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Summary 
The storage capacity of video databases is growing rapidly. This development converges in an 
information access problem: when more video data are stored, it is more difficult to find a way 
through them and to retrieve the right item. Yet, users must be able to explore the content of video 
storage systems efficiently. There are several techniques that provide a better accessibility of video 
databases by segmenting and representing abstracts of the stored video data. However, automatic 
video representations, based on content, are not yet feasible. Little is yet known about semantic 
properties of video content and about how people represent video content. 

The objective of this research was to explore whether structure and homogeneity could be detected in 
people's representation of video content. An exploratory study was conducted to explore whether 
people use specific parts of the film "Our Selena is Dying" to represent its content. An experiment 
was designed in which subjects identified salient events that occurred in the film. They verbally 
reported events from the film that they could recall after having watched the film and they marked 
events in the film while they were watching the film. 

Different analyses were used to explore structure and homogeneity in reported events and marked 
events . The film was segmented, on the basis of time intervals, camera shots and episodes . The verbal 
reports and the marks of events were used to analyse the segments to locate salient fragments. 

Three short fragments in the film were localised by which the subjects represented the film. These 
results were supported by cluster analysis, verbal report grouping, camera shots with a significant 
higher number of marked events and by identification of episodes. The results of this first exploration 
are promising. People appear to represent film in a structured and homogeneous fashion . However, 
more studies are needed to validate these results and to address the issue of content based video 
representation . 
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1. Introduction 
Much of the video information that is offered to the public as analogue information today, will be 
transmitted as digital information in the near future. Some television broadcasting companies for 
example, recently traded their analogue channels for cheaper digital channels with large capacity. The 
amount of digital video that flows to the public and the number of services that offer digital video is 
expected to increase immensely. Current technological research therefore aims at the development of 
digital mass storage devices to manage the flow of digital video in the home. A European project has 
been defined to investigate the technical feasibility of a digital video storage system with large 
capacity for the domestic environment. Within this project, it is recognised that there is a need for 
intelligent management and search methods for the visual information in digital video (De Lang, 
Lagendijk & Persoon, 1996). 

In the commercial domain, content providers are including information about video programs by 
means of Digital Video Broadcasting - Service Information (DVB-SI). This DVB-SI, usually, 
comprises a description of the video content, for example, genre, the duration and the beginning time 
of a program. However, the information obtained by means of DVB-SI currently gives very limited 
information. In the domains of computer science and signal processing, methods are being explored 
and developed to analyse video material. Segmentation algorithms exist that can be used to analyse 
the properties of video signals and to partition video material in sequential segments that represent, 
for example, single camera shots, or scenes. Single stills (so-called key frames) are extracted and used 
to represent the sequential segments. The key frames and segments can then be used in user interfaces 
to access video material. However, the information obtained by means of key frame extraction 
currently gives an overload of information. A video may exists of, for example, hundreds of camera 
shots or scenes and these are currently represented by an equal number of extracted key frames. Users 
of digital video storage systems yet need to know and recognise which video material will be 
available and what has been'stored on their systems in fast and effective ways. It is highly unlikely 
that they will represent the contents of their video systems by means of impoverished DVB-SI or 
numerous key frames. Hence, to be effective, the representation of video in domestic settings has to 
match the way people represent video content. Unfortunately, not much is known about how people 
represent video content. 

This project will explore whether people use specific parts of a video to represent its content. The 
current state of the art of video representation techniques will be addressed in the next chapter to 
provide background information. Demands for a model that classifies video based on its content will 
be presented. An approach to video representation based on cognitive psychology will be discussed to 
provide a basis for the research on people's representation of video content. The research question of 
this project will be discussed in chapter 3. Terminology that is used in this report will be defined in 
chapter 4. The experimental design will be described in chapter 5. The results of the experiment will 
follow in chapter 6. The conclusion will follow in chapter 7. 
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2. Literature overview 
Storage devices like computer hard disks, CD-ROMs and magnetic tapes are rapidly increasing in 
storage capacity and multimedia databases are growing accordingly. These developments converge in 
an information access problem: when more data are stored, it is more difficult to find a way through 
them, yet users must be able to explore the content of multimedia storage systems efficiently. There 
are several techniques that provide a better accessibility of multimedia video databases by segmenting 
and representing abstracts of the stored video data. 

2.1 Video segmentation 
Segmentation of video in elemental units is a common technique to provide a basis for representation 
of video content. The elemental units of a video are video frames and camera shots. Video frames are 
single stills that are recorded by a camera. Camera shots are sequences of successive video frames 
from the moment a camera starts recording until it stops. Video segmentation consists of detecting the 
boundaries between consecutive camera shots, such as, cuts, dissolves, wipes, fade-ins and fade-outs. 
The camera shots that are identified by video segmentation techniques are the shortest video 
fragments that can be indexed in a multimedia database (Ahanger & Little, 1996). 

The techniques to detect camera shot transitions rely on low-level image features that can be 
computed from physical video signal properties, such as colour components and motion vectors . 
Difference metrics techniques can be used to detect camera shot transitions in the video signal, such 
as pair-wise pixel comparison, histogram comparison, motion continuity, mathematical models of 
gradual transitions and multi-pass approaches. Furht, Smoliar & Zhang (l 996), Dailianas, Allen & 
England (1995) and Ahanger & Little (1996) have described and compared several methods for video 
segmentation. 

2.2 Video representation 
The pragmatic engineering approach to video content is that it is carried explicitly by camera shots. 
The current method to create a representation of video content is based on a so-called content-free 
content analysis. A content-free content analysis focuses on properties of the video signal rather than 
on interpretation of the video content. Salient features that can be detected in the video signal are used 
to mark positions in the video that, from the current engineering point of view, best represent that 
video. For example, salient changes in the video signal between camera shots indicate, according to 
this approach, a change of subject in the video content. Existing video tools apply a content-free 
content analysis to create a representation of video that is based on the detection and visualisation of 
salient camera operations, video stills, key frames or image statistics (Furht, Smoliar & Zhang, 1996). 

2.3 Video management tools 
Several tools for video management that apply video segmentation algorithms have been built. For 
example, the video browser, which is developed by England et al. ( 1996), is depicted in Figure 1. This 
video browser represents video by displaying several video frames that are extracted from a video 
stream. The extracted frames can be identified by a segmentation method or be taken as equidistant 
time steps through the video. Figure I shows frames in such time steps. 

Zhang, Low, Smoliar & Wu (1995) have designed a hierarchical video browser (see Figure 2). This 
browser represents the entire video by a few frames, each corresponding to a video segment that 
consists of an equal number of consecutive camera shots. Any of the segments can be subdivided to 
create the next level of the hierarchy. The last level in the hierarchy shows all the frames in a camera 
shot. 
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An example of a video management tool that visualises camera operations is VideoSpacelcon 
(Tonomura, Akutsu, Otsuji & Sadakata, 1993). Video management tools that visualise image statistics 
are, for example, VideoMAP (Tonomura, Akutsu, Otsuji & Sadakata, 1993), I/Browse (England et al., 
1996), VideoScope (Tonomura, Akutsu, Taniguchi & Suzuki, 1994) and lnformedia (Wactler, Kanade 
& Smith, 1996). 

Figure 1: Video browser (England et al., 1996, pp. 8). 

L !:V ZL 
z 

I. i: V !:L 

' 
Figure 2: Hierarchical video browser (Zhang, Low, Smoliar & Wu, 1995, pp. 69). 

Current video browsers represent video based on salient features that can be detected in the video 
signal and ignore the semantics of the video content. The need to employ semantic information about 
the video content in the segmentation and indexing techniques is widely recognised. For example: 

"Content is conveyed in both the narrative (speech and language) and the image. Only by the 
collaborative interaction of image, speech, and natural-language understanding technology, diverse 
video collections can be successfully populated, segmented, indexed and searched with satisfactory recall 
and precision. This collaborative interaction approach uniquely compensates for problems of 
interpretation and search in error-ridden and ambiguous data sets " (Wactler, Kanade, Smith and 
Stevens, 1996 pp. 46), or 
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"Visual data are perceived differently by different people. To represent all the different interpretations 
by textual keywords is an impossible task as one cannot foresee all possible interpretations of the data 
during indexing. Using video as a primary multimedia data source requires effective ways of 
retrieving the desired video data from a database. To do so, a model that classifies video data on the 
basis of its semantic properties must be developed" (Ahanger and Little, 1996 pp. 28), or 

"Content parsing is most effective with an a priori model of a video's structure. Such a model can 
represent a strong spatial order across a sequence of shots . ... Our approach to content parsing begins 
with identifying key features of the image data, which are then compared to domain models to identify 
objects inferred to be part of the domain. We then identify domain events as segments that include 
specific domain objects" (Smoliar and Zhang, 1994 pp. 64). 

