| mplementation and Evaluation of Silver Screener:
A Marketing Management Support System for Movie Exhibitors

Jehoshua Eliashberg
Sanjeev Swami
CharlesWeinberg
Berend Wierenga'

May 9, 2000

Key Words: Movies, Decision Support Systems, Managerial Decision Making, Retailing, Scheduling

" Jehoshua Eliashberg is Sebastian S. Kresge Professor of Marketing, and Professor of Operations and Information
Management, Wharton Business School, University of Pennsylvania, Sanjeev Swami is Assistant Professor of
Marketing and Operations Management, Department of Industrial and Management Engineering, Indian Ingtitute of
Technology, Kanpur, India, Charles B. Weinberg is Alumni Professor of Marketing, Faculty of Commerce, University
of British Columbig, and Berend Wierenga is Professor of Marketing, Center for Information Technology in Marketing
(CIT/M), Rotterdam School of Management, Erasmus University, The Netherlands. The authors thank the management
of Pather chain of theaters, especially Ms. Ilona VanGenderenStort, for their helpful comments. Special thanks are due
to Sudhir Saxena and Anoop Sharma for computational help.



1. Introduction

The motion picture industry represents an area where marketing management  support
sysems (MMSS) have a high potentid for helping managers but an unpredictable chance
to succeed. While many of its manageria problems tend to be fairly dructured, the
decison environment is quite dynamic, contractud arangements between parties ae
complex, management turnover gppears to be high, and, perhaps, most importantly, the
cognitive dyle of the decison makers is often nonrandytica or heurigic (Wierenga, Van
Bruggen, and Stadlin, 1999). These characteridics represent chdlenges in developing
implementable modds for decison makers in this industry. Neverthdess, successful
implementation of MMSSs in other areas of the arts and entertainment industry (eg.,
Weinberg 1986) provides optimism for the movie indudtry.

Despite the above-noted challenges, a stream of research that addresses those
issues is emerging. Forecadting, for example, has receved an incressng amount of
attention. Work has been reported on forecasting the enjoyment of movies a the
individud level (Eliashberg and Sawhney 1994) and on commercia success of movies at
the aggregate level (Dodds and Holbrook, 1988, Sawhney and Eliashberg 1996,
Eliashberg and Shugan 1997, Nedamegham and Chintagunta 1999, and Eliashberg,
Jonker, Sawhney, and Wierenga 2000). Other topics that have received research and
modeling attention include release timing of movies and videos (Krider and Weinberg
1998, Lehmann and Weinberg 1998, Prasad, Mahgan, and Bronnenberg 1998), assessing
the impact of advertisng on box-office performance of new films (Zufryden 1996), and
designing contractsin afilm’s supply chain (Swami, Lee, and Weinberg 1998).

The supply chain for movies is comprised of two key parties digtributor and
exhibitor (theater owner). In the U.S, for ingtance, there are eight mgor distributors (e.g.,
gudios such as Disney, Universd, Paramount) and more than 250 exhibitors (eg., Regd,
United Artistls, AMC) who own jointly more than 30,000 screens. The number of movies
shown annualy on these screens is roughly 500. In 1999 they generated $7 hillion in U.S.
box-office revenues from the sdes of approximady 1.5 hillion tickets. Mogt of the
movies shown in the U.S. are American. Foreign film didributors often do not find



screens avalable for their films. The gStuation is somewhat different in Europe. American
films are quite popular there. However, they compete more intensvely on screens with
other domegtic and foreign films. Exhibitors in Western European countries such as the
UK., Germany, France, and Holland, are therefore required to sdlect the movies they
show from larger congderation sets that include local, American, and other foreign films.

A thester owner with an objective of effective screen management thus faces a
complex scenario. The complexity comes from various sources. Fird, the reatively large
number of movies avalable (“Too many pix, too few screens” trumpets a Variety 1995
headline) combined with a short and decaying audience gpped over time poses a
complex management chdlenge. The decison is further complicated because it is made
for a number of screens in a multiple screen theater (i.e, a multiplex). Second, each
week’s release of new movies brings continua pressure from the digtributors to generate
screens and playtime for them. Third, exhibitors often possess a number of facilities (i.e,
theasters) in the same geographica area. This presents another booking chdlenge —
managing the interdependency among severd fadilities Fourth, the nature of the
digtributor-exhibitor contract in the motion picture indudry in the U.S. as wel as in
Europe is quite unique. For example, in the U.SA., in Sgning a contract to play a movie
in its theaters, the exhibitor becomes obligated to play the film for a certain period of
time even when audience demand is week. The financid arangements between
digributors and exhibitors are dso unique to the motion picture industry. Box-office
receipts ae Flit between the digributors and exhibitors such that the split favors the
digributor in the first few weeks of the movie playing, but shifts to the exhibitor's favor
later on. Didributors thus have a strong incentive to promote the movie intensvey in
their initid play period. On the other hand, the longer exhibitor plays the movie , the
larger its share of the box-office receipts becomes. At the same time, theater attendance
for a movie typicdly dedlines the longer it plays Generdly, al concesson revenues go to
the exhibitor.

The complexity of the screen management problem just described indicates that
there is a real need for a MMSS that can help theater programming managers in their task
of optimaly choosng movies for ther limited screen capacity. In fact a system with that
god, is avalable. Swami, Eliashberg and Weinberg [SEW](1999) have developed the



SiverScreener model. SilverScreener helps to sdect and schedule movies for a multiple-
screens theater over a fixed planning horizon in such a way that the exhibitor's
cumulative profit is maximized. In an example, they showed in an ex-post andyss that if
a particular theater in New York City would have used SlverScreener, this theater could
have redized an edimated profit increase of 38%. However having a decison support
sysdem avalable is one thing, but having it actudly implemented and used is another
(Little 1970; Naert and Leeflang 1978; Wierenga, van Bruggen and Stadin 1999). This is
egpecidly true in an environment that treditiondly vaues intuition and crestivity more
than analys's, such as the movie scene.

In this paper we describe how SilverScreener was implemented and used by a movie
thester company in the Netherlands. We will first describe the decision Stuation and our
implementation drategy. After that we present the SilverScreener model and a number of
issues related to the specific implementation. In this case the modd was used in an
adaptive scheduling mode, which requires frequent interaction between the users of the
modd and the model operators. Given that modd users and modd operators/builders are
located on different continents, this implies a heavy dependence on modern Internet
Communication Technologies (ICT). Subsequently we will andyze the results of usng
SlverScreener for the company, both in terms of the effect on salesprofits and on the
satidaction of the managers involved. Findly we will formulate concdusons and lessons
learned.

2. Implementation Strategy

Our implementation drategy for SlverScreener was guided by Wierenga, Van Bruggen
and Stadin's [WVS (1999) framework, which relates the success of a marketing
management support sysem (MMSS) to a number of factors: demand side factors, supply
side factors, the match between demand and supply, design characteristics of the MMSS

and characteristics of the implementation process (see Figure 1).

