time a purchase is made. Since it is more

general to assume the latter, it is hypothesized that at each point in time

there is a probability y that a new vector is drawn from g(0). Hence, assuming

that the time between changes is geometrically distributed with parameter y, or

p (t/ y ) =	 - y )
	

(4)

where t is measured in discrete time periods, the draws are described by a

discrete time renewal process similar to the one underlying Howard's Dynamic

Inference Model (1965).



k!
= 1,2,...,n/0, k) =1

n
k.!

n-1	 k.1
n O.1

n-1
1 - E 0i

 1

n-1
k - E k.

1=1 1
(5)

i=1 1

7.

Derivation of Likelihood Functions

Assuming a Multinominal process and the optimal decision distribution (3),

the probability of observing a sequence of k purchases of which 
1	

choices

of brand i (i	 1, 2, ..., n) is provided by the Multinomial density

The joint density of ki (i	 1, 2, ..., n) and 0 can then be expressed as the

product of (3) and (5),or

h(k.;i	 1, 2, ..., n, 0/k)1

n-1
Xp	 +k-Ek

2 n	 1=1 i

k!	 n-1	 X2p i +k i	n-1

- C n 0.
n	 1

n k _1=1

1 - E 0.1

1=1

(6)

i.1

Compounding the Dirichlet density (3) with the Multinomial process provides the

marginal density of k i (i	 1, 2,	 n), and after integrating 0 i (i	 1, 2,

n) out, it can be shown that



r ( x2	 k + n) n-1	 )ji.+k.
L 1

n Al
n

1 
+ 1)

i=1

1=1

8.

f(k.; i	 1, 2, ..., n/k) = C  ki

n

n r(u.X, + k. + 1)
1 L	 1

i=1

(7) 

n k.!	 r(X2 + k + n)
i=1 1

which is a Multinomial-Dirichlet density with r denoting a Gamma function.

Given the joint density shown in (6) and the marginal density derived

above in (7), the marginal density of 8 given k i (i = 1, 2,	 n) can be

obtained, or 

h(k i ; i	 1, 2, ..., n, 0/k)
q(0/k.;i = 1, 2,	 n, k) -

and, hence,

f(k i ; i = 1, 2 ..., n/k)

q(e/k.; i = 1, 2, ..., n, k)
1

n-1

	

1-	
X-1.1 

n	 1
+k- £ k.

	

n	
.1=

	

(1 - E	 Ai)	
1

i=1

which is a Dirichlet density with parameters (X 2u i + k i + 1) for i = 1, 2, ...,

n. The probability that brand i will be selected given k i purchases of brand i

were made in k purchases equals

i	 k i	 1
= 1, 2, ..., n, k) -

X2 P

X2 +k + n

which equals the mean of the marginal Beta density for A i .	 Accordingly, the

likelihood of observing a specific sequence of k purchases equals



9.

k	
L(k) =	 n	 n

t=1 i=1

+ k	 + 17z 1	 it
61,t

(8)
X2 + k t+ n

with 1,tbought at	
1,t	 it

denotes

the number	 of times i was purchased by time t and k t denotes the total number

of purchases made by time t. Underlying this likelihood function is the

assumption that all choices were made with a constant probability vector drawn

from the density g(8) shown in (3).

If we now assume that the individual consumer can draw a new vector before

each purchase occasion, this process can be incorporated as a discrete time

renewal process. Assume for example, that the points at which a new vector is

drawn are known and are represented by a change vector v. Before the first

change, k0 purchases are made with a fixed probability vector. Hence, the

likelihood of those purchases can be expressed as a function similar to the

likelihood	 3 sequences for

j = 0, 1,	 c. Given the Multinominal character of the choice process, the

likelihood of the entire choice sequence can be expressed as

c
L (k) = n

j=0

b.
ru3

t=1

n

i=1

X2u i + kijt + 1
S. , t

(9)
X	 + b.+ n
2	 j

where b.	 -lifbrandiwasboughtattimet,and6.=0 otherwise. k..1,t	 t	 13t

denotes the number of times brand i was selected by time t in sequence b.

(i.e., the sequence of choices after the j th renewal).

Since the time between new draws from g(e) is geometrically distributed

with parameter y according to (4), then the likelihood function unconditional

on the change vector becomes
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g	 c	 b.	 n
L(k)	 =	 E	 a rEJ

c=0 j=0 t=1

which is the Multinomial-Dirichlet-Geometric

Two	 special	 cases	 of

+ k.	 +	 1
ijt

s
i,t

Y
c
(1 - y)

g-c

(MDG) model.

function (10)

(10)

can be

X24-13.4.1.1

the	 general	 likelihood

developed.	 First, it can be shown that if changes in the probability vector

never occur, (i.e.,	 y =	 0),

i n 1 r(X2u i + k i + 1)

then the likelihood

r(X2 + n)

function becomes

(1 1)L(k)	 =
F(X2 + g + n) r(x_.	 1)11

. 
R
	 1

1.1

since in this instance c = 0.	 When y	 = (c=) 0, each	 sequential purchase we

observe updates our knowledge about the probability vector. Moreover, each

choice probability is estimated (irrespective of the criterion) by x i /g, or the

relative frequencies of choice. Note, furthermore, that the likelihood

function expressed in (11) is a Multinomial-Dirichlet at the individual

consumer's level. Analytically, it is similar to the traditional Multinomial-

Dirichlet at the market level where the Dirichlet density captures the

heterogeneity in the probability vector across the individual consumers (Bass,

Jeuland, and Wright, 1976; Chatfield and 	 Goodhardt, 1973, 1976). Note,

however, that (11) results in a Multinomial-Dirichlet model at the market level

under homogeneity conditions. Hence, despite the analytic identity, both

models are quite different in behavioral premises. The danger of inferring

individual choice behavior from well-fitting aggregate models (at market level)

has been criticized before (see Bettman and Jones, 1972). A similar observation

has been made with respect to the NBD model in the literature on accident-

proneness (see Arbous and Kerrick, 1951).