5<.eoe 
'h~ng~ 
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Wactler, Kanade, Smith & Stevens (1996) have 
described an image processing model for video 
classification, segmentation and retrieval (see Figure 3) 
that shows several analyses that are applied in their 
video processing system. Although Wactler et al. claim 
that their model enables content-based video processing, 
they report: 

x~n~ 
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Figure 3: Image-"understanding" video 
processing overview (Wactler, Kanada, 
Smith & Stevens, 1996, p.48). 

"Video information is temporal, spatial, often 
unstructured, and massive. As a result, a complete 
solution - automatic extraction of semantic information 
or a general vision recognition system - is not yet 
feasible" (Wactler, Kanade, Smith & Stevens, 1996 pp. 
48). 

In short, automatic video representations, based on 
content, are not yet feasible . Also, little is yet known 
about semantic properties of video content and about 
how people represent video content. 

2.4 Content-based image processing 
To build a model for content-based video representation, knowledge is needed about semantic 
properties of video content. To explore the difficulty of content-based video processing, a comparison 
is drawn between technical image processing and 'human image processing'. Solso (1994) has 
described a model of different stages of human visual perception and cognition. It is a model that 
provides a functional description of visual perception and cognition by the human brain at four stages. 
The four stages are listed in the left column of Table 1. Technical image processing techniques that 
process the same type of information are listed in the right column of Table 1. The four stages are 
described as follows: 

I . At the first stage, a primitive image analysis takes place. This analysis is based on properties that 
can be detected in the image signal, such as colour, brightness and texture. 

2. At the second stage, the primitive forms in the image are analysed, based on colour, brightness and 
texture. The result of this analysis is a description of the image in terms of lines, edges, curves, 
bars and fore/background. 

3. At the third stage, the fundamental forms in the image are analysed. The primitive forms that are 
produced at the second stage are combined to fundamental forms such as the basic components of 
a scene. This results in a description of features of basic objects, such as the size and shape. 

The analyses at the first three stages are content-free, that is, semantic information about the image is 
not processed. The image is described by analysing properties of the image signal. At the third stage, 
the objects are not yet identified or interpreted. 
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4. At the fourth stage, in Solso's model, fundamental forms receive meaning through association with 
knowledge of the world that is stored in memory. The attention of the observer is directed to 
specific parts of the scene, such as salient features, or things that are of personal interest, and they 
are given greater notice. Furthermore, the human brain adds information to the visual impression. 

This fourth stage defines content-based image processing. There are currently no technical image 
processing techniques that can interpret the semantics of image content as described in Solso's model. 
Interpretation of a scene in an image by technical image processing techniques is only possible in a 
well defined small domain, such as character recognition or human face detection. 

Table 1: image processing at four stages: human visual perception and cognition (Solso, 1994) versus technical image 
processing techniques (Wactler, Kanade, Smith & Stevens, 1996 and Zhang, Low, Smoliar & Wu, 1995). 

1. Optical processing - Perception of colour, 
brightness and texture. 

I. Analysis of video signals to obtain statistics of image 
data in terms of colour, brightness and texture. 

2. Primitive form processing - Perception of lines, 
edges, curves, bars, fore/background. 

3. Fundamental form processing - Feature analysis 
of primitives, perception of size and shape. 

4. Semantic processing - Identification of objects, 
semantic interpretation of the scene and 
redirection of attention to a feature of interest. 

2. Analysis of image data, e.g., with line and edge 
detection algorithms. 

3. Application of indirect image statistics and neural 
networks to detect size and shape in the image. 

4. Detection of object presence and identification of 
objects in a well-defined domain such as character 
recognition with neural networks. 

Association of the image with knowledge in memory and the addition of information are factors in 
Solso's model which are obstacles for content-based video processing techniques. When humans 
interpret image content, they use information that is not present in the image (-signal). This 
information is not available to video processing algorithms, yet the algorithms must be able to create a 
representation of video that matches people's representation of that video. 

2.5 Schemas 
Ahanger and Little (1996) have claimed that: 

"Visual data are perceived differently by different people. Because of the visual nature of video data, we 
end up with numerous interpretations of the same data" (Ahanger and Little, 1996 pp. 28). 

However, people's representations of different kinds of video, such as football games, weather
forecasts or films, may not be so different. Representations are influenced by schemas, which play an 
important role in human memory. Schemas are large, complex units of knowledge that encode 
properties which are typical of instances of general categories and omit properties which are not 
typical of those categories. Schemas exist, for example, for objects, concepts, events, scenes and 
stories. They are formed through experience with various instances of general categories and they 
help a person to understand and interpret information and to infer unseen information from what is 
seen (Anderson, 1990). For example, event schemas encode knowledge about stereotypic events, such 
as going to a restaurant. The encoded knowledge in an event schema consists of stereotypic 
sequences of actions that are part of the event. Bower, Black & Turner (1979) reported a series of 
experiments in which they found that, for example, the event going to a restaurant consists of the 
actions be seated, look at menu, eat food, pay bill and leave. Furthermore, event schemas are 
hierarchically organised, i.e. stereotypic events can often be described by smaller, more specific 
events. Scene schemas organise knowledge about scenes, or places, such as a kitchen or supermarket. 
They share many characteristics with event schemas, but the relations in scene schemas are spatial, 
not temporal (Mandler, 1984). Story schemas encode knowledge about stereotypic stories. The 
encoded knowledge consists of the typical units of which a story is composed and the relation 
between these units, such as characters, location, time, theme and events (see Figure 4). Results from 
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experiments with stories indicate that stories are interpreted and recalled according to a schema 
(Bartlett, 1932, Bower, Black & Turner, 1979 and Anderson, 1990): 
• When people read a story that does not fit with their own schema, they will exhibit a powerful 

tendency to distort the story to make it fit. 
• Also, when people recall a story that they read in a distorted order, they will show a strong 

tendency to put the story in its normal order. 
• People show a tendency to recall elements from a story that were not part of the story that they 

actually read. These new elements are generated with respect to general schemas. 
• Stories that conform to a person's schema will be remembered better. 

setting 

theme 
story 

plot 

resolution 

characters 

location 

time 

goal 

episode 

event or 
state 

Figure 4: Typical units of which a story is composed (Mandler, 1984). 

desired 
state 

event 

reaction 

It is expected that schemas also play a role when people interpret or recall video content and that they 
represent video content by the elements that fit with their schemas. People probably don't have a 
schema for video in general. There are many kinds of video and each has its own structure. People 
probably have different schemas to represent different categories of video, but within a category, they 
represent video content by the elements that are typical for that category. This hypothesis implies that 
a content-based representation of video content should be based on the elements in the video content 
that are typical for its category. 
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3. Research question 
The basic assumption of this research is that people represent video based on its content, rather than 
on the properties of its physical signal. It is expected that schemas play an important role in people's 
representation and recall of video content. Many types of video exist, for example, weather forecasts , 
sports, talk-shows and film. Given the exploratory character of this study, it was decided to focus on 
one type of video, namely film . This type of video can best be compared with a story . It is explored 
whether structure and homogeneity can be found in people's representation of a film: 

Can structure and homogeneity in people's representation of a film 's content be detected? 

Because a film can be compared to a story, it is assumed that events are typical elements by which 
people represent film. Events in a film are elements that can be represented by short fragments or by 
key frames from that film. Other elements, such as characters or location, may also be typical for film 
but these will not be focused on in this project. Two sub-questions were derived from the research 
question: 

1. To what extent do people select the same fragments to represent a film? 
2. Are the selectedfragments related to meaningful events in the film ? 

An experiment was conducted in which subjects identified important events in a film. Because 
of the exploratory character of this study and the limited time available, one film was used in 
the experiment. 

First, an overview will be given of definitions that will be used throughout this report . 
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4. Definitions 
Throughout this report, terminology will be used that needs explanation and definition. Figure 5 
depicts the structural representation of film that is used in this research. This representation is derived 
from the technical representation of video, as depicted by Panchanathan (1997) . The structure of the 
representation is hierarchical, that is, a film consists of episodes, episodes consist of camera shots, 
and camera shots consist of frames. All frames together constitute the entire film. 

Figure 5: A structural representation of video (derived from Panchanathan, 
1997). 

4.1 Video frame 
A film consists at the lowest level of abstraction of a sequence of still images, which are recorded by a 
camera. Each still image is called a video frame. When the frames are displayed consecutively at a 
high speed, e.g., 25 frames per second, the illusion of motion is perceived by observers. The 
transitions between video frames are physically marked in the video signal and they can easily and 
automatically be detected by technical means . 

4.2 Camera shot 
A camera shot is defined by Dailianas, Allen & England (1995) as the sequence of successive video 
frames from the moment a camera starts recording until it stops. During the shot duration, both the 
camera and the objects in the image can move, but the sequence of frames is part of the same shot. 
Flickner et al. (1995) define a shot as a set of consecutive frames that depict the same scene, signify a 
single camera operation, or contain a distinct event or an action like a significant presence and 
persistence of an object. The transition between camera shots can automatically be detected by means 
of image processing techniques . However, these techniques cannot detect shot transitions without 
false alarms. Automatic detection of camera shot transitions is complicated by object movement and 
camera movement which occur during the camera shot, and by edit effects that are used to assemble 
camera shots. (Smoliar and Zhang, 1994). 

