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Movie Choice under Joint Decision:
Reassessment of Online WOM Effect*

Youngju Kim**
Jaehwan Kim***

This study describes consumers™ movie choices in conjunction with other group members and attempts to
reassess the effect of the online word of mouth (WOM) source in a jint decision context. The tendency
of many people to go to movies in groups has been mentioned in previous literature but there is no model-
ing research that studies movie choice from the group decision perspective. We found that ignoring the
group movie-going perspective can result in a misunderstanding, especially underestimation of genre pref-
erence and the impact of the WOM variables. Most of the studies to measure online WOM effects were
done at the aggregate level, and the role of online WOM variables(volume vs valence) is mixed in the
literature. We postulate that group-level analysis might offer insight to resolve these mixed understanding
of WOM effects in the literature,

We implemented the study via a random effect model with group-level heterogeneity. Romance, drama,
and action were selected as genre variables: valence and volume were selected as online WOM variables.
A choice-based conjoint survey was used for data collection and the models was estimated via Bayesian
MCMC method. The empirical results show that (i) both genre and online WOM are important variables
when consumers choose movies, especially as group, and (i) the WOM valence effect are amplified more
than the volume effect does as individuals are engaged in group decision,

This research contributes to the literature in several ways. First, we investigate movie choice from a
group movie-going perspective that is more realistic and consistent with the market behavior, Secondly,
the study sheds new light on the WOM effect, At group-level, both valence and volume significantly af-
fect movie choices, which adds to the understanding of the role of online WOM in consumers movie
choice,
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1. Introduction

This study attempts to empirically investigate
movie choice based on the viewpoint that con-
sumers make their choice as a group rather
than individuals. Among the many variables
that might influence movie viewing, we specif-
ically focus on the online word-of-mouth effect.
Therefore, motivation for the study is twofold
- one iIs understanding movie choice as group
decision and the other is reassessing the WOM
effect in the motion picture industry.

The tendency of many people to go to movies
in groups has been mentioned in previous liter-
ature: movie watching is a group activity, shared
with friends or family (De silva 1998: Hartmann
2010: Weinberg 2005), and the companion has
direct influence on consumer movie choice
(Eliashberg et al. 2006). However, there is no
modeling research that studies movie choice from
the group decision perspective. For marketing
researchers, capturing the movie decision through
the joint decision framework means more than
merely a change in the unit of analysis. This is
because there are complicated factors unique to
group decision situations. These factors include
the shift in the tendency to avoid risk, emer-
gence of polarization (Rao and Steckel 1991),
and the relative power of members within the
group, Therefore, ignoring the group movie-
going perspective possibly results in mis-
understanding the impact of the marketing ac-
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tivities of movie makers, To correct this mis-
understanding requires data collection and stat-
istical inference at the proper unit-of-analysis
level, ie, the group level, We find in our anal-
ysis that the effects of movie attributes and
preferences are systematically underestimated
when ignoring the joint decision perspective in
movie choice,

Another issue that we would like to address
is the online WOM effects. There are two rea-
sons why online WOM is relevant to this study.
First, despite many researchers having inves-
tigated online WOM effects at the aggregate
level, no studies have been done at the micro-
level (Duan et al, 2008a). The WOM effects at
group level analysis have not been known to
us. Secondly, we have not had a consistent
understanding regarding the roles of two rep-
resentative online WOM variables in the liter-
ature - volume and valence. Previous findings
are mixed - some say only volume matters,
but valence does not (e.g. Duan et al. 2008a:
Liu 2006), whereas others report the opposite
(e.g., Chintagunta et al, 2010). Both findings
are suspicious as the utility of a movie should
not significantly increase when many people
report negative comments, nor when positive
information is only from very few people. We
attempt to offer alternative reasons for these
conflicts in the literature by reassessing the
online WOM effect at the group level. In our
study, empirical analysis of online WOM ef-
fects shows the following: first, when people



decide as a group, both valence and volume
effects are amplified: second, valence effects
are amplified more than are volume effects.