A second special case of (10) assumes y 1, or a new vector is drawn at

each purchase occasion. This implies c = g and the likelihood function can be

expressed as
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g n X2P i 4- 1 .
b 1,t

L(k) m n (12)

t=1 i=1 X2	+ n

where 8.	 = 1 if brand i was selected at t, and S.	 = 0 otherwise. Hence,
l i t	 1,t

the likelihood function can be expressed as the product of the means of the

corresponding univariate Beta densities underlying the Dirichlet density

expressed in (3).

Estimation and Testing

Three sets of empirical results were derived. First, the parameters of

the MDG model with the geometric parameter y equal to 0 were estimated using

the likelihood function expressed in (11). Second, the parameters of the MDG

model with the geometric parameter y equal to 1 were estimated using the

likelihood function expressed in (12). Finally, the parameters of the model

with unknown y are estimated by defining the likelihood function on sequences

of three consecutive purchases. In focusing on nonoverlapping triplets, an

adequate number of degrees of freedom were retained for estimation and testing.

Furthermore, underlying each triplet are eight change vector (v) combinations.

Because draws from the optimal decision distribution are unobservable, all

eight have to be considered and their corresponding choice probabilities have

to be derived. Going beyond triplets would make analytic derivation of these

probabilities cumbersome (note that for a sequence of k choice outcomes, there

are 2
k 

change vector combinations each with a unique choice probability).

Two sets of tests were performed on the estimated models. The objective

was (a) to evaluate the fit of the various model specifications postulated

above, and (b) to test more general specifications against nested alternatives

as a criterion of parsimony. The fit of the models was evaluated with a chi-

square goodness-of-fit test (Massy, Montgomery, and Morrison, 1970, p. 33).

An interesting by-product of estimating the three models is derived from

the obvious nesting of both the MDG (y 	 0) and MDG (y = 1) models within the

more general MDG (y) model.	 In a likelihood ratio testing framework, the
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parsimonious or nested model serves as null hypothesis (Mood, and Graybill,

1978, p. 297). By performing model comparisons, not only are we able to

determine the relative proportions of customers obeying the different

assumptions about y, but since the MDG (y 0) model has been extensively

studied, we can infer its overall appropriateness from its frequency of being

the "best" model for a sample of consumers.

With respect to discrimination, a comment must be made about the MDG

model. Given the discrete time renewal scheme built into the model, the

nonstationarity in the probability vectors (i.e., new draws over time) and the

marginal Beta variance can be confounded. If an individual renews his

probability frequently, the information provided in a choice sequence is with

respect to the mean of the marginal Beta distribution. If the individual never

renews his probability vector, his choice sequence leads us to update our

knowledge about that particular probability vector. However, if that vector is

close to the mean value of the marginal Beta density, a difficulty will arise

in discriminating between both models. This will particularly be the case when

the density g(0) is very concentrated around the mean value. Hence, care has

to be exercised in interpreting the relative fit of the models, especially when

sample sizes are not substantially large. For a discussion on the issue of

discrimination, see Sabavala and Morrison (1981, p. 641).

3. EMPIRICAL APPLICATION

Data

The data utilized in this study are from a split-cable television panel

covering 200 weeks (see McGuire, 1977). The first 52 weeks were pre-test data,

the test covered two years, and the final 44 weeks provided post-test data.

The post-test data were not used in this study. The diary panel members were

almost evenly split between test (399 families) and control (395 families).

The product studied is a low-cost, frequently-consumed grocery product

which is available in different flavors. The flavor category examined

constituted 61% of all product volume and has the most heavily advertised and

widely recognized brands. Three brands dominated the flavor category. The

advertising test represented an increase in advertising weight of about 50%.
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At the individual family level, the number of non-overlapping triplets was

small. At that level, the developed models were estimated in a binary

framework. Accordingly, the Multinomial assumption was replaced by a Binomial

assumption, and the Dirichlet assumption was replaced by a Beta assumption.

Note that in a BBG framework, the special cases of y 0 and y = 1 result in

simple models. Specifically, for y = 0 the model reduces to a simple Beta-

Binomial model, and for y 1, the model essentially reduces to a Binomial

model (i.e., when a consumer renews on each trial, his/her behavior becomes

indistinguishable from a consumer who has a constant purchase probability equal

to the mean of the Beta density).

The observed purchase sequence of each family was coded as choices of the

test brand (denoted 1) versus all other brands (denoted 0). Some households

were eliminated due to lack of sufficient data; as a result, the sample sizes

were 258 controls and 161 experimentals. The difference in sample sizes is due

to the number of weeks available to compute each group's purchase triplets.

The control group families could be measured over 156 weeks (pre-test + test)

while the experimentals had to be examined in the pre-test and test eras

separately since the latter era could produce changes in behavior. Since an

experimental household had to satisfy the information requirements for both

periods, there was clearly greater opportunity to lose more experimental than

control households.

Results: Model Testing

The goodness-of-fit results for the BBG models are summarized in Table 1.

The entries in the table suggest that the fits for the three models were

reasonably good. Note, however, that at each level of significance reported,

the most general BBG (y) model fitted the purchase histories for a larger

number of families than any of its nested counterparts. At the family level,

the BBG (y = 0) and the BBG (y = 1) were tested against the more general BBG

(y).	 The results (not shown) indicated that the BBG (y) fit better than the

BBG (y	 0) for 70% of the control families at the 0.1 level with similar

results for the experimental families.

Based on the likelihood ratio test results, Table 2 contains the number of

families for which each model described the observed purchase sequence best.

If the general model was significantly better than both nested models, it was
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selected as the best descriptive model. If the general model was not

significantly better than one of the nested models or both of them, selection

among the better model alternatives was done on the basis of the maximum value

of the likelihood. In other words, if the general model was not significantly

better than either of the nested models, choice among the nested alternatives

was based on the greatest likelihood. Hence, parsimony did not enter directly

into the classification process whose results are shown in Table 2. The

results indicate that the majority of the families can be modeled by a BBG (y

1).

For the experimental families, Table 2 illustrates whether different

models describe the choice sequence better before the test versus during the

test. For 68% of the families the same model describes both sequences best.