4.3 Episode 
An episode is a contiguous series of semantically grouped camera shots. The camera shots in an 
episode are contextually related to semantic factors of the video content. Transitions between 
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episodes are marked by a change of subject in the video content (Brouwer-Janse, 1991)1
• Episodes 

form the overall plot structure of the story of the film. An episode has a beginning constituent, 
consisting of one or more events . This constituent is followed by a development, which in turn has 
several parts . Within the development, a complex reaction on the events in the beginning takes place 
to set up a goal to do something about the beginning events. A goal path follows, which consists of an 
attempt to reach the goal and the outcome of that attempt. The episode comes to a close with an 
ending constituent, which provides some kind of commentary on the preceding events. (Mandler, 
1984)2. The transitions between episodes are subjective marks in the film and cannot be detected by 
image processing techniques . 

4.4 Event 
An event is an incident or action that occurs within the video content. Events are contextually related 
to semantic factors within episodes. They are punctuated in time, such that short fragments of film (a 
series of video frames or camera shots) representing those events can be extracted. Events don't 
extend over episodes, but they can extend over camera shots. Figure 6 shows the temporal relation 
between events, episodes and camera shots. Figure 6 also shows the transitions between camera shots 
and between episodes. 

film 

Episode 
transition Camera shot 

transition 

. . ' 
' ' . 
' . ' 

~·· ~·· ~ · · ~·· Camera shots 

Episode 

Figure 6: Relation of events to episodes and camera shots. 

---+ 
time 

The transitions that are depicted in this figure have the following characteristics: 
• Camera shot transitions are objective marks that can be detected by means of image 

processing techniques. 
• Episode transitions are subjective marks. They currently cannot be detected 

automatically, but they always coincide with a camera shot transition. 
• The beginning and ending of events are subjective marks. They do not necessarily 

coincide with camera shot transitions, but they occur within the same episode. 

In short, frames and camera shots can be identified objectively and can be used for 
automatic segmentation of film. Episodes can be identified subjectively and are used by 
persons to segment a film. 

4.5 Video content for film 
Video content for film, in for example, the film industry, film-encyclopaedias, or artistic film reviews, 
is usually categorised by features that are characteristic for stories. These features are shown in Figure 
7. They are defined as follows: 
• Genre 

The genre is widely used to classify a film. Several film-encyclopaedias use an extensive list of 
genres to classify all films in history. For example, the genres that are used by Nash & Ross, 
(1985-1987) in The Motion Picture Guide 1927-1984 are listed in Appendix D. 

1 This definition is derived from the definition of protocol episodes by Brouwer-Janse (1991 ). 
2 This definition is derived from the definition of episodes in traditional stories by Mandler (1984) . 
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• Theme 
The theme of a film is usually described by keywords, such as, drug-addiction, or bank robbery. 

• Story 
The story of a film is a short abstract in which the most important events of the story line are 
described. An example of an abstract can be found in Appendix A. Abstracts in film
encyclopaedias contain comments of the quality of the film itself. 

• Events 
Events are important incidents or actions in the film . Refer to section 4.4 for the definition of 
events. 

• Place 
This is the location at which the story happens. It is not always possible to name a specific place, 
because some films happen in several places. 

• Time 
This refers to the period in which the story occurs. 

Genre 

Theme 

Story 

Events 

Place 

Time 

Figure 7: Features of video content f or film . 

Video content 
for film 
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5. Experimental design 
An experiment was conducted in which subjects identified salient events that occurred in the film 
which they were or had been watching. The events were identified in two ways. First, subjects 
verbally reported events from the film that they could recall after having watched the film . Second, 
subjects marked events in the film while they were watching the film. The agreement in verbally 
reported events and marked events indicates how consistent people are in identifying salient events 
and in eliciting the structure of the content of the film . So, the issue is whether subjects agree in the 
events they report and in the events they mark. The maximum diversity would be if all subjects 
verbally reported completely unique events and if the marks they gave were distributed randomly over 
the film. If agreement among subjects is found, it is expected that the salience of an event is indicated 
by the number of subjects that reported that event. Furthermore, it is expected that the marks will be 
clustered around events and that the number of marks in a cluster indicates the salience of the event 
(see Figure 8). 

number of marks 

0 
beginning of film 

clusters of 
marked events 

Figure 8: Expected clustering of marked events 

5.1 Subjects 

ending of film 

Twenty-nine subjects were selected from the subject database of IPO. Age, gender and education of 
the subjects is listed in Table 2. 

Table 2: Frequencies of age, gender and education of subjects (N=29). 

Female 
Vocational 

59 ears 
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5.2 Tasks 
The experiment consisted of three consecutive tasks, with a break of 5 minutes between each task. 
Subjects were asked not to speak during the break. The tasks consisted of following activities: 

Task 1: Watching afilm. 
Subjects watched a short film. They were instructed to watch attentively because they had to 
answer several questions about the film afterwards . This part of the experiment lasted 20 
minutes. 

Task 2: Reporting events. 
After having seen the film, the subjects were given a questionnaire. In this questionnaire, 
subjects were asked to give short descriptions of salient events in the film. They were also 
asked to give keywords to characterise the content of the film and to summarise the film. A 
secondary goal of these questions was to encourage subjects to concentrate on the film's 
story. Subjects were given± 20 minutes to work on the questionnaire. 

Task 3: Marking events. 
Subjects were asked to mark salient events in the film while they were watching the film for 
a second time. The events were marked by pushing a button that was connected to a logging 
system on a personal computer. This part of the experiment lasted 20 minutes . 

After these activities, the subjects were asked to fill in a questionnaire to provide demographic and 
background information. This questionnaire collected data on: 

• Level of education. 
It is expected that subjects with a higher education are better at abstracting the salient information 
in the film . 

• Number of cinema visits per year and number of hours of television watching per day. 
Subjects should have some experience with watching films. 

• Ranking of the film and its genre. 
Subjects have to watch the film two times and they are required to concentrate on the film . If they 
find the film too boring, the results of the experiment could be affected. 

• Testing familiarity with the film. 
Subjects should not have seen the film before. 

These tasks were conducted in three sessions. The first two sessions were conducted with ten subjects 
and the third session with nine subjects. The description of procedure, assignments and questionnaires 
are presented Appendix C and in Appendix D, respectively. 

5.3 Stimulus material 
Films of the Twilight Zone series were selected for the experiment. The films in this series are 20 
minutes long and have a complete story line. There is no relation between the films in the series. From 
four Twilight Zone films, the film "Our Selena is Dying" was chosen. This film has several 
characters, one story line, and no flashbacks. As in all Twilight Zone films, 'something strange' is 
going on. A transcription of the film can be found in Appendix B. The film was recorded from a 
broadcast programme on a Super-VHS video tape, so that time code stamps could be used to uniquely 
identify moments in the film. In addition, the Super VHS also provides better image and audio quality 
than normal VHS. Table 3 gives an overview of the backgrounds of the participants with regard to 
going to the movies and watching TV, and in particular, with watching the Twilight Zone series and 
the film "Our Selena is Dying". The data were obtained via self-report by the subjects. 
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Table 3: Background of subjects: Number of cinema visits, hours of TV watching, watching of the Twilight Zone series and the 
film "Our Selena is Dying". 

> 10 >3 

5.4 Logging system 

2 sometimes 

regularly 
13 
5 

A logging system was built that could log button presses of 10 subjects and that could synchronise with a 
video recorder. It consists of push buttons that are connected to a PC. Important features of the logging 
system are: 
• Simultaneous and accurate time-stamping of up to 20 push buttons. 

The PC generated a time-stamp that uniquely identified the subject who pressed a button. The accuracy 
of the time-stamp was ±10 milliseconds. This accuracy was slightly reduced by the time that was needed 
to detect a button press3

• The logging system could log a maximum of 3 button press-release sequences 
per second for each subject. 

• Synchronisation with a video recorder. 
The PC started the video recorder to synchronise the time-stamps of the PC with the time code marks on 
the S-VHS tape. Due to a small start-up delay of the video recorder, the synchronisation was accurate to 
a few frames (approximately 80 milliseconds) . 

5.5 Environment 
The experiment was carried out in a colloquium room in which ten subjects could watched the film at 
the same time. The film was projected on a large screen with a video projector. This situation was 
meant to look like a cinema environment. The sound of the film was reproduced in hi-fi-stereo quality 
by means of the audio equipment in the colloquium room. The subjects were placed in the room in 
such a way that they could not read each other's questionnaires. When the subjects watched the film, 
the room was dark. Subjects could not see each other pressing a button. The volume of the sound was 
set at a high level, as in cinemas, so that subjects could not hear each other pressing a button. The 
position of subjects in the colloquium room and the distances to the video screen are depicted in 
Figure 9. 