In summary, we propose a modeling study of
heterogeneous movie choice under joint decision
situations that addresses the challenges listed
above, We implemented the study via a
Bayesian random effect model. Note that anal-
ysis with heterogeneity under the assumption
that a person goes to see a movie alone would
not be realistic since the data in the real mar-
ket are more consistent with group decision
outcomes. The immediate questions being ad-
dressed via this study are whether there is a
systematic under (over) estimation of the movie
characteristic variables when the investigation
is done at the perspective of the group rather
than the individual. Our study also revises our
understanding of movie consumption, especially
regarding the significance of online WOM va-
lence and online WOM volume. Given the most
studies in the literature were done to measure
those effects on the box-office revenues at the
macro level, our study is expected to comple-
ment the literature, Also, such reassessment
would bring more realistic understanding on
the role of online WOM variables, partially
solving the mixed findings in the literature,

In the next section, we briefly summarize the
literature review on WOM effect in movie
studies. In section 3, we describe the model. In
section 4, we explain the data used, In section
5, the estimated results are presented. We close

with concluding remarks and suggestions for
future research,

II. Literature Review

2.1 Word of Mouth in Movie Consumption

In the motion picture industry, many researchers
have focused on the effects of online WOM (Duan
et al. 2008b), especially valence (evaluations
given by people who have watched the movie)
and volume (the total number of posted re-
views by people who have watched the mov-
ie). However, previous studies dealing with
WOM effects in the motion picture industry,
mostly conducted at the macro level, have shown
mixed results for online WOM effects, accord-
ing to the model and the basic assumptions
used. Liu (2006) used an OLS method to find
a temporal relationship between online WOM
and box office revenue. The results showed
that volume, and not valence, was an important
variable for motion picture success. Duan et al.
(2008a) used a simultaneous equation system
to capture the interdependent relationship be-
tween online WOM and box office revenue, and
the results also showed that only volume was a
significant variable for movie sales, However,
when they considered the interaction between
volume and valence, the results showed that
volume significantly influences movie sales, and
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valence has an indirect influence on movie
sales by mediating volume (Duan et al. 2008b).
However, Chintagunta et al. (2010) measured
the impact of online user reviews, and the re-
sults showed that only valence, not volume,
matters for movie sales, On the other hand,
Dellarocas et al. (2007) used the Bass diffusion
model and found that both valence and volume
were significant predictors of future movie
revenue, When Bae et al, (2010) used Korean
movie ratings data for a simultaneous model,
they found that volume is not the cause of the
movie revenue but the result of the movie
revenue,

In the current study, we focus on online WOM
effects at the micro-level, ie. individual and
group levels, We anticipate that both valence
and volume could be significant. Valence can
be translated into an assessment of movie
quality by people who saw the movies. High
online WOM valence indicates a movie of high
quality, and by using this information, custom-
ers can reduce the risk of choosing a movie of
poor quality. Volume, an indication that many
people have already discussed the movie, could
suggest popularity, which represents a social
cue and tends to reduce the customers per-
ceived risk (Desarbo et al. 2002) of choosing a
movie of poor quality, Also, we expect that
parameter estimates of online WOM will be
amplified when movie choice is made by a group
as opposed to by individuals because people
tend to be more sensitive to generally accept-
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able quality cues when they are engaged in
making decision with others.

2.2 Group Decision

In the marketing modeling area, group choice
researches are divided into two parts: linear
model and normative model (Steckel et al. 1991).
A linear model is divided into two according to
the objectives of the model: to reveal the
group choice mechanism or to build the model
predicting group choice. For the models with
group choice mechanism, Allenby and Arora
(1999) conducted research to explain the rela-
tive decision power in the group choice situation
at the attribute level. Aribarg et al. (2002)
built a model to reveal the group decision flow.
For the models predicting group choice, Arora
(2006) built a sub-sampling approach model to
predict group choice with full individual data
and partial group data. Aribarg et al. (2010)
built a model that can predict the group choice
only with individual data. Otherwise, linear models
could be divided with the basic assumption of
model building: altruistic utility function, max-
imize utility function, minimize regret function,
and maximum aggregation function. On the
other stream, there is a normative model. Most
research took this perspective based on the
theory of cooperative games. One of the most
recent examples is Hartmann (2010), who took
a game theory approach for estimation and
analysis of demand in the context of group



choice. (If you are interested in more specific
group choice research, see two review papers
on this area [Adamowicz et al. 2005: Steckel
et al 1991] or Zhang et al. [2009]).

[ll. Model

3.1 Model specification

Following standard random utility model
framework, we assume that each group's choice
is driven by the latent utility of the movie. Let
subscript g, J, k refer to each group g, movie j
and movie attribute k, respectively, The utility
of a movie is captured as.