It is interesting to note, however, that for the majority of the families whose

choice outcomes in the pre-test period can be modeled with a BBG (y 	 0), their

choices during the test period are better described by a BBG (y 1). Hence,

in contrast to the pre-test period, their probability vector changes from one

choice occasion to the next. For the test period, the purchase sequence of

less than 5% of the families can adequately be described by a BBG (y = 0); for

the pre-test period, the percentage of families whose choice sequence can be

modeled with a stationary probability vector is closer to 20. 	 Therefore, one

impact of the increase in advertising exposures was to cause consumer behavior

to become more unstable.	 This result must be interpreted with caution,

however, since the shifts in behavior are not compared to the control group.

Results: Consumer Behavior

The parameter estimates of the family level analyses are summarized in

Table 3. Only results from the control group are shown as there would

otherwise be a large number of results and, in addition, our focus in this

paper is not on evaluating the advertising experiment.

The reported kurtosis and skewness values in Table 3 indicate that the

frequency distribution of the various estimates across the families in each

instance is quite different from a normal bell-shaped curve. In particular,

the utilities are not normally distributed across even the BBG (y=1) group

which is the largest. This has implications for models which make such normal

distribution assumptions about utilities (e.g. the probit choice model). 	 As
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can be seen, both families which have time-invariant probability vectors (y= 0)

and those which always change (y = 1) are much greater disposed towards the

brand of interest than the intermediate families as the mean utilities are much

greater. The BBG (y) families' variances in 0 are also more responsive to
changes in their loss function than the y = 1 group as the differences in

show.

In panel A of Table 4, the control family groups classified according to

best fitting model are defined in terms of demographic and behavioral

variables. Of particular note is that households with unchanging preferences

(y = 0) are by far the lowest quantity purchasers of the category. This group

appears to be empty-nesters as they have small families and do not spend as

much on groceries as the other groups. The two groups with changing

preferences look fairly similar except that the y=1 group is much more loyal to

brand 1 than the unknown y group.

The regression results displayed in panel B of Table 4 also provide

interesting results. Brand 1 seems to appeal to heavy buyers of the category.

Higher income households seem to be more responsive in terms of variance around

0 to changes in their loss functions than lower income families. Finally, the

probability of a new probability vector being drawn is positively related to

age, education, and purchase quantity while negatively related to income and

loyalty. Previous literature and intuition support those results except that

one would not expect older households to have greater y's than younger.

4. CONCLUSION

In this paper, a probabilistic model of an individual's choice process was

developed. The model considers explicitly the planning stage and the

implementation stage of a choice decision. At the planning stage, the choice

rule incorporates uncertain future events which could ultimately affect choice.

Accordingly, choice behavior is fundamentally stochastic and the consumer

decides on a density which characterizes revealed preferences at that stage.

The probabilistic description of the actual choice at the implementation stage

is modeled as a random draw out of the decision distribution specified at the

planning stage.
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The resulting choice model, a Multinomial-Dirichlet-Geometric model,

resembles previously developed stochastic brand choice models. However, the

approach taken to develop the model is fundamentally different in three ways.

First, the underlying randomness of the choice process was a result of the

model specification, not an a priori assumption. Second, the underpinnings of

the model followed a well-established economic theory of rational random

behavior. Finally, because of the underlying theory, the estimated parameters

have economic interpretations. Thus, other similar models could be viewed as

reduced-form models which can have good descriptive power but leave the

parameters difficult to interpret.

Empirical	 results obtained at the family level indicate that the

Multinomial-Dirichlet-Geometric model developed describes purchase histories

rather well. For a frequently-purchased low-priced consumer product, the

results indicate that the general MDG model fits choice behavior significantly

better than a choice model which assumes stationary preferences (or purchase

probabilities).

A caveat is that since estimation is performed at the consumer level, the

discriminating power of the nested tests is low due to small sample sizes.

Therefore, while the model development is a contribution to the literature, the

implications based on the family level results are subject to small sample

restrictions.
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Table 1

CHI-SQUARE GOODNESS-OF-FIT RESULTS

Model Specification

Significance	 BBG (y = 1)	 BBG (y = 0)	 BBG (y)

Level

Control Families
	

0.1	 234*	 238	 241

(n = 258)
	

0.01	 205	 214	 218

Experimental

Pre-Test

0.1	 157	 156	 160

0.01	 142	 143	 145

Families (n = 161) 

Test

	

0.1	 143	 152	 153

	

0.01	 132	 131	 136

*Table entries are the number of families for whom the model in the column

fit at the row level of significance.
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Table 2

BEST DESCRIPTIVE MODEL BASED ON

LIKELIHOOD RATIO RESULTS

BBG (y = 1)	 BBG (y = 0)	 BBG (y)

Control Families	 174	 25	 59

(n = 258)

Experimental Families 	 Test

(n = 161)	 BBG (y = 1)	 BBG(y=0)	 BBG (y)

Pre-Test

BBG (y=1)	 98	 2	 14	 114

BBG (y=0)	 19	 5	 1	 25

BBG (y)	 16	 0	 6	 22

133	 7	 21



No.
of
Fami-
lies

(Pi)

Mean Vari- Kurt- Skew-
ance osis	 ness

(A2)	 (Y)

Mean	 Vari-	 Kurt- Skew-	 Mean Vari- Kurt- Skew-
ance	 osis	 ness	 ance osis	 ness

Table 3

FAMILY LEVEL ESTIMATION RESULTS: CONTROL FAMILIES

Utility Parameter
	 Variance Responsiveness	 Geometric Parameter

Parameter

Control Families

BBG	 (y=1)

BBG	 (y=0)

BBG	 (y)

174

25

59

0.389

0.392

0.205

0.102

0.080

0.078

-1.277

-0.975

1.636

0.406

0.538

1.693

24.506

42.885

469.05

3940.370

-0.935

-0.792

0.598

--

1.079 0.570

--

0.202 -1.842 -0.372



Table 4

EMPIRICAL RESULTS: CONTROL FAMILIES

PANEL A

Demographics ■i	 =1 y=0 y

PANEL B

Regressions

Length at address 4.32 4.04 4.66
(1-7	 scale)

Dependent Variable

Family size 3.16 2.64 3.10

Number of	 children <	 17 .79 .64 .82 P 
1

A.
2
	)'

Wife's	 age 5.20 5.20 5.21 (n=258) (n=233)	 (n=59)
(1-8	 scale)

Hours of TV watched*
by wife/week

8.71 10.68 8.80 Significant

Independent

Purchase

quantity

Income	 Wife's Age	 (+)

(+)	 Wife's	 Education	 (+)
Working wife	 (1 = yes) .40 .32 .43

Variables (+) Income	 (-)

Wife's	 education 3.28 3.56 3.39
(1-7	 scale) (p	 <	 .10) Purchase quantity	 (+)

Grocery expenditures* 3.79 3.44 4.03
(1-10	 scale) Loyalty	 (-)

Income 4.41 4.24 4.46
(1-6	 scale)

Quantity of product*
purchased/week	 (oz.)