3 Buttons suffer from bounce, i.e. fast on/off switching when the button is pressed or released. A short time is needed for the 
button to become in a stable on or off state. The sampling rate (±3 kHz) of the computer equipment that was used slightly 
delayed the time that was needed to detect a button state transition (on~ off or off~ on) . Button state transitions were 
detected as soon as possible. The minimum time ('dead time') between button state transitions was set to 150 milliseconds. A 
button press/release sequence takes therefore approximately 300 milliseconds. A maximum of 3 button presses per subject 
could thus be logged per second by the system. 
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Figure 9: Position of subjects in the colloquium room. 
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The circles in the figure represent the seats of the subjects. The size of the video screen 
was 2.7 x 2.0 m. The distance from the floor to the bottom of the screen was 2 m. The 
height of the flo or of the colloquium room was increasing in the direction of the back wall 
by 1.5 m. 

5.6 Film segmentation 
The film was segmented manually to provide a basis for data analysis. A segmentation of the film in 
camera shots and episodes was created. The time-code stamps of all camera shot transitions in the 
film were enumerated to create a time-coded index of camera shots. An index was created of 173 
camera shots by localising the camera shot transitions in the film using a Super VHS recorder and edit 
control equipment. All camera shots in the index were described in terms of discourse and events that 
happened. The transcription of discourse in the film was supplied by the sub-titling of the film. The 
transcription of events in the film was based on subjective analysis. When unclear parts were 
encountered, the help of other people was called upon. In addition to the camera shot index, an 
episode index was created. With the help of an expert, a professional filmmaker, the Twilight Zone 
film was divided in 21 episodes . There was a high agreement (90%) on this episode segmentation of 
the film . One episode (episode 18) was relatively long. It was not clear where to break up the episode 
and the problem was resolved by the two judges by not subdividing the episode. The results of the 
segmentation and transcription of the film are listed in Appendix B. Statistical information about the 
length of episodes and camera shots is listed in Table 4 and Table 5. 

Table 4: Statistics of episode Length (N=21) in 
seconds. 

Mean 
Standard deviation 
Minimum 
Maximum 
Total 

58.6 
40.0 
20.5 

197.08 
1229.68 

Table 5: Statistics of camera shot length 
(N=173) in seconds. 

Mean 
Standard deviation 
Minimum 
Maximum 
Total 

7.1 
9.6 
0.68 

68.3 
1229.68 
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5.7 Pilot session 
Before the final experiment sessions were conducted, a pilot session was carried out to test the 
experimental design. The evaluation of the pilot session resulted in: 
• A different room. 

The initial room was too small. Subjects could see and hear each other pushing buttons. A 
colloquium room was therefore chosen, so that the distance between subjects was larger. 

• An explicit instruction for pressing buttons. 
One subject in the pilot session held the button pressed for a long time. An explicit instruction for 
pressing buttons was therefore added to the experiment assignment. Subjects were instructed not to 
keep the button pressed for a long time, but to release the button immediately and to press it only 
again at the occurrence of the next important event. 

• A specific instruction for verbal reports. 
Many verbal reports that the subjects generated in the pilot session did not describe events that 
could be accurately identified within episodes. The instruction was therefore changed and subjects 
were asked to describe events that could be identified. 

• The choice of the stimulus material. 
The subjects that participated in the pilot study found the film too sentimental. The stimulus 
material was therefore replaced by the film "Our Selena is Dying", which was the least sentimental 
film of the available Twilight Zone films. 
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6. Results 
Subjects were asked questions about the film's content after they had seen the film once. The 
questions were asked to encourage the subjects to concentrate on the film's story. The answers are 
listed in Appendix E, they were not analysed in detail. During the second and third session of the 
experiment, a hardware failure of the logging system cancelled the logging of button presses of 
subject 12 and subject 22 respectively. These subjects were excluded from analysis. One subject had 
already seen the film. Because of the exploratory character of this study, it was decided not to exclude 
this subject from analysis. 

Five analyses were conducted to localise fragments in the film by which the subjects represented the 
film "Our Selena is Dying". These analyses and the results will be described in the following sections. 

6.1 Verbally reported events 
In the second part of the experiment, the subjects reported important events that they could recall after 
watching the film. A total of 155 verbal reports was generated. Statistics of the number of verbal 
reports per subject are listed in Table 6. A list of these verbal reports can be found in Appendix F. 

The verbal reports were analysed and grouped in groups 
that described the same events in the film. Verbal reports 
that did not describe identifiable events were removed. 
Sixteen subjects had given one or more verbal reports that 
were vague or complex descriptions of events. Some 
subjects reported, for example, "Oud wordtjong, jong 
wordt oud" (subject 7), "De dokter begrijpt de waarheid" 
(subject 25), or "De erfgename wordt ouder, tante jonger" 
(subject 30). Thirty verbal reports did not describe an 
identifiable event. These were removed. The 125 verbal 

Table 6: Event reporting: number of events 
reported per subject (N=28) before and after 
removing vague or complex verbal reports. 

Before After 
Mean 5.5 4.5 
Standard deviation 0.8 1.4 
Minimum 3 1 
Maximum 6 6 
Total 155 125 

reports which described identifiable events were analysed. All subjects described at least one 
identifiable event. Verbal reports that described the same events were grouped. The presence of 
keywords or synonyms in verbal reports was used to decide whether verbal reports described the same 
events. The events that verbal reports groups described were localised in the transcription of the film 
in terms of camera shot indices, or series of camera shot indices: 

For example, the verbal reports "Dorpsgek overhandigt het dagboek aan dokter" (subject 3) and 
"Orville geeft de dokter het dagboek" (subject 9) were grouped, because they refer to Orville, the 
diary and the doctor. The event that they described was localised in camera shots 102-111. The verbal 
reports "Tante Selena is plotseling opgeknapt" (subject 3), "Tante Selena is now going better" 
(subject 6) and "De verrijssenis van Selena" (subject 8) were grouped because they refer to Selena, 
and a sudden cure. The event that they described was localised in camera shots 50-51 . A total of 24 
verbal report groups was created. These groups are listed in Table 7. An example of a verbal report 
group is given in Table 8. A list of verbal reports that were assigned to each group and the keywords 
that were used to group verbal reports can be found in Appendix F. 
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Table 7: Number of verbal reports per verbal report group ( N=24) and approximate corresponding camera shots. 

4 
5 
IO 
11 
12 
14 
19 
21 
22 
13 
1 
3 
18 
23 
6 
16 
2 
9 
17 
8 
20 
15 
24 
7 

Diane tries to seduce the doctor. l 14 
Deborah tells Susan about Selena. 21 
Orville is uncomfortable. 66 ... 69 
Diane trembles. 72 ... 77 
Deborah is sitting in the dark. 85 
Selena sends the doctor away. 91 
Martha yells 'Mammy' . 144 ... 146 
Diane is dead. 171 
Someone's missing. 1 171 
The doctor discovers Diane's scar. 2 89 
Introduction. 3 1 ... 4 
The doctor tells that Selena is dying. 3 12 ... 13 
The confrontation between the doctor and Selena. 3 133 
Deborah is cured. 3 171 
Deborah arrives at the Brockman's residence. 4 23 
Deborah ages. 4 113 
Selena lies d in in her bed. 7 5 
Selena is suddenly cured. 10 50 ... 51 
The doctor solves the mystery. IO 116 
Deborah has a spot on her hand. 11 46 
The house burns down. 11 150 .. . 169 
The diary shows up. 12 I02 ... 111 
A nurse discovers a burn on her arm. 12 172 
Selena s ueezes Deborah's hand 21 35 ... 39 

Table 8: Verbal reports assigned to group 7, and id. of the subject that gave the verbal report. 
The verbal reports in this group refer to "Selena squeezes Deborah 's hand". The event that is 
described by these reports happens during camera shots 35 to 39. 

Aanraking hand van het nichtje door oude vrouw 
Nichtje wordt vastgegrepen bij hand 
Deborah ontmoet tante Selena die haar knijpt in hand 
Lostrekken van haar hand door D. van S. 
Selena geeft Deborah een hand 
Knijp in hand I levervlek 
Tante Selena raakt de hand van Deborah aan 
Selena knijpt Deborah 
Hety(;lSJp(;l~en ya11Ax hand van Deborah door tante 
Selena krabt Deborah 
Selina knijpt de jonge vrouw 
Hand vastpakken 
Aanraking zieke vrouw en nicht (handen) 
Contact Deborah en Selena, de schok 
Deborah wordt door Selena geknepen 
De oude vrouw grijpt de hand van Deborah 
Deborah raakt Selena aan, wordt ziek 
Nichtje wordt doorde tante vastgehouden 
W arineerSelena de harid grijptvan haar nichtje 
Debby geeftoude vrouw .. een harid 
Tante kniipt erfgenarne 

1 
2 
3 
4 
5 
7 
9 
10 
13 
14 
15 
16 
17 
18 
20 
23 
24 
26 
27 
29 
30 
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The mean number of verbal reports per verbal report group was 5.21 (cr=5.32). No verbal report group 
contained more than one verbal report of the same subject. The number of verbal reports in a verbal 
report group thus corresponds with the number of subjects that reported the event. The data show two 
gaps in the frequencies of the number of verbal report per verbal report group. Seventeen groups 
contain seven or fewer verbal reports, i.e. less than one-fourth of the subjects reported the 
corresponding events . Six groups contain ten, eleven or twelve verbal reports, these were thus 
reported by one-third to half of the subjects. One group contains 21 verbal reports, reported by three
fourth of the subjects. These gaps were used to create three levels of agreement by which subjects 
reported events: 0-25%, 33-50% and 75%. The verbal report groups are listed at these three levels of 
agreement in Table 9. 