[Figure 1 About Here¢]



The demand side of the MMSS is movie programming a Pathe The Netherlands. This
movie exhibitor, headquartered in Amgterdam, asked us to carry out an implementation
of SlverScreener for one of ther theeters. Pathe, the largest movie theater company in
the Netherlands, owns a large chain of cinemas. In the Western part of the country (the
Randdad), Pathe is the dominant exhibitor. The Programming Depatment of Pathe
chooses which movies to play in which theater(s) and on which screen, in a given week,.
Programming decisons are made centrdly in Amsterdam, for dl the Pathe theaters in the
country. The Programming Depatment is in congant touch with digtributors, about new
movies that will be released, the availability of copies of movies, renta terms possble
dots for movies in theaters that are availadble, and so on. Programming decisons are
made on a week-by-week bass In the Netherlands a new movie week, darts every
Thursday. Every Monday morning a team of three people meets and jointly prepares a
movie dlocation schedule for dl the Pathe screens in the country for the following movie
week, effective the next Thursday. It was decided to choose the theater Buitenhof in The
Hague for the SilverScreener implementation. Buitenhof is a middie-Szed thester with
Sx screens, ranging from 113 to 434 seets, and is one of the three theaters Pathe owns in
The Hague. Buitenhof was renovated about two years earlier and Pathe management
wanted to give it afurther boost by optimizing the movie programming for this thester.

Usng WVSs framework, the following implementation drategy for SilverScreener
MM SS was determined:

1. An enironment was chosen with a rddively favorable initid dtitude towards a
marketing management support system.

2. An excdlent technicd match was made between the decison problem and the
marketing management support system.

3. Given the low experience with modds (and andyticd methods in generd) in the
organizationd environment, the MM SS was operated externdly.



4. The SlverScreener’s recommendations were accessble ingantly through the Internet
to the decision makers, and presented in avery user-friendly way.

5. Condant involvement of the users was maintained during the process.

We will daborate these items in the following.

(1) AsFigure 1 indicates the attitude towards the MMSS (in this case SilverScreener)
among the users is an importat determinant of its success. In this context we thought
it would be a good idea to have Pahe The Netherlands as our client for
SiverScreener. Two of the three members of the Peathe programming team had
paticipated ealier in the successful implementation of another MMSS, the
Moviemod modd (Eliashberg, Jonker, Sawhney and Wierenga 2000). Moviemod is
dso a decison support sysem, aming a forecasing the “number of vidtors’
(attendance) of a new movie. This earlier experience helped to form a reatively
favorable initid attitude towards MMSSs in generd, and SilverScreener in paticular.
This attitude towards the system is an important factor, because on another relevant
characteristic of the decison makers, cognitive style, the dtuation was mixed. One of
the members of the Pathe programming team made it very clear tha he had no trust
whatsoever in mathematicad models. Neverthdess that same person had a very good
intuitive “fed” for which movies will be successful and which will not. In terms of
cognitive style, the other members of the team are more andyticd and “in-between,”
respectively. The development of the attitudes of the SlverScreener users over time
was monitored, by adminigering an attitude scde three times during the

SilverScreener implementation period (see below).

(2) Movie programming decisions represent ardatively structured type of problem.
Moreover the movie indudry is very rich on data. This Stuation creates a demand for
an optimizing model. This is exactly what we have on te supply side. As we will see
later in more detal, SlverScreener modes the movie programming problem in terms
of (decison) variables and relaionships, and is able to find the optimd solution. So,



on this count, there is a good match. This technicd meatch is a favorable condition for,

but not a guarantee of success, however.

(3) The (andyticdl) SilverScreener gpproach is new to the organizationd environment of

Pathe and the team of decison makers has a mixed compostion as far as cognitive
dyle is concerned. Given an overdl lack of experience with analyticd methods in the
company, it was decided that the Pathe decison makers would not operate
SilverScreener themsdves. Too many technical bariers would prevent successful
use. Therefore the mode developers carried out the weekly SilverScreener runs and
made recommendations to Pathe's programming team. We fdt that this way of
operating has the best fit with the demand side.

(4) The demand dde factor time constraints is very important to movie scheduling a
Pahe. Every week new information from the market (ticket sales, movie releases)
comes in, and the new recommended schedule has to be on the desk of the
programming team before the weekly programming sesson darts. Therefore we
relied heavily on the communication posshilities offered by the Internet. The remote
running of a modd is possble since input and output data for SilverScreener can be
transferred globdly, ingantly and without any codts. Thus in teems of design of the
MMSS we made the results immediately accessible to the users, presented as directly
implementable recommendetions. In addition, one of the authors was located in

Holland, which facilitated persond interaction.

(5) As Figure 1 indicates, user involvement is an important eement of the
implementation process of an MMSS. Throughout the process the users of
SilverScreener were directly involved. There was a frequent (on-line) interaction
between mode users and model builders/operators. As indicated in Figure 1, another
implementation factor that can simulate the success of an MMSS a great ded, is the
presence of an “MMSS champion”. In this case we had such a champion available.
One of the members of the programming team was a great believer in the vaue of
SiverScreener for Pathe. She put a lot of effort into obtaining the data needed for



running the model and dso in bringing the SilverScreener results to the atention of
the other team members, every Monday morning.

3. Modeling Framework

We formulated the exhibitor's problem as an integer programming mode, which is a
gpecid case of the SilverScreener modd (SEW). In this paper, we briefly summarize the
generd dructure, but we eaborate on the specifics of the Pathe implementation The
interested reader can find a full mathematicad formulation of the modd in SEW (1999).
For each movie that is avalable to Pethe, the manager has to decide whether to schedule
that movie and, if o, for how many weeks! Using the rolling horizon approach in SEW,
each week Pathe management sdects the movies (3x in the case of Buitenhof) that will
optimize its results over the next 8 weeks. However, they implement the recommendation
provided by the mode for the first week. In the following week, with a revised data s,
the modd is rerun with an eight week horizon, now set one week ahead. This gpproach
dlows Peathe to condder the long run implications of its choices, while 4ill dlowing for
the decisons to be based on the most recent data (about ticket saes, movie availability,

and contract terms).
31 The Silver Screener M odél

The objective function of the integer programming modd to maximize revenue over W

weeksin amultiplex isasfollows
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Xjiw - binary (decision) G1 variable which takes vaue 1 if movie | is scheduled for i

weeks starting in week w,

1 Computational efficiency is obtained by defining a binary variable [ inw e {0,]} ] which takes on the

value 1 if moviejisscheduled for i weeks starting in week w, see below.