46.80 7.64 68.26 R2
(based	 on	 all
demographics)

.78 .01	 .60

Loyalty*	 (% brand	 1
purchases)

.43 .36 .30

significant	 at	 p	 <	 .10



21.

REFERENCES

Arbous, A. G., and J. E. Kerrick (1951), "Accident Statistics and the
Concept of Accident-Proneness," Biometrika, Vol. 38, pp. 340-432.

Barten, A. P. (1977), "The Systems of Consumer Demand Functions Approach:
A Review," Econometrica, Vol. 45, pp. 23-51.

Bass, F. M. (1974), "The Theory of Stochastic Preference and Brand
Switching," Journal of Marketing Research, Vol. 11, pp. 1-20.

Bass, F. M., A. P. Jeuland, and G. P. Wright (1976), "Equilibrium
Stochastic Choice and Market Penetration Theories: Derivations and
Comparisons," Management Science, Vol. 22, pp. 1051-1063.

Bass, P.M., M.M. Givon, M. U. Kaiwani, D. Reibstein, and G. P. Wright
(1984), "An Investigation into the Order of a Brand Choice Process,"
Marketing Science, Vol. 3, pp. 267-287.

Bettman, J. R., and J. M. Jones (1972), "Formal Models of Consumer
Behavior: A Conceptual Overview," Journal of Business, Vol. 45, pp.
544-562.

Chatfield, C., and G. J. Goodhardt (1973), "A Consumer Purchasing Model
with Erlang Inter-Purchase Times," Journal of the American
Statistical Association, Vol. 68, pp. 828-835.

Chatfield, C., and G. J. Goodhardt (1976), "Decision Models and Descriptive
Models in Marketing," Marketing Science Institute, Cambridge, Mass.

Connor, R. J., and J. E. Mosimann (1964), "Concepts of Independence for
Proportions with a Generalization of the Dirichlet Distribution,"
Journal of the American Statistical Association, Vol. 59, pp. 194-206.

Corstjens, M. L., and D. A. Gautschi (1983), "Formal Choice Models in
Marketing," Marketing Science, Vol. 2, pp. 19-56.

Ehrenberg, A. S. C. (1972), Repeat Buying:	 Theory and Applications.
Amsterdam, The Netherlands: North-Holland.

Fornell, Claes, William T. Robinson, and Birger Wernerfelt (1985),
"Consumption Experience and Sales Promotion Expenditure," Management 
Science, Vol. 31, pp. 1084-1105.

Herniter, J. (1974), "An Entropy Model of Brand Purchase Behavior," Journal
of Marketing Research, Vol. 10, pp. 361-375.

Howard, R. A. (1965), "Dynamic Inference," Operations Research, Vol. 13,
pp. 712-733.

Jeuland, A. P., F. M. Bass, and G. P. Wright (1980), "A Multibrand
Stochastic Model Compounding Heterogeneous Erlang Timing and
Multinomial Choice Processes," Operations Research, Vol. 28, pp. 255-
277.



22.

Johnson, N. L. and S. Kotz (1972), Distributions in Statistics: Continuous 
Multivariate Distributions. New York, NY: J. Wiley and Sons, Inc.

Jones, J.M. (1973), "A Composite Heterogeneous Model for Brand Choice
Behavior," Management Science, Vol. 19, pp. 499-509.

Massy, W. F., D. G. Montgomery, and D. G. Morrison (1970), Stochastic 
Models of Buying Behavior. Cambridge, Mass.: MIT Press.

McGuire, T. W. (1977), "Measuring and Testing Relative Advertising
Effectiveness with Split-Cable TV Panel Data," Journal of the American 
Statistical Association, Vol. 72, pp. 736-745.

Mood, A. M. and F. A. Graybill (1978), Introduction to the Theory of
Statistics, 2nd Ed. New York, NY: McGraw-Hill.

Mosimann, J. E. (1962), "On the Compound Multinomial Distribution, the
Multivariate-Distribution,	 and	 Correlations Among Proportions,"
Biometrika, Vol. 49, pp. 65-82.

Pessemier, E. A. (1978), "Stochastic Properties of Changing Preferences,"
The American Economic Review, Vol. 68, pp. 380-385.

Rogers, G. S., and D. L. Young (1973), "On the Products of Powers of
Generalized Dirichlet Components with an Application," Canadian
Journal of Statistics, Vol. 1, pp. 159-169.

Sabavala, D. J., and D. G. Morrison (1981), "A Nonstationary Model of
Binary Choice Applied to Media Exposure," Management Science, Vol. 27,
pp. 637-657.

Stone, R. (1954), "Linear Expenditure Systems and Demand Analysis: An
Application to the Pattern of British Demand," • The Economic Journal,
Vol. 64, pp. 511-527.

Theil, H. (1974), "A Theory of Rational Random Behavior," Journal of the
American Statistical Association, Vol. 69, pp. 310-314.

Theil, H. (1975a), Theory and Measurement of Consumer Demand, Vol. 1 and 2.
New York: North-Holland.

Theil, H. (1975b), "The Theory of Rational Random Behavior and its
Applications to Demand Analysis," European Economic Review, Vol. 6,
pp. 217-226.

Zufryden, F. S. (1977), "A Composite Heterogeneous Model of Brand Choice
and Purchase Timing Behavior," Management Science, Vol. 24, pp. 121-
136.