Table 9: Verbal report groups at three agreement levels. 
Events in bold letters were reported by 75% percent of the subjects. Events in plain letters 
were reported by 33-50% of the subjects and those in italics were mentioned by less than 
25% of the subjects. The verbal re art grou s are listed in chronological order. 

Introduction. 
Selena lies dyin!( in her bed. 
The doctor tells that Selena is dyinf?. 
Diane tries to seduce the doctor. 
Deborah tells Susan about Selena. 
Deborah arrives at the Brockman 's residence. 

I Selena squeezes Deborah's hand. I 
I Deborah has a spot on her hand. I 
I Selena is suddenly cured. I 

Orville is uncomfortable. 
Deborah trembles. 
Deborah is sitting in the dark. 
The doctor discovers Diane's scar. 
Selena sends the doctor away. 

I The diary shows up. I 
Deborah a!(es. 

I The doctor solves the mystery. I 
The confrontation between the doctor and Selena. 
Martha yells 'Mammy'. 

I The house burns down. I 
Diane is dead. 
Someone's missing. 
Deborah is cured. ···.• 

········ I A nurse discovers a burn on her arm. I 

Based on the three agreement levels, it could be concluded that: 
• One event in the film ("The contact between Selena and Deborah"), was most frequently reported: 

by three-fourth of the subjects. This is thus the most salient event in the film. 
• Six events are reported by one-third to half of the subjects. These events are less salient. 
• Seventeen events were reported by less than one-fourth of the subjects. These are the least salient 

events. 

However, the frequency with which the events were reported by the subjects may not be reliable. 
Each subject reported a mean number of 4.5 identifiable events, while a total of 24 distinct events was 
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reported by all subjects. The subjects were randomly divided into two groups and the frequencies of 
reported events by the two groups was correlated. Different configurations of random groups were 
tested4

• The Spearman correlations were between 0.55 and 0.68 (with p-values<0.01). Further analysis 
of verbal reports was therefore omitted. 

4 The random number seed 83 was used with SPSS to divide the subjects in two groups of each 14 subjects. Subjects I, 2, 3, 
5, 6, 16, 19, 20, 21, 23, 24, 27, 28 and 29 were assigend to group I. Subjects 4, 7, 8, 9, I 0, 11, 13, 14, 15, 17, 18, 25, 26 and 
30 were assigned to group 2. Other random configurations that were tested were: subjects I to 15 versus subjects 16 to 30, 
even subjects versus odd subjects and configurations based on random number seeds 4 and 27. 
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6.2 Marking of events 
During the third part of the experiment, the subjects 
watched the full film for the second time and marked 
important events in the film by pressing a button. The 
subjects were to mark as many events as they wanted . It 
was not possible to delete a mark after a button was 
pressed. The subjects generated a total of 439 marks. Table 
10 lists statistics of the number of marks per subject. 

Table JO: Event marking: number of marks 
made per subject (N=28) for the full film. 

Mean 15.6 
Standard deviation 7.4 
Minimum 
Median 
Maximum 
Total 

7 
13.5 
39 
439 

The subjects were instructed to mark events by pressing a button and release it immediately after they 
pressed it. The mean duration of button presses (measured from press to release) was 0.62 seconds 
( cr=0.34 ). This duration is in conformance with the instruction. The mean time between button presses 
(measured from release to press by the same subject) was 72.66 seconds ( cr=58.30). The logging 
system could log a button press every 0.33 seconds for each subject. The shortest time lapse between 
button presses was 0.72 seconds and the next shortest time lapse was 3.69 seconds. It was therefore 
assumed that the accuracy of the logging system was adequate and that all button presses were logged. 

Figure I 0 depicts the 439 marks that the subjects generated. These marks correspond to the time 
stamps of the button presses. The time stamps of the button releases were not used in this research. 

l!ll 1 1 111~1 1 1 1 1 1 1 1 1 1 1 1 11 11 11 111111 IH l !ll 111 1 1 111 ~ 1 1 11 1 1 1 11 1 1 1 1 1 1 1 11 11111111 1 1 1 1 1 111~ 1 1 1 1 1 111 1 111 1 1 1 11 1 1 ~11 1111 1 1 1 11 
0 Time in seconds 1230 

Figure JO: Distribution of marks in the film. Marks are depicted by a vertical line. 

The marks that the subjects generated were analysed to localise fragments that represent salient 
events . Four analyses were conducted to explore the distribution of marks in the film : 

1. Analysis of marks in intervals of equal duration. 
The film was partitioned in short intervals of equal duration. The distribution of marks over these 
intervals was analysed to test whether the subjects had pressed buttons randomly . 

2. Hierarchical cluster analysis. 
A hierarchical cluster analysis was conducted to explore whether short fragments of film could be 
localised that were marked frequently . 

3. Analysis of marks in camera shots. 
The film was segmented in 173 consecutive camera shots. The distribution of marks over these 
segments was analysed to explore whether camera shots could be localised that were marked 
frequently. 

4. Segmentation in episodes. 
The film was segmented in 21 consecutive episodes that consist of semantically grouped camera 
shots. The distribution of marks over these segments was analysed to explore whether episodes 
could be localised that may represent salient events. 
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6.2.1 Marks in intervals of equal duration. 
It was tested whether the subjects pressed buttons randomly during the film. The film was segmented 
in 1230 intervals of one second and the number of marks in each one-second interval was counted. 
The results are depicted in Figure 11. Statistics of the number of marks per one-second interval are 
listed in Table 11. The number of marks that subjects gave during each interval was considered a 
Poisson random variable. The Poisson probability distribution provides a model for the relative 
frequency of the number of "rare events" (which were the marks in this experiment) that occur in a 
unit of time, area, volume etc. (Mendenhall, 1992, pp. 144). 
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Figure 11: Nuinber of marks in one-second intervals. 

Subjects were free to mark as many events in the film as 
they wanted. If they marked events randomly, then it is 
expected that the number of marks in one-second intervals 
follows a Poisson distribution. The Kolmogorov-Smimov 
goodness of fit test was used to test the hypothesis that the 
number of marks in the one-second intervals follows a 
Poisson distribution. A histogram of the number of marks 
per interval is shown in Table 12. 
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Table 11: Statistics of the number of marks per 
one-second interval ( N= 1230 ). 

Mean 0.36 
Standard deviation 0.96 
Minimum 0 
Maximum 12 
Total 439 

The observed and expected cumulative relative frequencies (Fo and Fe) should not differ much if the 
number of rriarks in one second intervals follows a Poisson distribution. The maximum difference D 
between the observed (Fo) and the expected (FE) cumulative relative frequencies is 0.0929. For 
a=0.01 and N=1230, the critical value DK in the Kolmogorov-Smimov test5 is 0.0465. The hypothesis 
was rejected, because D>DK. The same test was conducted with SPSS, which reported: K-S Z=3.2563 
and p-value<0.001. In short, the difference between the observed and expected number of intervals 
with one or more marks is too large, so that the test rejects the hypothesis that the number of marks 
per interval follows a Poisson distribution. 

5 A list of critical values in the Kolmogorov-Smirnov test can be found in Beyer ( 1989) and Conover ( 1971 ). 
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Table 12: Observed and expected (Poisson) frequencies of the number of marks in one second intervals ( N=l 230 ). 

0.0504 
0.0301 0.0058 0.0243 
0.0154 0.0005 0.0149 
0.0089 < 0.0001 0.0089 
0.0065 < 0.0001 0.0065 

7 1 0.0041 < 0.0001 0.0041 
8 2 0.0033 < 0.0001 0.0033 
9 0 0.0016 < 0.0001 0.0016 

10 0 0.0016 < 0.0001 0.0016 
11 1 0.0016 < 0.0001 0.0016 

12 or more 0.0008 < 0.0001 0.0008 

It was also tested with the Kolmogorov-Smirnov test 
whether the number of marks in five-seconds intervals 

Table 13: Statistics of the number of marks per 
five -seconds interval (n=246). 

follows a Poisson distribution (statistics of the number of Mean 1.78 
marks per five-seconds interval are listed in Table 13). The Standard deviation 3.23 
film was therefore segmented in 246 intervals of 5 second Minimum 0 
and the number of marks per interval was counted. The Maximum 26 
maximum difference D between observed and expected Total 439 

cumulative relative frequencies was 0.2955, the critical value DK was 0.1039 (a=0.01, N=246). The 
hypothesis was thus rejected, because D>DK. The same test was conducted with SPSS, which 
reported: K-S Z=4.6354 and p -value<0.001. 