K
Us.i=§ﬁs-kxj.k +EEJ (1)

where

Uy, @ utility of group g for movie alternative j
By @ sensitivity of group g to movie attribute k
X« + k" attribute for movie alternative j

£, ° random terms

We postulate that the utility of a movie to a
group results from the weighting of individual
utilities between members in the group. More
specifically, the group sensitivity to movie at-
tribute k would be determined by weighting

each individual group member's sensitivity,
Following the approach in the literature on
group decision making (Aribarg et al. 2002:
Arora and Allenby 1999), we model the weight-
ing process focusing on dyads, particularly fe-
male-male groups, one of the groups visiting
the movie theater most frequently. Thus, in eq.
(2), m refers to the male member and w re-
fers to the female member of the group g.

ng =¢g_k 'Bs,,k+(l'¢g.k)-ﬁum‘k (2)

where

By, x © sensitivity of female member of group g o
attribute k

Pe.x : sensitivity of male member of group g to
attribute k

#,.  female member influence within group g
on sensitivity to attribute k

In eq.(2), % is the group-specific parameter,
To flexibly capture the resulting group 8 as in
Arora and Allenby (1999), we did not restrict
¢ to be [01]. In our analysis, therefore, the
amplification of an attribute impact is possible
when movie choice is made by a group.

3.2 Likelihood

We assume random terms in (1) as &;~EV

(0.1). So, the probability that movie j is se-

1) To get each group members’ sensitivity for attribute, we determined the utility of a movie product for each individual
first. Utility of a movie for an individual is determined similarly to the group-decision model.
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lected by group g at time t is given by the
logit form in (3):

K
- Zp&kxj.k.l )
k=1
o

;ex ;B&kx;,k,t] (3)

P

Assuming that there are G total groups each
with T, observations, the complete likelihoods
for the group choice perspective model (L)
are as follows:

_ ﬁ(ﬁ[lj“’w y* D (4)

LBTOUP =1 =1

where vy, = 1 if movie j was selected at t and 0
otherwise.

3.3 Heterogeneity

In eq. (1) and (2), the parameters are all
group-specific. We capture this heterogeneity
across the groups through continuous repre-
sentation of the random effect framework
(Allenby and Rossi 1999) as in eq. (5).

¢=Tz 4, where &~N(0.Z,) (5)

Z . group characteristics such as marital status
and interest gaps between members

I' : matrix of coefficients that relate the group-
parameters to the value of Z

2, unobserved heterogeneity among groups
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IV. Empirical Analysis

4.1 Variables

We used genre and online WOM as ex-
planatory variables(ie., X variables). The three
genres of dummy specification are romance,
action/thriller, and drama. In this study, va-
lence is defined as the cumulative average rat-
ing, which Is the most popular format of dis-
playing aggregate feedback information on web-
sites (Duan et al. 2008b), and volume is de-
fined as the log transformation of total number
of reviews on the site,

We considered marital status and intra-group
film interest gaps (Burns and Granbois 1977)
as group characteristic variables(ie, z varia-
bles). Interest was measured by the total num-
ber of online movie sites joined by each individual,
We calculated the interest gaps by subtracting
male value from female value.

4.2 Data

Empirical data was collected through a choice-
response survey for the couples. Potential re-
spondents were invited in pairs to perform two
different sessions - one for individual decision
and the other for group decision - to choose
one among four movies (We used six actual
movies each week as stimuli, which were on
screen at the time of data collection. In choice



set given at each task. there are four movies
among six movies). For the first session, each
member of a group separately selected one movie
for themselves, assuming that they would watch
the movie alone. They were given seven to
eight tasks, Each member was then asked to
jointly decide on a movie to watch together.
The second session consisted of fifteen tasks.
After the two sessions were completed, information
on the respondents’ demographic variables and
group characteristics was collected,

The average value of the valence and log
volume for movies in our data were 7.27 (standard
deviation (SD): 147), and 501 (SD: 149),
respectively,

Respondents were restricted to female-male
couples only, A total of 120 couples partici-
pated in data collection, 84 unmarried and 36
married, For all 240 participants, the average
number of movie related sites joined was 1,60,
The average gap of movie related sites joined
between group members was 0.1, varying from
-5 to 4.

V. Results

The posterior distribution of the parameters
of our model was estimated via Markov Chain
Monte Carlo (MCMC) in the hierarchical Bayesian

framework (Rossi, Allenby, and McCullogh 2005).

5.1 Estimation results
5.1.1 Analysis for group-choice level

In the group choice perspective model, we
postulated that the estimate of movie prefer-
ence(B,) is a function of each individual's orig-
inal preference(B;., B.m)” and the relative in-
fluence between the individuals(¢,). The mix-
ing coefficient @ in eq. (2) reflects the pattern
of the influence within the group. As ¢ ap-
proaches 1 (0), the female (male) member
demonstrates higher influence than the male
(female). The estimation results are in table 1.
The left-hand side presents the posterior dis-
tribution for the mixing coefficients (¢) and
their relation to group characteristics (/7).