INSEAD VORKINC PAPERS SERIES

'The R L D/Production interface•.

"Subjective estimation In integrating
communication budget and allocation
decisions, • ease study • , January 1986.

"Sponsorship and the diffusion of
organizational innovation: a preliminary viev".

• Confidence intervals: an empirical
investigation for the series in the M-

Competition" .

"A not, on the reduction of the vorkveek",

July 1985.

"The real exchange rate and the fiscal

aspects of • natural resource discovery",

Revised version: February 1986.

'Les primes des offres publiques, la note
d'inforeation et le march* des transferts de
control, des sociAtes".

• Strategic capability transfer in acquisition
integration", May 1986.

"Tovards an operational definition of

aervices", 1986.

"Nostradueust • knovledge-based forecasting
advisor".

'The pricing of equity on the London stock
exchange: seasonality and size premium',
June 1986.

"Risk-preeie seasonality in U.S. and European

equity aarkets", February 1986.

"Seasonality in the risk-return relationships

some international evidence", July 1986.

'An exploratory study on the integration of

information systems in manufacturing',

July 1986.

1986

86/01
	

Arnoud DE MEYER

86/02 Philippe A. NAERT

Marcel VEVERBERG8
and Guide VERSV/JVEL

86/03	 Michael BAIRN

86/04	 Spyros MAKRIOAXIS
and Nichals BISON

86/05	 Charles A. WYPLOSZ

86/06	 Francesco CIAVAllI,

Jeff R. SHEEN and

Charles A. WYPLOSZ

86/16 B. Espen ECM and
Hervlg M. LANGOHR

86/17	 David 8. JEnISON

86/18	 James TEBOUL
and V. MALLERET

86/19	 Rob R. WEITZ

86/20	 Albert CoRHAT,
Gabriel HAvAVINI
end Pierre A. MICREL

86/21	 Albert CORNAY,
Gabriel A. 8AVAVINI
and Pierre A. MICHEL

86/22	 Albert CORHAT,

Gabriel A. HAWAVINI

and Pierre A. MICHEL

86/23	 Arnoud DE MEYER

86/07	 Douglas L. MecLACHLAN
and Spyros MAKRIDAK/S

86/08 Jose de la TORRE and
David H. NECKAR

86/09	 Philippe C. RASPESLACH

86/10 R. MOENART,

Arnoud DR MEYER,

J. BARBE and

D. DESCHOOLMEESTER.

86/11	 Philippe A. NAERT

and Alain BULTEZ

86/12 Roger BETANCOURT

and David GAUTSCHI

86/13	 S.P. ANDERSON

and Damien J. NEVEN

86/14 Charles VALDMAN

•Judgmental biases In sales forecasting•,
February 1986.

"Forecasting political risks for

international operations", Second Draft:
March 3, 1986.

'Conceptualizing the strategic process in
diversified firma' the rola end nature of the
corporate influence process', February 1986.

"Analysing the issues concerning

technological de-maturity".

"Pro. "Lydiaaetry" to "Pinkhamiration':

misspecifying advertising dynaeics rarely

affects profitability'.

*The economics of retail fires", Revised
April 1986.

'Spatial competition a la Cournot'.

nomparaison international. des merges brutes
du commerce', June 1985.

"A methodology for specificAtion and
aggregation In product concept testing",

July 1986.

'Protection', August 1986.

'The economic consequences of the Franc
Poincace', September 1986.

"Negative risk-return relationships in
business strategy& paradox or truis■?",

October 1986.

*Interpreting organizational texts.

"Why follov the leader?".

Me succession caw the real story.

'Flexibility: the next competitive battle•,

October 1986.

'Flexibility: the next competitive battle",

Revised Version: March 1987

86/24	 David CAUTSCRI

and Vithala R. RAO

86/25	 H. Peter CRAY

and Ingo WALTER

86/26	 Barry EICHENGREEN
and Charles VYPLOSZ

86/27	 Karel COOL
and Ingemar DIERICKI

86/28	 Manfred KITS DE

VRIES and Danny MILLER

86/29	 Manfred KEYS DE VRIES

86/30	 Manfred KITS DE VRIES

86/31	 Arnoud DE METER

06/31 Arnoud DE METER,

Jinichiro NAKANE,

Jeffrey G. MILLER
and Kasra FERDOVS

—:/15 Mihkel TOMEAK and

Arnoud DE METER

"Boy the managerial attitudes of firma vith

FMS differ from other aaoufacturing firms'
survey results'. June 1986.

86/32 Karel COOL

and Dan SCHRUM.

Performance differences among strategic group

webers', October 1986.



86/33	 Ernst BALTENSPERGER
and Jean DERMINE

86/34
	

Philippe HASPESLAGH

and David JEMISON

86/35
	

Jean DERMINE

86/36
	

Albert CORRAI and

Gabriel HAVAVINI

86/37
	

David GAUTSCHI and

Roger BETANCOURT

86/38
	

Gabriel HAVAVINI

86/39	 Gabriel nAVAVINI

Pierre MICREL

and Albert CORRAI

86/40	 Charles VYPLOSZ

86/41	 Kasra FERDOVS

and Vickham SKINNER

86/42 Kasra FERDOVS

and Per LINDBERG

86/43	 Damien NEVEN

86/44	 Ingemar DIERICXX

Carmen MATUTES
and Damien NEVEN

1987

87/01	 Manfred KETS DE VRIES

87/02	 Claude VIALLET

87/03	 David GAUTSCHI

and Vithala RAO

87/04	 Sumantra GHOSHAL and

Christopher BARTLETT

87/05	 Arnaud DE MEYER
and KASrd PERDOVS

"The role of public policy in insuring
financial stability: a cross-country,
comparative perspective", August 1986, Revised
November 1986.

"Acquisitions: myths and reality',

July 1986.

'Measuring the market value of a bank, a

primer", November 1986.

'Seasonality in the risk-return relationship:
some international evidence", July 1986.

'The evolution of retailing: a suggested

(economic interpretation".

'Financial innovation and recent developments

in the French capital markets", Updated:

September 1986.