R, - totd revenue (explaned in the next section) received by the exhibitor if Xy is

jiw

equal to 1,
w - length of planning horizon,
N - tota number of movies considered during the planning horizon,
r - release date of moviej,
dj - last week that moviej can play.

In addition, there are a number of mathematica condraints on the model to ensure
that, for example, no movie is scheduled before it is actudly avalable and al screens are
fully booked. We coded the above mode in AMPL (Fourer, Gay, and Kernighan 1993), a
modeling language for mathematical programming.

3.2 Screen Allotment Heuristic

Each week, SilverScreener recommends a set of movies irrespective of the screen on
which the movie plays. Since the Sx streens a the Buitenhof thester have different
sedting capacities (see Table 1), we assgn movies to screens according to the following
gmple heurisic: Each week, dlocate the movie with highest number of vigtors to the
highest capacity screen, the movie with the next highest esimated number of vistors to
the next highest capacity screen, and so on In other words, the application of the mode
first chooses a set of movies, and then the movies are dlocated to the thester screens in
the order of ther capacities The screen dlocation heurigtic is in accordance with the

managerid decison making in this context. Sdlouts of movies in the smdler screening
rooms are unusud.

[Insert Table 1 About Hereg]

2 The analysis is conducted on an Intel Pentium class computer, thus resulting in user-friendly

implementation. The time taken to solve such problems was of the order of afew seconds.



3.3 Exhibitor’s Praofit Contribution

The profit contribution, Riw, generated by Movie | if it plays for i weeks starting in Week
w, is sum of two components — (a) concession profits (e.g., popcorn and soft drinks sales)
and (b) exhibitor's share of the movie's box-office gross revenue. Exhibitor's share is
the percentage of the box office revenue received after paying the distributor's share
(rental cost) and tax deductions. The exhibitor’s share is not fixed, but varies from movie

to movie and is generdly higher the longer the movie plays a the theeter.

Accordingly, Riw is given by the following expression.

R =
jiw

+
[¢}

W -1
& POP, + EXSHARE, * GROSS,,

)
j:l’...’N’ i::]_’...’dj - r]_ +1 W:rj’”'!dj -i+1

where

POP;, — concesson profits (e.g., popcorn and soft drinks saes) generated by Movie | in
Week u,

GROSS,, — box-office gross revenue generated by Movie | in Week u,

EXSHARE;, — exhibitor’s share of the box-office gross revenue of Moviej in Week u.

The exhibitor's share, EXSHARE;, Iis specified by the contract terms between the
respective digtributor-exhibitor pairs. Both POPj, and GROSS, are directly proportiona
to the corresponding number of visitors to the thester®> The number of vistors is
determined by the demand function, whichis explained below.

3 Specific approaches to estimating the variables EXSHARE, POP, and GROSSin the context of the Pathe
implementation are discussed below.



34 Demand M odel

Consgent with empirica results reported in Swami, Eliashberg and Weinberg (1999),
Jedidi, Krider, and Weinberg (1998), Krider and Weinberg (1998), and Sawhney and
Eliashberg (1996), we use an exponentidly declining demand curve to edimate the
number of vigtors attracted by a movie. In addition to the two parameters (accounting for
opening and decay rates) usudly included in the demand mode in the above dudies, we
incorporate a separate (dummy) varidble to account for the effects of holidays.
Accordingly, we model demand as the following three-parameter exponentidly declining
function.

b ju+cH +e

Demand (number of visitors) = VISTOR, =& ;€ (3)

where aj >0and b; < 0are opening and decay factors for Moviej,

_ 11, if uisaholiday week
- % 0, otherwise

c isthe holiday factor®, and e ~ norma (0, s 2).

4. Case Study: Implementation of Silver Screener at
Pathe, The Netherlands

SilverScreener was implemented a the Sx screen Buitenhof theater in The Hague (see
Table 1). After some preliminay work garting in the early fal of 1999, the modd was
fird implemented on a weekly bads usng the rolling horizon gpproach sarting in week
45 (cdendawise) of that year. In the last two weeks of 1999, the manager primarily

* If there is more than one holiday in a season, then the proposed model could become a vector having

holiday-specific elements such asHs, H,, Hz, and so on.



reponsble for SilverScreener went on holidays and thus the schedule in the Buitenhof
remained unchanged in weeks 51 and 52. Data were not available for the SlverScreener
project until the third week of 2000; we then monitored the modd’s performance for the
fird 8 weeks of 2000. Usage of the SlverScreener modd continues as of this writing
(May 2000). We report the process and results for 1999 in some detail, and summarize

the year 2000 experience more concisely.

4.1.1 TheAuvailability of Data and Other Managerial Estimates

In the fal of 1999 (week 40 of the year), management provided us with the following

data with respect to the Buitenhof thester:
Future Releases — This contains a lig of dl the movies (with release dates) that were
to be released in the second half of the Year 1999. The manager adso indicated the
movies conddered specificdly for Buitenhof. The consderation st as described
below.
Movie Type — This conveys the genre to which the movie beongs, that is, whether
the movieis Drama, Fiction, Comedy or Action type.
Expected Vistors- Management provided inputs from which estimates regarding the
expected demand of each new movie in the consderation set were derived using the
“case-based” reasoning approach. Case-based reasoning is based on the principle that
a new problem is solved, by finding an earlier problem (andogy) in a case base with
dmilar characteridics. The solution for the smilar case is then used, after posshle
adaptation, for the new case (Kolodner 1993; Leake 1996). For a new movie this
means that in an hidorica data base a “matching movie’ is sought in terms of genre
and other characterigtics. The expected number of vistors and the decay pattern for
the new movie is taken from the matching movie in the case base.
Weekly Performance Data (for Week 27-39) — As illugtrated in Table 2, data on dl
the movies that had actualy played at Buitenhof prior to Week 39, the first week of
implementation plan devdopment, were provided. The information includes the
Week of the year, Screen Number, Movie Title, Actud Number of Vidgtors, Tota



Box-Office Receipts, Net Receipts After Taxes®, Film Rentd to the Distributor (based
on the sharing percentages specified in the contract).

[Insert Table2 About Her €]

The condderation st of movies conssts of the movies dready released and the movies
expected to be released during the implementation horizon. Thus, a& Week 40, for
ingtance, it included the movies released between Weeks 27 and 39, and the movies
dated for Elease between Weeks 40 and 52. The consderation set of movies is therefore
dynamic and flexible. For example, in a particular week, the distributor may decide to
postpone a movie that was to be released that week. Alternatively, some movies become
avalable ahead of ther scheduled release date. Moreover, a new movie may
unexpectedly become avalable in a paticular week. This hagppens more often with
foreign rdeases. Two movies (DEEP BLUE SEA and BLUE STREAK) tha were
screened & Buitenhof became avalable in late 1999. The complete congderation set of
movies in the course of this study from Week 40 until Week 52 isshown in Table 3.