The Kolmogorov-Smirnov test thus rejects the hypothesis that the number of marks in short intervals 
of equal duration is Poisson distributed. The hypothesis is rejected because the frequency of intervals 
with one mark is significantly lower than expected. The frequencies of intervals with more than one 
mark are higher than expected (refer to Table 14 ). If the subjects have randomly marked events in the 
film, then there should be more one-second intervals with one mark, and less one-second intervals 
with two or more marks. Because this is not the case, they probably have marked moments in the film 
where salient events happened, i.e. at the intervals that contain more than one mark. 

Table 14: Observed and expected relative frequencies of the number of 
marks in one-second intervals. 

1 0.1317 0.2498 
2 0.0455 0.0446 
3 0.0146 0.0053 
4 0.0065 0.0005 
5 0.0024 0.0000 
6 0.0024 0.0000 
7 
8 

11 
12 
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6.2.2 Hierarchical cluster analysis of marks 
Since the marks are not randomly distributed over the film, subjects probably marked salient events . 
A hierarchical cluster analysis was conducted to localise fragments in the film where many marks 
were given in a short time lapse. The analysis was based on the hierarchical clustering method of 
Johnson (1967). The following method was applied: 

Step I : Create 439 clusters that correspond to the 439 distinct marks. Each cluster has three 
attributes: a left border, a right border and a center of gravity. Clusters initially contain one 
mark, so the borders and the center of each cluster will initially equal the time stamp of this 
mark (time stamps range from 0 to 122968 centiseconds). During the analysis, clusters are 
combined to form new clusters that contain a series of consecutive marks. The left and right 
borders then correspond to the time stamps of the earliest and latest marks in the cluster, 
respectively, and the center of gravity then equals the sum of the time stamps of all marks in 
the cluster, divided by the number of marks in the cluster. The clusters must be ordered such 
that the centers of gravity are increasing. 

Step 2: Calculate the distance between the centers of gravity of each pair of adjacent clusters and 
find the minimum distance6

. 

Step 3: Combine (the) two adjacent clusters that have the minimum distance that was found. 
Recalculate the center of gravity, the left border and the right border of the new cluster. 

Step 4: Repeat from Step 2 until one cluster is left. 

The clustering starts with 439 clusters that correspond the marks that were given by the subjects . Two 
clusters are combined at each stage and the clustering is finished when I cluster is left. There are thus 
439 stages. The clusters that are combined at each stage form a new cluster that contains the marks of 
both combined clusters . The left border of the new cluster corresponds to the left border of the left 
combined cluster, and thus to the time stamp of the earliest mark in the cluster. The right border of the 
new cluster corresponds to the right border of the right combined cluster, and thus to the time stamp 
of the latest mark in the cluster. 

The formation of clusters at each stage was analysed and stages with a persistent cluster configuration 
were localised. A persistent cluster configuration exhibits a large difference between clusters with 
many marks and clusters with a few marks. These cluster configurations can be recognised by 
analysing the number of stages during which the number of clusters with many marks does not 
change. Because clusters are combined on the basis of the distance between their centers, clusters 
with many marks will be formed in early stages if many marks were given in a short time lapse at a 
few moments in the film . 

A criterion was chosen to reduce the number of clustering stages that was visualised7
. The stages at 

which the number of clusters with more than 14 marks changed were visualised because this number 
corresponds to half of the subjects. Figure 12 depicts the clusters and the temporal relation between 
the clusters at these stages. 

6 This clustering method uses a similarity function that does not satisfy the ultrametric inequality, since the center of gravity 
of a cluster is used (refer to Johnson, 1967) to calculate the distance between clusters. A similarity function that does satisfy 
the ultrametric inequality, such as the Minimum method, would result in a shift (to the left or right) of the clusters in this 
method. Yet, the similarity function that is used here is monotone non-decreasing, since the center of gravity of the new 
cluster will always lie between (or equal both) the centers of gravity of the combined clusters (proof is omitted). 
7 The common way to visualise a hierarchical clustering would require a 439 x 439 matrix . 
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Figure I 2: Hierarchical cluster analysis results. 
Jn each stage, a new cluster with 14 or more marks was created, or two clusters with more than 14 marks were combined. 
The number of clusters in each stage equals the stage number. The time scale of the figures is 0-1230 seconds. 

All k . 'f 11 mar s are m1 ia y ass1 ne d t d ' f t l t o is me c users, th 439 l t h ... l us c us ers exist at t e m1tia stage: 

i I 11 1 I Ill 11 Ill I 11 11 1 1 1 I 111 II 11

! 11 1 11: I I 11 

Stage 439, initial stage, 0 clusters have more than 14 marks 

I 
Stage 185, 1 cluster has more than 14 marks 

I 
Stage 183, 2 clusters have more than 14 marks 

I I 
Stage 134, 3 clusters have more than 14 marks 

I I I I I 
Stage 94, 4 clusters have more than 14 marks 

I I I I I 
Stage 92, 5 clusters have more than 14 marks 

I I I I I I 
Stage 91, 6 clusters have more than 14 marks 

I I I I I I I 
Stage 85, 7 clusters have more than 14 marks 

I I I I I I I I 
Stage 70, 8 clusters have morethan 14 marks 

I I I I I I I I I 
Stage 68, 9 clusters have more than 14 marks 

I I I I I I I I I I 
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Stage 63, 10 clusters have more than 14 marks 

I I I I I I I I I I I 
Stage 52, 11 clusters have more than 14 marks 

I I I I I I I I I I I 11 
Stage 50, 12 clusters have more than 14 marks 

I I I I I I I I I I I I 11 
Stage 27, 13 clusters have more than 14 marks 

11 11111 I I I II 111 
Stage 24, 14 clusters have more than 14 marks 

I• 1111 I I I 111 111 
Stage 22, 15 clusters have more than 14 marks 

I• •1111 I I I Ill 111 
Stage 19, 14 clusters have more than 14 marks 

I• • I 111 I •I 111 
Stage 18, 13 clusters have more than 14 marks 

I• • 1111 I •I 
Stage 14, 12 clusters have more than 14 marks 

I • 11 
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Three stages (stages 183, 134 and 50) have a persistent cluster configuration (refer to Table 15): 
• At stage 183, two clusters with more than 14 marks are formed. These two clusters are the only 

clusters with more than 14 marks, until stage 134. That is, it takes 49 stages before another cluster 
with more than 14 marks is formed. 

• At stage 134, three clusters with more than 14 marks are formed . It takes 40 stages (until stage 95) 
before a fourth cluster is formed with more than 14 marks. From stage 94, clusters with more than 
14 marks are formed regularly, until stage 50. 

• At stage 50, twelve clusters with more than 14 marks are formed. It then takes 23 stages (until 
stage 27) before the 13th cluster with more than 14 marks is formed. Two more large clusters are 
formed at stages 24 and 22. At the remaining stages, the clusters are combined until one cluster is 
left in the final stage, which contains all 439 marks. 

The clusters at the stages 183, 134 and 50 were analysed further to localise fragments of the film that 
correspond to the clusters with more than 14 marks. The number of marks, left and right borders and 
the duration of the clusters with more than 14 marks at these stages are listed in Table 16. Figure 13 
depicts a detailed overview of all clusters at these stages. 
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Table 15: Number of clusters with more than 14 marks at each stage and persistence of these clusters. 
The second column lists the number of clusters with more than 14 marks. The third column lists the number of stages during 
which the number of clusters with more than 14 marks does not change. 

22 15 3 
19 14 1 
18 13 4 
14 12 2 

94 4 2 12 11 2 
92 5 1 10 10 1 
91 6 . · 6 9 9 1 
85 15 8 8 
70 2 7 7 
68 5 6 6 1 
63 11 5 5 1 
52 2 4 4 1 

3 3 1 
2 2 
1 1 

Table 16: Number of marks, borders, duration and indices of enclosing camera shots of clusters with more than 14 marks at 
stages 183, 134 and 50. 
This table lists information about the clusters at stages 183, 134 and 50, which have more than 14 marks. if a cluster at 
stage 134 or at stage 50 corresponds to a cluster at stage 183 or 134, respectively, then the id. of the corresponding cluster 
has a bold typeface. Time stamps are given in centiseconds, time codes refer to the transcription of the film. 

09:22:09 48779 09:24:19 2.42 51 

134 07:07:21 35498 07:11:24 4.11 35 ... 37 
132 48537 09:22:09 48779 09:24:19 2.42 51 
404 21 119178 21:08:19 119732 21:14:07 5.54 172 

50 5 16 4153 01:58:13 6388 02:20:21 22.35 4 ... 5 
81 28 35087 07:07:21 36636 07:23:09 15.49 35 ... 41 
108 17 41716 08:14:04 42755 08:24:13 10.39 45 ... 46 
132 27 48312 09:20:03 48779 09:24:19 4.67 50 ... 51 
170 15 58979 11:06:19 59836 11: 15:09 8.57 71 ... 76 
217 15 75699 13:53:24 76698 14:03:24 9.99 89 
253 27 85305 15:30:01 87112 15:48:03 18.07 104 .. . 110 

95004 17:07:00 96647 17:23:11 16.43 116 ... 118 
100420 18:01:05 102782 18:24:20 23.62 131 ... 135 
104391 18:40:22 105951 18:56:12 15.60 144 ... 151 
114629 20:23:07 115959 20:36:14 13.30 171 
118913 21 :06:03 120040 21:17:10 11.27 172 
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Clusters at stages 183, 134and 50. 
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Figure I 3: Detailed overview of all clusters at stages 183, 134 and 50. 