'The pricing of common stocks on the Brussels
stock exchanges a re-examination of the

evidence", November 1986.

'Capital flow liberalization and the EMS, a

French perspective', December 1986.

'Manufacturing in a nev perspective',

July 1986.

"FMS as indicator of manufacturing strategy',

December 1986.

'On the existence of equilibrium in hotallingta

model', November 1986.

'Value added tax and competition',

December 1986.

'prisoners of leadership'.

'An empirical investigation of international

asset pricing', November 1986.

'A methodology for specification and

aggregation in product concept testing",

Revised Version: January 1987.

'Organizing for innovations: case of the

multinational corporation', February 1987.

'Managerial focal points in manufacturing

strategy", February 1987.

'Customer loyalty as a construct in the
marketing of banking services", July 1986.

"Equity pricing and stock market anomalies",

February 1987.

'Leaders vho can't manage", February 1987.

"Entrepreneurial activities of European MBAs",

March 1987.

'A cultural viev of organizational change',

March 1987

'Forecasting and loss functions", March 1987.

'The Janus Bead: learning from the superior

and subordinate faces of the manager's job",

April 1987.

"Multinational corporations as differentiated

netvorks", April 1987.

"Product Standards and Competitive Strategy: An

Analysis of the Principles', May 1987.

'KETAFORECASTING: Vays of Isproving

Forecasting. Accuracy and Usefulness",

May 1987.

"Takeover attempts: vhat does the language tell

us?, June 1987.

'Managers' cognitive maps for upward and

dovnvard relationships", June 1987.

'Patents and the European biotechnology lags a

study of large European pharmaceutical firms",

June 1987.

"Why the EMS? Dynamic games and the equilibrium

policy regime, May 1987.

"A new approach to statistical forecasting",

June 1987.

"Strategy formulation: the impact of national

culture", Revised: July 1987.

'Conflicting ideologies: structural and

motivational consequences', August 1987.

"The demand for retail products and the

household production model: new views on

complcmentarity and substitutability".

87/06	 Arun K. JAIN,
Christian PINSON and
Naresh K. KALHOTRA

87/07	 Rolf BANE and

Gabriel HAVAVINI

87/08	 Manfred KETS DE VRIES

87/09 Lister VICKERY,

Mark PILKINGTON

and Paul READ

87/10 Andre LAURENT

87/11	 Robert FILDES and

Spyros MAKRIDAKIS

87/12	 Fernando BARTOLOME

and Andre LAURENT

87/13	 Sumantra GHOSHAL
and Nitin NO1IRIA

87/14	 Landis GABEL

87/15	 Spyros KAKRIDAKIS

87/16	 Susan SCHNEIDER

and Roger DUNBAR

87/17 Andre LAURENT and

Fernando BARTOLOME

87/10	 Reinhard ANGELMAR and

Christoph LIEBSCHER

87/19	 David BEGG and

Charles WYPLOS2

87/20	 Spyros MAKRIDAKIS

87/21	 Susan SCHNEIDER

87/22	 Susan SCHNEIDER

87/23 Roger BETANCOURT

David GAUTSCHI



87/29	 Susan SCHNEIDER and
Paul SHRIVASTAVA

"The internal and external careers: a
theoretical and cross-cultural perspective",
Spring 1987.

"The robustness of KDS configurations in the
face of incomplete data", March 1987, Revised:
July 1987.

'Demand complementarities, household production
and retail assortments", July 1987.

"Is there a capital shortage in Europe?",

August 1987.

'Controlling the Interest-rate risk of bonds:
an introduction to duration analysis and
immunization strategies", September 1987.

'Interpreting strategic behavior: basic
assumptions themes in organizations", September
1987

87/41	 Cavriel HAVAWIN1 and

Claude VIALLET

87/42	 Damien NEVEN and

Jacques-P. THISSE

87/43	 Jean CABSZEVICZ and
Jacques-F. THISSE

87/44 Jonathan HAMILTON,

Jacques-F. THISSE
end Anita VESKAMP

87/45	 Karel COOL,

David JEMISON and
Ingemar DIERICKX

07/46	 Ingemar DIERICKX
and Karel COOL

"Seasonality, size premium and the relationship
between the risk and the return of French
common stocks", November 1987

"Combining horizontal and vertical
differentiation: the principle of max-sin
differentiation", December 1987

'Location", December 1987

"Spatial discrimination: Bertrand vs. Cournot
in ■ model of location choice", December 1987

"Business strategy, wicket structure and risk-
return relationships! • causal interpretation",
December 1987.

"Asset stock accumulation and sustainability
of competitive advantage", December 1907.

87/24	 C.B. DERR and
Andre LAURENT

87/25	 A. K. JAIN,

V. K. MALHOTRA and
Christian PINSON

87/26	 Roger BETANCOURT
and David GAUTSCHI

87/27	 Michael BURDA

87/28	 Gabriel UAVAVINI

87/30 Jonathan HAMILTON

V. Bentley MACLEOD
and J. F. THISSE

"Spatial competition and the Core', August
1987. 1988

87/31	 Martine OUINZII and
J. F. THISSE.

87/32	 Arnoud DE MEYER

87/33	 Yves DOZ and
Amy SRUEN

87/34	 Kasra FERDOVS and

Arnoud DE MEYER

87/35	 P. J. LEDERER and
J. P. TRISSE

87/36	 Manfred KETS DE VRIES

87/37	 Landis GABEL

87/38	 Susan SCHNEIDER

87/39	 Manfred KETS DE VRIES

1987

87/40 Carmen MATUTES and

Pierre REGIBEAU

"On the optimality of central places',
September 1987.

"German, French and British manufacturing

strategies less different than one thinks',
September 1987.

'A process framevork for analyzing cooperation
between firms', September 1987.

"European manufacturers: the dangers of

complacency. Insights from the 1987 European
manufacturing futures survey, October 1987.

'Competitive location on netvorks under
discriminatory pricing', September 1987.

'Prisoners of leadership", Revised version

October 1987.

"Privatization: its motives and likely

consequences", October 1987.

'Strategy formulation: the impact of national

culture', October 1987.