On average, females have a higher influence
on the group decision process (/' = 0.70, /™y
= 0.66, /'y = 060, and 'y = 059). No vari-
ables in group characteristics in the current
data were found to explain relative group deci-
sion power in this study (see /"in Table 1),
Although identifying which variables are (or
are not) responsible for group decision dynam-
ics is not the goal of our study, this area might
be an interesting avenue for future research.
From the covariance\correlation matrix in table
1, we found that groups differ in the magni-

2) To get the groups’ sensitivity for each attribute, we need individual group members’ sensitivity for each attribute. These

estimates are in table 2.
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(Table 1) Estimates for Group parameter

Z, Mean (1) Covariance\Correlation ()
Intercept Marital Status Membership Gap Genre Genre WOM WOM
(Married=1)  (Interest Gap) Dummy 1  Dummy 2 Valence  Volume
¢ (Drama)  (Action)
Genre Dummy 1 0.70 <019 -002 074 026 014 012
(Drama) (011 (0.23) (0.06) (0.18)
Genre Dummy 2 (.66 -0.09 0.00 0.16 050 013 026
(Action) (0.08) (0.18) (0.06) (0.09) (0.11)
WOoM 0.60 -0.06 0.01 0.11 0.08 087 04
Valence (012) (0.26) (0.07) (0.12) (0,09) (0.25)
WoM 059 0.4 -0.02 007 012 002 047
Volume (0.09) (019 (0.05) (0.08) (0.07) (0.09) (0.11)

tude of the fernale influence on movie attributes,
After considering group decision power and
each group member's sensitivity, we reproduce
the group's sensitivity for movie attributes (see
left in Table 2). The results show that both
genre and online WOM variables used in this
study were significant. On average, romance
was preferred to both drama and action for the
groups (B) = -262 and B, = -3.17), and the
effects of WOM valence and WOM volume
were both significant in their positive influence
on movie choice (B3 = 118 and By = 147).
We also found that average groups are per-
suaded by volume more than by valence,

5.1.2 Comparison between group choice
and individual choice

The importance of modeling movie choice
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from different perspectives lies in the possi-
bility that our understanding of which attrib-
utes and how much they influence movie choice
can be biased, depending on the approach we
employ. The first two columns in table 2 show
B’s from a group choice and an individual
choice perspective, respectively. The third and
fourth columns represent individual parameters
for female and male groups, respectively. There
are interesting findings.

First, sensitivities for all movie-related attrib-
utes from a group movie-going perspective are
systematically higher than those from an in-
dividual perspective. This means that in group
situations, people are generally more sensitive
to the genre and online WOM than in in-
dividual choice situations, Therefore, if movie
marketers rely only on an individual decision
model, they will underestimate the importance



(Table 2) Comparison on /3 estimates: Group vs. Individual Posterior Mean
(Standard deviation)

Individual
B Group Individual Fermnale Male
(overall) (w) (m)
Genre Dummy 1 -2.62* -1.33* -2.11* -0,55
(Drama) (0.46) (0.28) (0.31) (0.44)
Genre Dummy 2 -317* -2.25* -5.03* 053
(Action) (0.48) (0.37) (0.53) (0.48)
WOM 1.18* 0.89* 0.82* 0.97*
Valence (0.14) (0.08) (0.09) (0.11)
WOM 147* 1.35% 097* 1.73*
Volume (0.16) (0.13) (0.14) (0.20)

* 95% confidence region does not include zero,

of movie attributes (genre) and the effects of
online WOM.

Second, a group polarization effect (eg. Rao
and Steckel 1991) is observed. Two group sen-
sitivity parameters, valence and drama dum-
my, exceed the boundaries between female and
male, Specifically, people become more sensi-
tive to others ratings of the movies (ie. va-
lence) on average since the group level WOM
valence effect is greater than the effect for
both female and male (1.18 > max[0.82, 0.97]).
Similar results hold for preference changes for
the drama dummy. In this case, the group
sensitivity is below the lower boundary be-
tween female and male (-262 ¢ min[-2.11,
-0.55]). The presence of this group polarization
phenomenon implies again that a joint decision
framework is relevant for movie studies.

5.2 On the effect of WOM sources on
movie choice

In this section, we focus on the results of on-
line WOM effects, one of the main goals of
the study. Empirical analysis of online WOM
effects shows the following: first, when people
decide as a group, both valence and volume
effects are amplified: second, valence effects
are amplified more than are volume effects.
We further elaborate these findings below.