All figures have an equal time scale horizontally(0-1230 seconds). The vertical scale of the figures is 0-30 marks. A 
horizontal line is drawn at 14 marks. Bars that represent clusters that contain more than 14 marks are higher than this 
horizontal line and were also depicted in Figure 12. 

It is concluded from this analysis that there are three fragments in the film where subjects frequently 
marked a salient event in a short time lapse. Clusters 81 and 132 were formed at stage 183 of the 
hierarchical cluster analysis. Cluster 404 was formed at stage 134. 

Stage 50 also had a persistent cluster configuration. However, the twelve large clusters at this stage, 
were formed regularly in 44 stages (from stage 94 to 50). Furthermore, the duration of the fragments 
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that correspond to these clusters varies to a high degree: from 4.67 to 23.62 seconds. These clusters 
were not analysed further. 

The time stamps of the marks that define the borders of the three clusters that were identified at stage 
134 were converted to time codes, and the fragments in the film that correspond to the clusters were 
localised (refer to Appendix B for a list of time codes of camera shots and to Appendix G for a 
description of the relation between time stamps and time codes). These fragments and the indices of 
the camera shots that enclose the fragments are listed in Table 17. 

Table 17: Number of marks, time codes and duration of fragments corresponding to clusters 81, 132 and 404. 

81 
132 
404 

21 
26 
21 

07:07:21 
09:22:09 
21:08:19 

07:11:24 
09:24:19 
21:14:07 

4.11 
2.42 
5.54 

35 ... 37 
51 
172 
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6.2.3 Analysis of marks in camera shots 
According to Flickner et al. (1995), camera shots are elements that depict a single scene, or a distinct 
event. It was explored how the marks were distributed over the camera shots in the film. It is expected 
that camera shots that represent salient events were more frequently marked than other camera shots . 
The film was segmented in 173 intervals that corresponded to the camera shots in the film and the 
number of marks in each camera shot was counted. The results are shown in Figure 14. Statistics of 
the number of marks per camera shot are listed in Table 18. 
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0 Time in seconds 1230 

Figure 14: Number of marks in camera shots. 
The vertical lines from the bottom of the figure depict the number of marks in a camera shot. The short vertical lines from 
the top of the figure depict the width of the camera shots. 

It was tested with the Kolmogorov-Smirnov test for Table 18: Statistics of the number of marks per 
goodness of fit whether the number of marks in camera camera shot (n=173) . 

....-~~~~~~~~~~~~~~---. 

shots follows a Poisson distribution. A histogram of the Mean 2.54 
number of marks per camera shot is listed in Table 19. The Standard deviation 4.73 
maximum difference D between observed and expected Minimum 0 
cumulative relative frequencies was 0.3677, the critical Maximum 28 
value DK was 0.1239 (a=0.01, N=173). The hypothesis Total 439 ·· 
was thus rejected, because D>DK. The same test was conducted with SPSS, which reported: K-S 
Z=4.8367 and p-value<0.001 . 

The observed distribution cannot be explained by the Poisson probability function . It is expected that 
the camera shots with a high number of marks were marked by the subjects because they represent 
salient events. These camera shots were localised. As criterion for localisation, fourteen marks was 
taken as the minimum number of marks that a camera shot should contain. This number corresponds 
to half of the subjects and it is larger than the mean number of marks per camera shot plus two times 
the standard deviation (in fact, µ+2 *cr = 2.54+2*4.73 = 12). Seven camera shots contain more than 14 
marks (See Table 20) . 
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Table 19: Observed and expected (Poisson) frequencies of the number of marks in camera shots ( N=l73) 

4 0.1908 
5 0.1503 
6 0.1329 
7 0.1040 
8 0.0867 
9 0 0.0867 
10 2 0.0867 
11 3 0.0751 
12 1 0.0578 
13 2 0.0520 
14 0 0.0405 
15 2 0.0405 
16 1 0.0289 
17 0 0.0231 
18 0 0.0231 
19 0 0.0231 
20 0 0.0231 
21 1 0.0231 
22 0 0.0173 
23 0 0.0173 
24 1 0.0173 
25 0 0.0116 
26 1 0.0116 
27 0 0.0058 

28 or more 1 0.0058 

Table 20: Camera shot indices of camera shots with 
more than 14 marks. 

21 
24 
26 
28 

0.2057 
0.0597 
0.0364 
0.0883 
0.0887 
0.0821 

0.0013 0.0854 
0.0003 0.0864 
0.0001 0.0750 

< 0.0001 0.0578 
< 0.0001 0.0520 
< 0.0001 0.0405 
< 0.0001 0.0405 
< 0.0001 0.0289 
< 0.0001 0.0231 
< 0.0001 0.0231 
< 0.0001 0.0231 
< 0.0001 0.0231 
< 0.0001 0.0231 
< 0.0001 0.0173 
< 0.0001 0.0173 
< 0.0001 0.0173 
< 0.0001 0.0116 
< 0.0001 0.0116 
< 0.0001 0.0058 
< 0.0001 0.0058 

Table 21: Number of times a subject gave one or more 
marks in a camera shot. 

However, camera shots don't have equal duration (µ=7.1 seconds, cr=9.6). Long camera shots were 
sometimes marked more than once by the same subject (there are 19 redundant marks, see Table 21). 
Yet, the number of marks in a camera shot can not be explained by its duration, because the Spearman 
correlation between the number of marks in a camera shot and the duration of the camera shot is 
0.3593 (p-value<0.001). The concentration of marks in each camera shot (i.e. the number of marks per 
second in a camera shot) was calculated to localise camera shots that were frequently marked and that 
covered a relatively short time lapse. A histogram of the concentration of marks in camera shots is 
listed in Table 22. Because the camera shots of interest are those with a high concentration of marks, 
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only the camera shots with z-score>2.0 are listed8
. These camera shots have a concentration of marks 

that is larger than the mean concentration (µ=0.47 marks/second) plus two times the standard 
deviation ( cr=0.84 marks/second). 

Table 22: Histogram of the concentration of marks in camera shots. 
The concentration of marks in camera shots is listed in standardised form, i.e. as z-score. The camera shot indices 
refer to the transcription table in A endix B. 

-0.56 .. . +2.0 < 2.15 94.8 all others 
2.08 2.21 95.4 ~ 73 
2.10 2.22 96.0 107 
2.12 2.24 96.5 105 
2.29 2.38 97.l 139 
2.66 2.69 97.7 150 
3.03 3.00 98.3 76 
3.60 3.48 98.8 51 
4.16 3.95 99.4 151 
7.55 6.78 100.0 37 

Nine camera shots have a concentration of marks that exceeds a z-score of 2.0. These do not 
necessarily have a high number of marks, because a low number of marks and a (very) short duration 
can also result in a high concentration. The camera shot indices from Table 20 that have a high 
number of marks, and the camera shot indices from Table 22 that have a high concentration of marks 
were compared to find camera shots that contain a high number of marks and that have a high 
concentration of marks . The results are listed in Table 23. 

Table 23: Number of marks, concentration of marks and duration of camera shots. 

15 (high) 0.79 (low) 
15 (high) 0.47 (low) 

116 21 (high) 0.52 (low) 
171 24 (high) 0.42 (low) 
172 28 (hi h) 0.80 (low) 
73 3(1ow) 2.21. (high) 1.36 
76 3(1ow) 3.00 (high) 1.00 
105 13 (low) 2.24 (high) 5.80 
107 4(low) 2,22 (high) 1.80 
139 2(1ow) 2.38 (high) 0.84 
150 7 (low) 2.69(high) 2.60 
151 6(low) 3.95 (hi h) .52 

all others (N=159) < 14 (low) < 2.15 (low) 

8 The z-score for a value y of a data set is the distance that y lies above or below the mean, measured in units of the standard 
deviation: z-score = (y - µ) Io (Mendenhall, 1992). 
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Thus, when considering more than 14 marks in a camera shot as a high number of marks, and when 
considering a concentration of marks in a camera shot that has a z-score larger than 2.0 as a high 
concentration, it was found that (see also Table 24): 

1. Two camera shots have a high number of marks and a high 
concentration of marks. These camera shots are expected to 
represent salient events in the film. 

Table 24: Number of camera shots, 
classified on concentration of marks and 
number of marks. 