[Insert Table3 About Here]

4.1.3 Sequencing of Information Flows and Decisons

The timing of events is of immense importance in the adaptive scheduling
goplication. It indicates when and how data become available to the modder, how long it
takes to prepare and communicate recommendations, when the decisons are taken and
when and how the “feedback” is sent back to the modelers.

This sequence highlights an important and (possbly) unique feature of this
implementation project. The coordination of the implementation involved activities
gpanning three continents — North America, Ada and Europe. The research collaborators
on this project are based in the U.S, India, Canada, and The Netherlands. While the

® The taxes are approximately 10% of total box-office receipts.



empiricd anadyss, execution of the modd and the find recommendations were
conducted each week a the Indian Inditute of Technology, Kanpur, India, the
implementation Ste is in The Netherlands. At the same time, the frequent discussons
were occurring among the researchers via e-mail across the three continents. Therefore,
proper coordination of activities in this project required continud use of the information
and Internet- based technologies.

Since a Pathe, a new movie gats its run on Thursday of a cdendar week, we
define a Movie Week as the period from Thursday of a caendar week to the Wednesday
of the next cdendar week. Thus the actud replacement of a movie occurs a the
beginning of a Movie Week (i.e,, Thursday). The replacement decisions for the upcoming
Movie Week (t+1) are taken on the Monday morning of the running Movie Week (t).
Pathe collects the performance data® of the previous week (t-1) on Thursday of the
current Movie Week, and it is sent on Friday for andyss The actud schedule of the
movies playing in the current week (t) was dso sent with this data At tha moment the
results for the current week are not known yet, of course. An illugtrative case of this data
trangmisson and information sharing scheme is presented in the timing of events diagram
shown in Figure 2. An enhanced ICT system should be able to use the most recent data.

[Insert Figure 2 About Here]

Figure 2 shows the occurrence of different events in a Movie Week for Movie Weeks 45,
46, and 47 in 1999. As shown in the figure, Pathe implements a new movie schedule at
the beginning of a Movie Week (eg., Thursday of Week 45 = t). On Friday, Pathe
recaves the peformance data for Movie Week 44. On the same day, these data are
compiled and sent with the actud schedule for Movie Week 45 to the Indian Inditute of
Technology. The daa is then andyzed for modd implementation, scheduling
recommendations are developed and communicated so as to reach Pathe managers before
they make “Monday morning” replacement decisons for Movie Week 46. The process
repeets itsdf the next week. It is clear that every week, only a period of two days over

® The performance data sent every week is of the similar format as shown in Table 2.



the weekend is avalable for data andyss and developing recommendations. Therefore,
the avalability of data (in paticular the most recent box-office receipts) on time is
critical in such applications. We discuss the importance of web-based technologies in this

context in the conclusion section.

4.1.3 Parameter Estimatesfor the Buitenhof Theater

We now discuss the estimation of the modd parameters based on the managerid inputs.

Exhibitor’s Praofit Contribution:

To edimate Rjw, total profit contribution a movie j generates for the exhibitor if it plays
for i weeks starting in week w, we need estimates of GROSS,, POPjw, and EXSHARE;y
(see Equation 2), caculated appropriately over i weeks. Stating with the number of
vigtors for movie j in wesk w, VISTORy, the corresponding revenue, GROSS;y, the
movie generates for Pathe is estimated as follows.

GROSSw = ATP* VISTOR, * Tax Deduction Factor 4

where ATP is average ticket price a Pathe and is estimated to be Dfl 135 (Dutch
currency) and tax deduction factor is 0.89725.

The corresponding profit contribution from concessions, POP;, is estimated as follows.

POP;w = Average Concesson Profit Contribution Per Vistor * VISTOR o)

The average concession profit per vistor a Pathe is estimated to be Dfl 2.00.

The edimation scheme for the contract terms, EXSHARE;jy, is done as follows. The

scheme varies depending on whether a movie has dready played a the theater or is going
to be released in the future.



For the movies that have already played for some weeks, we generdly find that by
the end of the contract stream, the didributor's share tends to dabilize a 27.5%.
Accordingly, the heurisic employed was. if the contract term for the actud run ends
a 27.5%, dabilize it a 27.5% for the coming weeks, otherwise, use the contract
terms of the “matching movie’ from the previous year' s data

For future releases, we classfy movies as Type A, B or C, depending on the
expected number of vigtors For example if the weekly number of vidtors is
expected to exceed 1000, it is treated as Type A movie. This scheme is used a Pathe
and the genera idea behind this classfication is that the distributor bargains for better
terms for Type A and B movies in the early part of a movie's run. The contract terms

associated with the three different types of movies are shown below.

Contract Term Scheme (% Distributor’sshare)

A B C

First Week 60 50 40
Second Week 50 40 40
Third Week 40 30 40

From Week 4 onwards, the digtributor's share declines by 25% per week until it
dabilizes at 27.5%.

Demand Estimation and Holiday Factors.

Demand Estimation for New Movies

According to Equation (3), esimation of VISTOR, the demand for movie j in week w,
involves estimates of the opening and decay parameters, a; and bj, respectively, and the
holiday factor, c. During the implementation period of SlverScreener (Week 40 to 52),
there were only three holiday weeks. Week 42 (****), Week 43 (****), and Week 52
(Christmas Holiday). Therefore, we estimate the opening and decay rates of a movie by




trandforming the three-parameter mode of (3) into a two-parameter exponentialy

declining modd, which involves only opening and decay rates. Then, the revenues of the

movies in the above mentioned holiday weeks are multiplied by ther respective holiday
factors. These holiday factors are estimated independently and explained later in this
section.

As mentioned earlier in the context of adgptive (rolling horizon) scheduling,
during a given Movie Week, some of the movies in the condderation set have aready
been released, while some are scheduled for release. Accordingly, we divide the demand
edimation scheme (involving opening and decay parameters) for forecasting future
demand into two parts:

@ For movies dready released, we use the two-parameter exponentialy dedining
mode by logtranforming (3) and fitting a regresson modd. Clearly this
approach requires actud data for at least two weeks. For the movies where the
data are available for only one week, we use the first week’'s actua sdes and use
the managerid edstimates for the later weeks. Regressonbased estimates are
generated to forecast attendance for the later weeks.

(b) For forthcoming movies, the following scheme is adopted:

i. If the manager’'s edimates follow a condstently decreasing pattern
during the firgt three weeks for which they are provided, then we use the
regresson model verson of Equatiion (3) usng the three data points to
forecast demand from Week 4 onwards.

ii. If the manager’s edtimates do not decrease consigtently then we use the
esimates for the first 3 weeks. To forecast demand from Week 4
onwards, we use the decay factor of the “matching movie’ from the
previous year's (1998) data (the opening rate in this case is based on the
last managerid estimate).

iii. If a “matching movie’ is not given, then we follow a procedure smilar
to (ii) except that the decay factor used in this case is the average of
decay factors of dl the moviesin the previous year’' s data.