5.2.1 WOM effects under Joint decision

When selecting a movie, why do people be-
come more sensitive to both valence and vol-
ume in groups than as individuals? As noted in
table 2, there is a systematic shift on average
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in both WOM impacts ((1.18, 147) > (.89, valence is greatly amplified relative to volume,
1.35) ). Group risk aversion might be one possi- Moving from individual choice perspective to
ble explanation for the shift. People tend to group choice perspective, the impact of valence
avoid risk more in group decision situations is increased by 33% (1.33=1.18/0.89) whereas
(Zajonc et al. 1968). Therefore, it is possible volume is increased by only 9% (1.09=147 /
that people try to avoid choosing a poor quality 1.35). Such differences may be attributed to
movie as a group more than as individuals. the characteristics of each WOM variable,
Both online WOM valence and WOM volume Although both contribute to risk reduction, va-
decrease movie choice risk because they allow lence does so by directly signaling movie qual-
decision makers to justify movie quality. ity, ie.. viewers overall evaluation for the movie

Also, people would perceive higher risk in (e.g., Dellarocas et al. 2007), whereas volume
group choice than in individual choice, The does so by being a social cue (DeSarbo et al.
perceived risk is determined by the importance 2002). Because valence has more direct In-
of the choice taken and the uncertainty of the formation than volume has, valence might re-
outcome of group satisfaction (Cunningham 1967: duce perceived risk more than volume does,
Taylor 1974). In the group choice situation, the

uncertainty level of the outcome increases be- 5.3 Model Comparison and Predictive
cause people cannot predict the partner’s taste, Performance

Thus, the higher motivation to reduce risk

leads them to rely more on external information Does the group choice model predict choice
(Beatty and Smith 1987). better than the individual choice model? Cornparing

Another question is why the importance of individual choice and group choice models shows

{Table 3> Model Fit Comparison

- Predictive sample fit

Model In-sample i’ o pronability  Hit Rate
Individual choice perspective® - 05 052
Multiplicative® 57943 0.68 072
Group choice perspective Additive 2625.47 0.59 0.54
Mixture 6784.95 (.58 0.63

4 We use Deviance Information Criteria (DIC), followed by Gelman et al. (2004).
" We predicted group choice using individuals' parameter estimates, individuals who are identified in a group.

120 120
Z l(?:;., =Y )"' les'p.m =Yy )
=l i=l
240
“ Model used in current study
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that the group choice model outperforms the
individual choice model. The predictive per-
formance is in table 3. Both hit probability (.68
> 50 ) and hit rate (.72 > 52) indicate the
same conclusion,

The current model assumes that each group
determines the utility of the movie following a
multiplicative rule, integrating preference at
the attribute level. One can suspect that there
may be other rules which capture the integration
of individual utilities To address whether the
group choice rule represented by eq. (2) is
useful to predict the group’s movie choice bet-
ter than possible other rules, we employ two
alternative rules as benchmarks - an additive
rule and a mixture rule - and fit those models
against the same data and check the predictive
performance. Note that these benchmark rules
assume that group members are not engaged
in the process of forming an integrated prefer-
ence for attributes,

Benchmark 1: (Additive)
__dexp(X, )+ (-4, exp(Xp,.)
> prexplXp )+ (1~ Jexp(x.8,,)

Benchmark 2: (Mixture)
Ps-j = é! Iexp{x;ﬂw )
Zexp()(;[i“ )

+(1—¢s)——~—,ex"(x”3“)

;ew(x;ﬁ...)

In comparison with other group-choice rules,
the current model outperforms those bench-

marks in both in-sample and predictive fit. Hit
probability (.68 > max{.59(additive rule), .58
(mixture rule)}) and hit rate (72 ) max{54
(additive rule), .63(mixture rule)}) are again in
consensus, Therefore, we see that the multi-
plicative rule better predicts the group choice
in our data.

VI. Concluding Remarks

This study makes the following contributions
to the literature. First, we studied movie con-
sumption based on a group moviegoing per-
spective, which is consistent with market behavior,
We found that genre preference and the effect
of WOM in group decision making are differ-
ent from those in individual decisions: the ef-
fect of all variables we used were amplified
and some of them revealed a group polarization
effect. Thus, if marketers predict movie de-
mand assuming individual movie choice, they
would understate the market responses to their
marketing actions,

Secondly, our study adds to the understanding
of online WOM effects in the literature, Our
study showed that both online WOM valence
and online WOM volume are significant drivers
of movie success, and these effects are stron-
ger when people make a group decision. This
is new to the literature. A previous study at
the macro level suggested that “business shall
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focus more on the mechanisms that facilitate
dispersion of underlying word-of-mouth exchange
rather than try to influence online ratings™ (Duan
et al. 2008a p.1015). In contrast, we make the
new policy suggestion that movie marketers
should focus on both online WOM valence and
volume,
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