'The dark side of CEO succession", November

'Product compatibility and the scope of entry",
November 1987

88/01	 Michael LAVRENCE and
Spyros MAKRIDAKIS

88/02	 Spyros MAKRIDAKIS

88/03 James TEBOUL

88/04	 Susan SCHNEIDER

88/05	 Charles VYPLOSZ

88/06 Reinhard ANGELMAR

08/07	 Ingemar DIERICKX

and Karel COOL

88/08 Reinhard ANCELHAR

and Susan SCHNEIDER

88/09	 Bernard SINCLAIR-

DESCACN4

88/10	 Bernard SINCLAIR-

DESGAGN4

88/11	 Bernard SINCLAIR-

DESGACNi

"Factors affecting judgemental forecasts and
confidence intervals', January 1988.

"Predicting recessions and other turning

points", January 1988.

"De-industrialize service for quality', January

1988.

"National vs. corporate culture: implications

for human resource management', January 1988.

"The svinging dollar: Is Europe out of step?',

January 1988.

"Les conflits dans les canaux de distribution',

January 1988.

"Competitive advantage: a resource based

perspective", January 1988.

"Issues in the study of organizational

cognition", February 1988.

'Price formation and product design through

bidding', February 1988.

"The robustness of some standard auction game

forms", February 1988.

"then stationary strategies are equilibrium

bidding strategy: The single-crossing

property', February 1988.



88/12	 Spyros MAKRIDAKIS

88/11	 Manfred KITS DE VRIES

00/1A	 Alain NOEL

88/15	 Anil DEOLALIKAR and
Lars-flendrik ROLLER

88/16	 Gabriel HAVASIINI

80/17	 Michael BURDA

08/18	 Michael BURDA

88/19	 M.J. LAURENCE and
Spyros MARRIDAKIS

88/20	 Jean DERMINE,
Damien NEVEM and
J.F. TIIISSE

88/21	 James TEBOUL

88/22	 Lars-Hendrik ROLLER

88/23	 Shur Didrik FLAN

and Georges ZACCOUR

88/24	 B. Espen ECKBO and

Hervig LANCOHR

80/25	 Everette S. GARDNER

and Spyros HAKAIDAKIS

88/26	 Slur Didrik ELAM

and Georges ZACCOUR

88/27	 Murugappa KRISHNAN

Lars-liendrik Rhin
08/28	 Sunantra CROSRAL and

C. A. BAATLET1

'Business fires and managers In the 21st

century', February 1988

"Alexithymia In organizational life: the
organization man revisited", February 1988.

'The interpretation of strategies: a study of
the impact of CEOs on the corporation',

March 1988.

'The production of and returns from industrial
innovations an econometric analysis for a
developing Country', December 1987.

'Market efficiency and equity pricing:
international evidence and implications for
global investing', March 1988.

'Monopolistic competition, costs of adjustment
and the behavior of European employment',

September 1987.

'Reflections on 'Vait Unemployment' in
Europe", November 1987, revised February 1988.

'Individual bias in judgements of confidence',

March 1988.

'Portfolio selection by mutual funds, nn
equilibrium model', March 1988.

"De-industrialize service for quality',
March 1988 (88/03 Revised).

•Proper Ouedratie Functions with an Application
to AT&T', Kay 1987 (Revised March 1988).

'Equilibres de Hash-Cournot dans le aarche

europken du gal: un MS 6 les solutions en
boucle ouverte et en feedback coincident',

Mars 1988

'Information disclosure, means of payment, and
takeover premia. Public and Private tender
offers in Prance', July 1985, Sixth revision,
April 1988.

'The future of forecasting', April 1988.

'Semi-competitive Couruot equilibrium in

multistage oligopolies', April 1988.

•Entry gum vith resalable capacity',

April 1988.

'The multinational corporation as a oetvork:
perspectives from interorganizational theory',

May 1988,

88/29	 Naresh K. MALHOTRA,
Christian PINSON and

Arun K. JAIN

88/30	 Catherine C. ECKEL

and Theo VERMAELEN

88/31	 Sumantra GROSHAL and
Christopher BARTLETT

80/32	 Kasra FERDOVS and
David SACKRIDER

88/33	 mihkel M. TOMBAK

88/34	 Mlhkel M. TOMBAK

88/35	 Mihkel M. TOMBAK

88/36	 Vikas TIBREVALA and
Bruce BUCHANAN

88/37	 Murugappa KRISHNAN
Lars-Hendrik ROLLER

08/38	 Manfred KITS DE VRIES

88/39	 Manfred MS DE VRIES

88/40	 Josef LAKONISHOK and
Theo VERRAELEN

88/41	 Charles VIPLOSZ

88/42	 Paul EVANS

88/43	 8. SINCLAIR-DESCAGNE

88/44	 Essam MAMMOUD and
Spyros PLUCRIDAKIS

08/45	 Robert KORAJCZYK
and Claude VIALLET

88/46	 Yves DOZ and
Amy SHOES

'Consumer cognitive coaplexity and the
dimensionality of multidimensional scaling

configurations', May 1988.

"The financial fallout from Chernobyl: risk
perceptions and regulatory response', May 1988.

'Creation, adoption, and diffusion of
innovations by subsidiaries of multinational
corporations', June 1988.

'International manufacturing: positioning
plants for success', June 1988.

'The importance of flexibility In
manufacturing', June 1980.

"Flexibility: an Important dimension in
manufacturing', June 1988.

'A strategic analysis of investment in flexible
manufacturing systems', July 1988.

'A Predictive Test of the N8D Model that
Controls for Non-stationarity", June 1088

'Regulating Price-Liability Competition To
Improve Velfare', July 1988.

'The Motivating Role of Envy : A Forgotten
Factor In Management, April 88.

"The Leader as Mirror : Clinical Reflections',

July 1908.

'Anomalous price behavior around repurchase
tender offers', August 1988.

•Assysetry in the EMS. intentional or
3y3te.Ale7 . , August 1988.

'Organizational development in the
transnational enterprise', June 1988.

'Group decision support systems implement
Rayesian rationality", September 1988.