Demand Estimation for Re-Runs

Most movies are played in a continuous length of time. However, occasondly some
movies’ may play for severd weeks and then resume (i.e, re-run) after a bresk of a few
weeks. The demand estimation scheme followed in such cases incresses the counter for
the week number in Equation (2) even during the intermittent weeks in which the movie

is not shown.

Estimation of Holiday Effects

Weeks 42, 43, and 52 are holiday weeks during the 1999 implementation period.
Therefore, we need to estimate ¢, &3, and G2, holiday factors for the Weeks 42, 43, and
52, respectively. At the beginning of the project, Pathe provided us with data for the same
theater for the firsd 26 weeks of 1998. There were five holidays in the first haf of 1998:
Week 8 (spring vacation), Week 15 (Easter), Week 18 (Queen's Birthday), Week 21
(Ascenson Day), and Week 22 (Pentecost). The vaues of the corresponding holiday
factors based on 1998 data are as follows: G = 1.47, ¢i5 = 1.82, c1g=1.92, ¢p1 = 2.37, and
C2 = 1.42.

The manager estimated that both ¢4, and Gz in 1999 are likdy to have a Smilar
effect as that of g and that G2 in 1999 is likely to be smilar to ¢;. This was done to “de-
holidaze’ the data for estimation purposes. Accordingly, the demand estimates given by
two-parameter exponential model (considering opening and decay rates) were multiplied
by 1.47 for Weeks 42 and 43, and by 2.37 for Week 52 of Y ear 1999.

4.2.1 Implementation Results
Table 4 presents the actud schedule used by management in Weeks 40 to 52. Starting in

Week 43, the Buitenhof theater had weekly SlverScreener recommendations available,
50 the actud schedule from that point onwards reflects management’s response to these

" In the current data set, the movies The Mummy and Analyze This are examples of re-runs. The Mummy
was first played from Week 27 to 36 and then played again in Weeks 40 and 41. Analyze This first played
from Week 33 to 39 and then in Weeks 43 and 44.



recommendations. Table 5 presents each wesk’s recommendation following
SilverScreeren approach.®

The face validity of our recommended schedules is very high. Typicdly, a least 5 of
the 6 weekly recommended movies match the actual schedule. Differences are sometimes
due to last minute changes in availability. In Week 45, for example, the only difference is
that the movie DBS was in the actud schedule whereas BD was in the recommended
schedule. However, this is due to the entry of DBS in the condderation st a the last
moment. The manager probably decided to play it in the Buitenhof after seeing its
success a another theater. Of course, by the next week DBS had entered the
consderation set and its continuation was recommended.

[Insert Tables4 and 5 About Her €]

4.2.2 Contingency Schedules

A specific dement that Pethe takes into account, but which was not an dement of
SlverScreener, is the possble implication that a movie choice for Buitenhof may have
for Pathe's other two theaters in The Hague: Metropole and Scheveningen. For example,
sometimes only a limited number of copies of a paticular movie are avalable. If a copy
is used for Buitenhof, there may not be one left for Metropole. At other times, the
decison is driven by more draegic condderations. Despite  SlverScreener’s
recommendation, the manager decided not to play the movie Mickey Blue Eyes (MBE) in
Buitenhof because ‘we have decided to play Mickey Blue Eyes at Metropole as it was

urgently in need of a new movie.”

SlverScreener  condders a dand-done thester and does not take into account
interdependencies among theaters. To accommodate management’s needs, we added a
contingency option for Pathe. This option determines the best schedule if the firgt, second

and third best movies are removed from congderation a the Buitenhof. These options,

8 No recommendeations could be made in Week 44 because of data communication problems.



which took only seconds to run on a computer, were consdered to be extremey helpful

by management.

5. The Success of the Silver Screener | mplementation

The success of a marketing management support system can be assessed by multiple
criteria (see Figure 1). First we have technical validity. Based on Swami, Eliashberg and
Weinberg (1999), and numerous test runs, we are confident that SilverScreener
optimization approach accomplishes its gods in a timdy and efficent manner. So
technicad vdidity is not an issue here. The second criterion of implementation success is
whether or not an MMSS is adopted and used by the decison maker. In the case of Peathe
SilverScreener was used every week. One time, because of a transmisson problem, the
recommendations came late and the people at Pathe became somewhat uneasy about this,
because they wanted to see the recommendation.® So on this count SilverScreener is a
success too. The next two levels where the success of an MMSS can be measured are
impact for the user (satisfaction, perceved usefulness, etc) and impact for the
organization (sdes, profits, etc.). We dart with the level of success mentioned last: the

impact of SilverScreener on sdes and profits.

5.1 Impact of Silver Screener on Salesand Profits

Profitability Analyss.
The objective of SilverScreener is to maximize the exhibitor's cumulaive profit
contribution over the planning horizon. In 1999, the implementation period for the theater
Buitenhof encompasses the last 10 weeks of the year, that is, Week 43 to Week 52. We
aso have data for the first 8 weeks of 2000.

We followed the adaptive decison making approach for the 10 time windows in
1999. In order to see how wdl Buitenhof The Hague has done, given SiverScreener’s

recommendations, we compared its results with two other Peathe theaters with a somewhat

° Although the recommendation could not arrive in time, the last week’s recommendation was still useful,

sinceit included suggested schedules several weeks ahead.



comparable podgtioning, in terms of movies and audience. For this purpose Pathe-
Rotterdam and Pethe-Groningen were chosen. For these theaters we have dso the data on
weekly tickets sdes for 1999 and 2000. Only the programming of Buitenhof The Hague
was supported by means of SilverScreener in late 1999 and early 2000.

The profitability andyss of the modd is done on a weekly bass. The andyss is
done in terms of the number of vidtors (attendance) a each theeater. Prdiminary andyss
indicated that the outcomes on the bass of profitability did not produce any sgnificant
difference in the comparative results, the profit data are obvioudy confidentia.

While we darted actively interacting with Pathe in Week 40, and actudly
proposed a schedule for Week 43 (but not for Week 44 due to start-up difficulties), our
regular ongoing communication of scheduling began in Week 45. At this point in time,
management actively reviewed the SilverScreener recommendations. In Weeks 51 and
52, several members of the management team were away on Chrismas holiday and the
schedule for Weeks 51 and 52 was set to be basicaly the same as that of Week 50. No
SilverScreener runs were made for weeks 51 and 52 of 1999, and also not for the weeks 1
to 3 of 2000. Weekly SilverScreener runs commenced again in Week 3 of 2000.

Table 6 shows the weekly comparison of the three theaters for the 1999 effective
implementation period from Week 45 to 52. The figures in the table show the percentage
change in the number of vigtors from 1998 to 1999. As this is not a controlled
experiment, interpretations of causdity are suggestive a best. Neverthdess, for the
Rotterdam and Groningen theaters this change may be attributed to the periodic change
from one year to other but for Buitenhof it may be due to periodic change as well as
effect of modd implementation. The change in atendance a the Buitenhof are much
higher then for the other two theaters for Weeks 45-50, though the performance of the
two other theatersimproved in the last two weeks of the year.

[Insert Table 6 About Hereg]

Management's review of SilverScreener a the start of 2000 was favorable and

they wanted to continue usng the modd. While some communication problems
interfered with the gathering of data and reporting of recommendations at the dart of the



year, by Week 3 of 2000, the multi-continent SilverScreener implementation was fully
operdiona again.

For the first 8 weeks of the year, we continued to gather comparative data for the
three Pathe movie theasters. As shown in Table 7, we ranked the three theaters by
percentage change in attendance for each of the 16 weeks in our sample. Congstent with
the earlier results, the Buitenhof thester ranked first for 9 and second for 4 of the 16-
weeks period studied.

[Insert Table7 About Her€g]

For the first 42 weeks of 1999, the cumulative attendance at the Buitenhof decreased by
6.1%. For the last 10 weeks of the year, cumulative attendance increased by 10.3% as
compared to the previous year. This improvement, while most likdly be driven by other
factors in addition to SilverScreener implementation, may have been influentid on
management’ s acceptance of the SilverScreener system.

5.2 Managerial Perceptions of the Effect of Silver Screener

Here the issue is whether or not the Pathe management percelves SilverScreener as useful

and an effective tool. We have different pieces of evidence that the answer isyes.

Attitude Scale

Fird, as was dready mentioned, we measured the attitude towards the SilverScreener
among the members of the Pethe Programming Team. For this purpose we used three
items from a scae developed by Schultz and Sevin (1975) for measuring the attitude
towards an information sysem. We administered the scale three times before the team
actudly had used the SilverScreener recommendations (week 42), after the effective
implementation period, referred to earlier (week 49) and after a change in management,
early in the next year (week 13). Theresultsare givenin Table 8.

[Insert Table 8 About Here]



Table 8 shows that for al the managers involved, the attitudes towards SilverScreener
(which darted at a not too unfavorable level) generdly became more favorable over time.
It is interesting to note that the manager who was the most skeptical towards the MMSS
to begin with (Manager 3) apparently needed the longest time to change his attitude, but
findly reaches the same score as the MMSS champion (Manager 1). Interestingly, the
champion, even more 0 than Manager 2, questioned whether SilverScreener would make
her decisons esder. It is dso interesting that the new (senior) manager, replacing
Manager 2, who retired in early 2000, darted with a reaively favorable attitude. This
may be due to the postive way people in the company talked about the system. As Figure
1 shows, communication isacritical success factor of an MMSS,

These results demondrate that after (extended) use the managers gpparently have
an incressingly pogtive perception of SlverScreener’s contribution. However they are
redidic enough not to follow SilverScreener’'s recommendations blindly. There can
dways be condderations that overrule SlverScreener's advice Asked to give an
(subjective) edimate of the influence of SilverScreener’s recommendaions on the

ultimate decision, Manager 1 mentioned a percentage of 70%.

New Manager and New Theater

As discussed, the new senior manager has a rdatively podtive atitude towards
the SilverScreener system. Her behavior is consigent with this attitude. After succeeding
her predecessor as the new boss, she has urged the SilverScreener team to continue with
meaking the recommendations

Peathe has recently opened a new, very large theaster with fourteen screens, near
the new soccer stadium Arena in Amsterdam. The SilverScreener team has been asked to

take on the programming for this thester.

Ovedl, these indicaors of management's perceptions demondrate that
SlverScreener has dso been successful as far as the satidfaction of the theater

management is concerned.



6. Summary and Conclusions

The Silver Screener model has been both adapted and adopted with successful results.
Starting in October 1999 and continuing through the first few months of 2000 (when this
andyss was prepared), the sysem has been in continuous use. While an explicit
experiment to measure the impact of SlverScreener on performance was not possble in
this managerid setting, the compardive results indicate that financid performance was
improved in the Buitenhof , the theater where the modd was implemerted.

The regular use of SilverScreener by Pathe management demondrates that the
potentia for improvement in managerid decison can be redized. However, as indicated
a the dart of this paper, there are a number of hurdles to be overcome in doing s0. These
represent both managerid and technica chdlenges.

For a successful implementation, the published verson of SilverScreener had to
be adapted to the needs of Pathe management. This is to be expected. Fortunatdy, the
SilverScreener system proved to be flexible enough to provide a bass for needed changes
while dill retaining its “promised” ability to yidd improved outcomes. The mode can be
adapted in a least three ways. Firs, by changing the actud mathematics of the mode
itsdf.  While only minor changes were made in the mathematica programming part of
the modd, a new demand estimation system was developed for Pathe. Second, heuristic
gpproaches can be developed to supplement the core model. This was done in severa
places. For example, Snce management had to consder the posshbility of assgning some
movies to other theaters, we developed a set of contingency schedules so that
management could see the impact of removing a movie from the consderaion set and
have avalable a new set of recommended movies. While this served the present Stuation
wel, in the long run more formd treatments of the multi-theater case will likely be
required if the system is to be adopted across the Pathe chain of theaters. Third, managers
may do a post-hoc re-assessment of the SilverScreener recommendations.  As discussed,
mangement followed some, but not al, of the SlverScreener recommendations. While
the exact cause of these changes was not tracked, in another setting (Weinberg 1986), the
manager occasionaly revised regresson based forecasts of attendance at performing arts

events.



Continued success and use of the MMSS a Pathe will require trandfer of the
operation of SilverScreener to Pathe management. One reason for the authors conducting
this study was to learn what was required for a successful implementation. A next gep is
to develop a user friendly verson (incuding autometic entering of box office results and
developing of attendance forecasts) that can be readily run by time pressed managers
whose cognitive styles are not necessarily andyticdl.

Long-term usage, however, will depend not only on technology, but adso on
careful atention to the success factors as outlined in Wierenga, Van Bruggen and Stalin
[WVS (1999). In this paper, we showed how these factors helped in the design of our
implementation and measurement process. More complex applications will depend even
more on criticd underdanding of the implementation process over time. Especidly, it is
important to convince the top management of Pathe (top management support is an
important implementation factor for MMSS in Fgure 1) of the contribution of
SiverScreener. This may make it possble to roll out the sysem to Pathe subsidiaries in
other countries.