"The state of the art and future directions
In combining forecasts', September 1908.

'An empirical investigation of international
asset pricing', November 1986, revised August
1988.

"From intent to outcome: a process frasevork
for partnerships', August 1988.



	

88/47	 Alain RULTEZ,
Els CIJSBRECRTS,
Philippe NAERT and
Piet VANDEN AREELB

	

88/48	 Michael BURDA

	

88/49	 Netball. DIERKENS

	

88/50	 Rob VEITZ and
Arnoud DE MEYER

	

88/51	 Rob VEITZ

	

88/52	 Sussn SCRNE1DER and
Reinhard ANGELMAR

	

88/53	 Manfred KETS DE VRIES

	

88/54	 Lars-Hendrik R6LLER
and Mihkel K. TOMBAK

	

88/55	 Peter BOSSAERTS
and Pierre HILLION

88/56	 Pierre MILLION

88/57	 vi/fried VANNONACKLR
and Lydia PRICE

88/58	 B. SINCLAIR-DESCACNE

and Mihkel K. TOMBAK

88/59	 Martin KILDUFF

88/60	 Michael BURDA

88/61	 Lars-Rendrik R6LLER

88/62 Cynthia VAN ?MIX,
Theo VERMAELEN and
Paul DE VOUTERS

•Asymmetric cannibalise beteeen substitute
Items lilted by retailers", September 1988.

'Reflections on 'Veit uneaploysent' in
Europe, II", April 1988 revised September 1988.

'Information asyametry and equity Issues",

September 1988.

"Managing expert systems: fro■ inception
through updating", October 1987.

'Technology, work, end the organisation, the
impact of expert systems", July 1988.

'Cornition and organisational analyst., yho's

minding the store', September 1988.

'Vhatever happened to the philosopher-klngt the
leader's addiction to pover, September 1988.

• Strstegit choice of flexible production
technologies and velfare implications',

October 1988

'Method of moments tests of contingent claims
asset pricing models', October 1988.

"Size-sorted portfolios and the violation of

the random talk hypothesis' Additional
eapirical evidence and Implication for tests

of asset pricing models', June 1988.

'Note tranafcrability; estimating the response
effect of future events based on historical

analogy', October 1988.

*Assessing economic Inequality', November 1988.

'The interpersonal structure of decision

making: a social cosparison approach to
organizational choice', November 1988.

"Is mismatch really the problem? Some estimates

of the Chelvood Cite II model vith US data',

September 1988.

'Modelling cost structure, the Bell System

revisited • , November 1988.

'Regulation, taxes and the market for corporate
control in Belgium', September 1988.

88/63 Fernando NASCIMENTO
and Wilfried R.
VANHONACKER

88/64 Kasra FERDOVS

88/65 Arnoud DE MEYER
and Kasra FERDOVS

88/66 Nathalie DIERKENS

88/67	 Paul S. ADLER and
Kasra FERDOVS

1989

89/01 Joyce K. BITER and
Tavfik JELASSI

89/02 Louis A. LE BLANC

and Tavfik JELASSI

89/03 Beth H. JONES and
Tavfik JELASSI

89/04 Kasra FERDOVS and
Arnoud DE MEYER

89/05	 Martin KILDUFF and
Reinhard ANGELMAR

89/06 Mlhkel M. TOMBAK and
B. SINCLAIR-DESGAGNE

89/07	 Damien J. NEVEN

89/08 Arnoud DE MEYER and
Hellmut SCHUTTE

89/09 Damien NEVEN,
Carmen MATUTES and
Marcel CORSTJENS

89/10 Nathalie DIERKENS,
Bruno GERARD and
Pierre MILLION

"Strategic pricing of differentiated consumer
durables in a dynamic duopoly: a numerical
analysis", October 1988.

"Charting strategic roles for international
factories", December 1988.

"Quality up, technology dovn", October 1988.

"A discussion of exact measures of information
assymetry: the example of Myers and Majluf
model or the importance of the asset structure
of the firm", December 1988.

'The chief technology officer", December 1988.

"The impact of language theories on DSS
dialog", January 1989.

"DSS softvare selection: a multiple criteria

decision methodology", January 1989.

"Negotiation support: the effects of computer
intervention and conflict level on bargaining
outcome', January 1989.
"Lasting improvement in manufacturing
performance: In search of a nev theory",
January 1989.

"Shared history or shared culture? The effects
of time, culture, and performance on
institutionalization in simulated
organizations", January 1989.

"Coordinating manufacturing and business
strategies: I", February 1989.

"Structural adjustment in European retail

banking. Some viev from industrial
organisation", January 1989.

"Trends in the development of technology and
their effects on the production structure in
the European Community", January 1989.

"Brand proliferation and entry deterrence",
February 1989.

"A market based approach to the valuation of
the assets in place and the growth
opportunities of the firm", December 1988.



89/11 Manfred KETS DE VRIES
and Alain NOEL

89/12 Vilfried VANHONACKER

89/13 Manfred KETS DE VRIES

89/14	 Reinhard ANGELMAR

89/15	 Reinhard ANGELMAR

89/16	 Vilfried VANHONACKER,
Donald LEHMANN and
Pareena SULTAN

89/17 Gilles AMADO,
Claude FAUCHEUX and
Andre LAURENT

89/18 Srinivasan BALAK-
RISHNAN and
Mitchell KOZA

89/19 Vilfried VANHONACKER,
Donald LEHMANN and
Pareena SULTAN

"Understanding the leader-strategy interface:
application of the strategic relationship
interview method", February 1989.

"Estimating dynamic response models when the
data are subject to different temporal
aggregation", January 1989.

"The impostor syndrome: a disquieting
phenomenon in organizational life", February
1989.

"Product innovation: a tool for competitive
advantage", March 1989.

"Evaluating a firm's product innovation
performance", March 1989.

"Combining related and sparse data in linear
regression models", February 1989

"Changement organisationnel et realite's
culturelles: contrastes franco-americains",
March 1989

"Information asymmetry, market failure and
joint-ventures: theory and evidence",
March 1989

"Combining related and sparse data in linear
regression models",
Revised March 1989


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30