Web Based Communications
In movie's scheduling, time is of the essence. With such highly perishable products and
weekly decigons, profit maximization can only take place if the most updated
information is used. However, while higoricaly this required those involved in a project
to be located a the same geographic location, €ectronic communication now makes it
possble for people and facilities to be widdy dispersed. In this project, the
SilverScreener computer runs were literdly carried out nearly hadf way around the world
from the implementation dSte. With communication cods virtudly zero, and therefore
geographic proximity not a requirement, a diverse team of researchers can be assembled
to atack a chdlenging, but continuing (as compared to a one-shot) project. While some
effort was required to edablish an efficient information transmisson system, once
established it can work extremey smoothly.

We think that the ICT facilities, which are available today, open new posshilities
for marketing management support systems: the option of centralized expert centers with
decentrdized applications. As the SlverScreener implementation has shown, it is not



necessary to have highly qudified modd builders or even high levd software a the
physical location of the gpplication. Even ongoing optimization can teke place from a
very digant place. A company does not necessarily have to own or operate an MMSS
itsdlf, but may subscribe to an MMSS sarvice from a place esewhere in the world. This
brings very sophisticated MMSS within the reach of (smal) companies who do not have
the resources to aguire the expertise and the software themselves. Nevertheless, the role
of persond contact should not be underestimated. Initid interest in this project was

generated through interactions with some of the team membersin previous work.

Concluding Comments

We ae optimigic about the future of MMSS in the movie indusry. Our
experience a Pathe, combined with a number of interesting research dreams as
illugrated at the dart of this paper, suggest that there are both chdlenging problems and
implementable solutions available to managers in the movie indudry. More directly a
Pethe, the fact that management has asked for severa extensons of the mode indicates
that modding isnow seen asaway to help address difficult issues.

We ae aso optimigic about the effect of the current ICT posshilities on the
further adoption and use of MMSS. They will enable the globa rollout of new tools and
sysemsin avery short period of time.

Neverthdess we should dways combine this with sufficient atention to the
goecifics of the implementation in the actud company. As marketing management
indructors in four different countries, we often urge executives to “Think globd, act
local.” We bdievethat is good advice for management scientists aswell.



References

Dodds, John C. and Morris B. Holbrook (1988), “What's an Oscar Worth? An Empirical
Egtimation of the Effect of Nominations and Awards on Movie Didribution and

Revenues” in Current Research in Film: Audiences, Economics and the Law, Volume 4,
B. A. Audtin, ed., Norwood, NJ: Ablex Publishing Co.

Eliashberg, Jehoshua and Mohanbir S. Sawhney (1994), “Modding Goes to Hollywood:
Predicting Individud Differencesin Movie Enjoyment,” Management Science, Volume
40 (September), pp. 1151-1173.

Eliashberg, Jehoshua and Steven M. Shugan (1997), “HIm Critics: Influencers or
Predictors?’ Journal of Marketing, Volume 61, Number 2 (April), pp. 68-78.

Fourer, Robert, David M. Gay, and Brian W. Kernighan (1993), AMPL: A Modeling
Language for Mathematical Programming, The Scientific Press, San Francisco, CA.

Jedidi, Kamel, Robert E. Krider, and Charles B. Weinberg (1998), “ Clustering at the
Movies,” Marketing Letters, Volume 9, Number 4, pp. 393-405.

Krider, Robert E. and Charles B. Weinberg (1998), “ Competitive Dynamics and the
Introduction of New Products. The Mation Picture Timing Game,” Journal of Marketing
Research, Volume 35, Number 1(February), pp. 1-15.

Lehmann, Dondd R. and Charles B. Weinberg, (1998), “ Sdles Via Sequentia
Digribution Channels. An Application to Movie Audiences,” Working Paper, University
of British Columbia

Little, John D. C. (1970), “Modds and Managers. The Concept of a Decison Cdculus”
Management Science, Volume 16, pp. B466-B485.



Naert, Phillipe and Peter Leeflang (1978), Building I mplementable Marketing Models.
Leiden: Martinus Nijhoff.

Nedlamegham, Ramya and Pradeep Chitagunta (1999), “A Bayesian Model to Forecast
New Product Performance in Domestic and Internationd Markets,” Marketing Science,
Volume 18, Number 2, pp. 115-136.

Prasad, Ashutosh, Vijay Mahgan, and Bart J. Bronnenberg (1998), “Product Entry
Timing in Dud Didribution Channes: The Case of the Movie Industry,” Working Paper,
Univerdty of Texasa Audtin.

Sawhney, Mohanbir S. and Jehoshua Eliashberg (1996), “A Parsmonious Model for
Forecasting Gross Box Office Revenues of Motion Pictures” Marketing Science, Volume
15, Number 2, pp. 113-131.

Swami, Sanjeev, Eunkyu Lee, and Charles B. Weinberg (1998), “Optima Channel
Contracts for Marketing Perishable Products,” Working Paper, University of British

Columbia

Swami, Sanjeev, Jehoshua Eliashberg, and Charles B. Weinberg (1999), “ SilverScreener:
A Modding Approach to Movie Screens Management,” Marketing Science, Volume 18,
Number 3, pp. 352-372.

Variety (1995), “ So Many Pix, So Few Screens,” April 24-April 30, page 1.

Variety, The International Entertainment Weekly, various issues.

Weinberg, Charles B. (1986), “ARTS PLAN: Implementation, Evolution and Usage,”
Marketing Science, Volume 5, Number 2, pp. 143-158.



Wierenga, Berend, Gerrit H. Van Bruggen, and Richard Stadlin (1999), “ The Success of

Marketing Management Support Systems,” Marketing Science, Volume 18, Number 3,
pp. 196-207.

Zufryden, Fred S. (1996), “Linking Advertisng to Box Office Performance of New Flm
Releases-A Marketing Planning Modd,” Journal of Advertising Research, Volume July-
August, pp. 29-41.



Table 1. Screen Capacity

SCREEN 1 2 3 4 5 6
CAPACITY 434 342 216 151 139 113
Table 2: Weekly Performance Data Produced at Buitenhof
Week  Screen Title Number of Visitors Total Box-Office Net Receipts After Film Rental to
Number Receipts Taxes Distributor
9942 1 Star Wars Episodel 4878 65247.5 61648.83 30824.4
2 The Haunting 3555 48528 45781.32 22890.7
3 The Runaway Bride 1245 17196 16222.71 6489.08
4 Austin Powers 2/spy 459 6136 5788.7 1736.61
5 Big Daddy 1647 21081 19888.28 7955.32
6 Tea With Mussolini 339 4708 4441.53 1776.61
Table 3: Consideration Set of Movies
Movie Title Movie Title
Number Number
1 NOTTING HILL (NH) 18 STARWARSEPIS. 1 (SWE1)
2 CRUEL INTENTION (Cl) 19 INSPECTOR GADGET (IG)
3 THE MATRIX (TM) 20 TEA WITH MUSSOLINI (TWM)
4 EXISTENZ (EXI1S) 21 INSTINCT (INSTINCT)
5 SHE'SALL THAT (SAT) 2 OUT-OF-TOWNERS (OOT)
6 ED TV (ED) 23 THE HAUNTING (TH)
7 THE MUMMY (MUMMY) 24 BIG DADDY (BD)
8 SLIDING DOORS (SD) 25 DO NOT DISTURB (DND)
9 NEVER BEEN KISSED (NBK) 26 RANDOM HEARTS (RH)
10 THOMAS CROWS AFFAIR (TCA) 27 GENERAL’SDAUGHTER (GD)
11 ANALYZE THIS(AT) 28 MICKEY BLUE EYES (MBE)
12 WILD WILD WEST (WWW) 29 DISNEY'STARZAN (DT)
13 EYESWIDE SHUT (EWS) 30 JAMESBOND: TWINE (JBT)
14 RUNAWAY BRIDE (BRIDE) 31 END OF DAY S (EOD)
15 AUSTIN POWER 2/SPY (AP) 32 BOWFINGER (BOWF)
16 OFFICE SPACE (09) 33 DEEP BLUE SEA (DBS)
17 SQUAD THE (SQUAD) A BLUE STREAK (BS)




Table 4: Actual Schedule for Weeks 40-52

Week \ Screen 1 2 3 4 5 6
40 SWE1 BRIDE AP MUMMY EWS SQUAD
41 SWE1 BRIDE TWM MUMMY AP oQoT
42 SWE1L TH BRIDE AP BD TWM
43 SWE1L TH BRIDE AT BD TWM
44 SWE1L TH DBS BRIDE BD AT
45 DND DBS RH TH SWE1 BRIDE
46 GD DBS SWE1L DND RH BRIDE
47 DT DBS GD RH SWE1 BRIDE
48 DT DBS BS SWE1L GD BRIDE
49 BS DT DBS GD SWE1 BT
50 BS DT DBS GD SWE1 BT
51 BS DT DBS GD SWE1 BT
52 BS DT DBS GD SWE1 DT

Table5: Slver Screener Recommended Schedule (Based on Adaptive Scheduling)

Week \ Screen 1 2 3 4 5 6
43 SWEL TH BD EWS BRIDE TWM
7 > > > * v *
45 SWEL RH TH BRIDE DND BD
46 €y SWEL RH TH DBS DND
47 MBE €y DBS DT SWEL RH
48 DBS €y SWEL DT BRIDE IG
49 BT BS DT SWEL DBS D)
50 BT EOD DT SWEL BS DBS
51 BT DT EOD DBS BS BOWF
52 BT DT EOD DBS BS BOWF

* - The recommendation could not be made for Week 44 due to data communication problems.




Table 6: Weekly Percentage Changein the Visitorsfrom 1998 to 1999

Week \ Theater Buitenhof Rotterdam Groningen
45 292 -9.53 -543
46 -592 -18.55 -12.10
47 -9.13 -6.26 -17.55
48 10.14 -2.36 -10.65
49 5753 4447 52.80
50 43.95 4241 23.30

Table 7. Weekly Ranking of Theaters Based on Year-to-Year
Changein Total Number of Visitors

Week (Year)\ Buitenhof Rotterdam Groningen

Theater

45 (1999 1 3 2

46 (1999 1 3 2

47 (1999) 2 1 3

48 (1999 1 2 3

49 (1999) 1 3 2

50 (1999) 1 2 3

51 (1999) Christmas Holiday | Christmas Holiday Christmas Holiday
52 (1999) Christmas Holiday | Christmas Holiday Christmas Holiday
01 (2000) 3 2 1

02 (2000) 3 1 2

03 (2000) 1 2 3

04 (2000) 1 3 2

05 (2000) 1 Film Festival 2

06 (2000) 2 1 3

07 (2000) 2 3 1

08 (2000) 1 3 2




Table 8: Measures of Manager s Attitude towar ds Silver Screener over Time

Manager 1 Manager 2 Manager 3 New
Wk Wk Wk | WKk Wk | Wk Wk Wk | Wk
422 49 13° | 42 49 | 42 49 13 13

Item 1
| think that movie planning
decisonswill be easier
when using SilverScreener 2° 2 3 3 3 2 3 3 3

Item 2
| think that movie planning
decisonswith
SilverScreener will be better 3 3 4 3 4 2 2 4 3

Item 3
| expect to be able to
improve my movie-planning
decisonsusing 4 4 4 4 4 4 3 4 4

SlverScreener

Sum 9 9 11 | 10 11 8 8 11 10

21999 2000
¢ Scale (1 = stronglly disagree, 5 = strongly agree)



Figure 1. Integrative Framework of the Factorsthat Determine the Success of a
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Figure 2: Timing-of-Events Diagram for Silver Screener Implementation Project at

Pathe Theaters
M ovie Week 45 46 47
Dates Nov 4-Nov 10 Nov11-Nov17 Nov18-Nov24
BASED ON DECISION
TAKEN AT PATHE START OF START OF ¥ START OF MOVIE
ON NOV. 1 (MONDAY)  MOVIE-WEEK 45 MOVIE-WEEK 46 WEEK 47
IN MOVIE WEEK 44 o} ' AND 1 AND AND
IMPLEMENTION - IMPLEMENTATION IMPLEMENTATION
OF NEW OF NEW SCHEDULE OF NEW SCHEDULE
SCHEDULE
THURSDAY
(November 4)
CATHE PATHE PATHE
COMPILES COMPILES
COMPILES WEEK 45 WEEK 46
WEEK 44 DATA AND DATA AND
DATA AND WEEK 46 WEEK 47
FRIDAY WEEK 45 P ACTUAL ACTUAL
(November 5) ACTUAL >
L Data sent |to Indian Llnstitute of Technology
; SilverScreener
SAT/SUNDAY | SiverScreener RECOMMENDATION SilverScreener
RECOMMENDATION FOR
N FOR WEEK 47 RECOMMENDATION FOR
(Nov. 6 and 7) WEEK 46 DEVELOPED AT WEEK 48 DEVELOPED AT
DEVELOPED AT
INDIAN INSTITUTE OF INDIAN INSTITUTE OF
INDIAN INSTITUTE OF
TECHNOLOGY TECHNOLOGY TECHNOLOGY
L Recommendation Lcommunicated to LPathe
DECISION-MAKING DECISION-MAKING DECISION-MAKING
MONDAY FOR WEEK 46 FOR WEEK 47 i FOR WEEK 48
(November 8) AT PATHE AT PATHE AT PATHE
ON NOVEMBER 8 ON NOVEMBER 15 ON NOVEMBER 15

TUESDAY
(November 9)

WEDNESDAY
(November 10)

END OF MOVIE
WEEK 45

END OF MOVIE
WEEK 46

END OF MOVIE
WEEK 47