2. Five camera shots have a high number of marks and a low 
concentration of marks. Based on the number of marks, they may 
represent salient events in the film. However, because these 
camera shots are relatively long, it is more likely that: 
- Salient events are represented by a part of the camera 

shots, i.e. most marks were given during a part of these camera shots, or that 

7 

- The camera shots do not represent a salient event, i.e. the marks in these camera shots 
are (uniformly) distributed over the entire duration of the camera shot. 

Yet, the difference between these types cannot be detected without analysing the camera shots 
separately. 

159 

3. Seven camera shots have a high concentration of marks and a low number of marks. These camera 
shots are relatively short and they probably do not represent salient events. 

4. The remaining camera shots (159) don't have a high number or marks, neither a high concentration 
of marks. These camera shots thus do not represent salient events. 

The 14 camera shots that have a high number of marks and/or a high concentration of marks are 
depicted in Figure 15 on the following pages. A few examples of camera shots that have a low number 
of marks and a low concentration of marks are also depicted in Figure 15. 

In short, two camera shots were localised which are expected to represent salient events in the film. 
Five camera shots were localised which may represent salient events. These camera shots are listed in 
Table 25 . 

Table 25: Number of marks, time codes and duration of localised camera shots. 

116 
171 
172 

24 
28 

16:39:08 
19:48:12 
20:46:02 

17:19:18 
20:46:02 
21:21:00 

38 



Camera shots with a high number of marks and a high concentration of marks 

Camera shot 37, duration=2.36 seconds, number of marks=l 6, marks/second=6. 78. 

I 11111111 I Ill ··· 

Camera shot 51, duration= 7.48 seconds, number of marks=26, marks/second=3.48. 

I lll ll ll I llll\111 11 

Camera shots with a high number of marks and a low concentration of marks 

Camera shot 46, duration=19.00 seconds, number of marks=15, marks/second=0.79. 

111111 I II I I I 
Camera shot89, duration=31.76 seconds, number of marks=15, marks/second=0.47. (scale 1:3) 

1111111 1 I I 
Camera shot 116, duration=40.40 seconds, number of marks=21, marks/second=0.52. (scale 1:3) 

1 111 I 1111 I 111 11 

Camera shotl71, duration=57.60 seconds, number of marks=24, marks/second=0.42. (scale 1:3) 

I II I II I I 11 11 11111 1 1 I 11 

Camera shot 172, duration=34.92 seconds, number of marks=28, marks/second=0.80. 

11 1 1 1111 1111 1 I I ll I 
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Camera shots witha low nuIJ?.ber of marks and a high concentration of marks 

Camera shot 73, duration=l.36 seconds, number of marks=3, marks/second=2.21. 

[[] 
Cainerashot duration=ROO seconds, number of marks=3, marks/second=3.00. 

[] 
Camera shot 105, duration=5.80 seconds, number of marks= 13, markslsecond=2.24. 

II I I II 11 I I I II 

Camera shot 107, duration=l.80 seconds, number of marks=4, marks/second=2.22. 

DIIJ 
Camera shot 139, duration=0.84 seconds, number of marks=2, marks/second=2.38. 

[JJ 
Camera shot 150, duration=2.60 seconds, number of marks= 7, markslsecond=2.69. 

1111 111 I I 
Camera shot 151, duration=l.52 seconds, number of marks=6, markslsecond=3.95. 

[[] 
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Camera shots with a .. low number of marks and a low concentration of marks (examples) 

There are 159 camera shots with a low number of marks and a low concentration of mars. Three camera shots are depicted as examples. 

Camera shot 6, duration=3.80 seconds; number of marks=], markslsecond=0.26. 

I I 
Camera shot 65, duration=22.48 seconds, number of marks=4, markslsecond=0.18. 

I I 
Camera shot 135, duration=14.20 seconds, number of marks=JO, markslsecond=0.70. 

1111 11 II 

Figure 15: Location of marks in camera shots. 

The camera shots are depicted on a 1: 1 scale (1 centimetre equals 1 second), except for a few long camera shots which are depicted on a 1: 3 scale. 
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6.2.4 Marks in episodes 
The analysis of marks in camera shots resulted in a list of camera shots that represent salient events in 
the film . However, events do not necessarily reside within camera shots, they can extend over a series 
of camera shots. Episodes are segments that consist of a series of semantically grouped camera shots 
and they correspond to structural elements of which a film consists (refer to chapter 4) . It was 
explored how the marks were distributed over the episodes of the film. The film was segmented in 21 
intervals that correspond to the episodes in the film and the number of marks in each episode was 
counted. The results are depicted in Figure 16. Statistics of the number of marks per episode are listed 
in Table 26 and a histogram of the number of marks per episode is listed in Table 27. 
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Figure 16: Number of marks in episodes. 
The vertical bars from the bottom of the figure depict the number of marks in a camera shot. The thin vertical lines from the 
bottom to the top of the figure depict the width of the episodes. 

Table 27: Frequencies of the number of marks per 
episode and corresponding episode indices. 

4 6 
5 12 
6 2 7, 17 
8 1 10 
11 2 14, 21 
13 2 3, 13 
16 I 4 
17 2 8,11 
20 1 I 
24 1 
26 2 2, 15 
28 2 5,20 
31 9 

Table 26: Statistics of the number of marks per 
episode (N=21). 

Mean 
Standard deviation 
Minimum 
Maximum 
Total 

20.9 
18 
4 
88 
439 

Table 28: Number of times a subject gave one 
or more marks in an episode. 

7 
8 

14 
3 
2 
3 
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One episode (episode 18) has a very high number of marks (see Table 27). This episode contains a 
number of marks that is larger than the mean plus two times the standard deviation (i.e. µ+2*cr=57 
marks). However, episode 18 is also a very long episode. Episodes are long film segments of unequal 
duration (µ=58.6 seconds, cr=20.5). Furthermore, episodes were frequently marked more than once by 
the same subject (there are 116 redundant marks, see Table 28). The Spearman correlation between 
the number of marks in an episode and the duration of the episodes is 0.782 (p-value<0.001). This 
correlation indicates that a relation between the duration of an episode and its number of marks may 
exist. It was tested whether the number of marks in the episodes equals the number of marks that 
could be expected on the basis of the duration of the episodes (given the 439 marks that the subjects 
gave). A Chi-square test was conducted to test this (see Table 29). The hypothesis was rejected, 
because X2=62.42>X2

20=45.3 (a=0.001, v=20). Thus, the number of marks in the episodes does not 
equal the number that could be expected on the basis of the duration episodes. However, Table 29 
shows that mainly episode 20 gives a very high contribution to the X2 variable. Episode 18, which was 
marked most frequently, contributes less to the X2

• 

Table 29: Chi-square calculation: observed number of marks, duration and expected number of marks per 
episode. 
The expected number of marks for each episode is calculated as follows: 
Expected number of marks total number of marks in film * (episode duration I film duration) 

439 * (e isode duration./ 1229.68) 

20 71.60 25.56 1.21 
2 26 112.52 40.17 5.00 
3 13 68.32 24.39 5.32 
4 16 63.92 22.82 2.04 
5 28 50.92 18.18 5.31 
6 4 31.64 11.30 4.71 
7 6 23.32 8.33 0.65 
8 17 57.20 20.42 0.57 
9 31 68.08 24.30 1.84 

10 8 34.52 12.32 1.52 
11 17 61.80 22.06 1.16 
12 5 20.52 7.33 0.74 
13 13 39.88 14.24 0.11 

11 24.52 8.75 > 0.58 
26 85.96 30.69 0.72 
41 78.68 28.09 5.93 

6 21.00 7.50 0.30 
88 197.08 70.36 4.42 

57.60 20.56 0.57 
34.92 12.47 
25.68 9.17 

The concentration of marks (the number of marks per second) in each episode was calculated (Table 
30). One episode (episode 20) has a high concentration of marks, i.e. a concentration of marks that 
exceeds the mean concentration (µ=0.35 marks/second) plus two times the standard deviation ( cr=0.15 
marks/second). 
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Table 30: Histogram of the concentration of marks in episodes. 
The concentration of marks in episodes is listed in standardised form, i.e. as z-score. The episode indices refer to the 
e isode indices in the transcri tion table in A endix B. 

1.11 
1.30 

0.13 
0.19 

0.23 ... 0.46 
0.52 

16 
1 
1 

all others 
16 
5 

Thus, it was found that one episode, episode 18, has a high number of marks (larger than µ+2*cr) and 
one episode, episode 20, has a high concentration of marks (larger than µ+2*cr). Based on the results 
of the X 2 test and the concentration of marks in episodes, episode 20 is most likely to represent a 
salient event. Episode 18 has a very high number of marks. It is, however, also a very long episode. 
Given the correlation (=0.78) between the duration of episodes and the number of marks in episodes, 
it can not be concluded that episode 18 represents a salient event. Episode 20 consists of one camera 
shot, namely camera shot 172. This camera shot was localised by the cluster analysis and by the 
verbal report analysis. The camera analysis showed that this shot was at border, because the duration 
might by an interacting variable. If we consider the observed number of marks within one episode, 
independent of the episode duration and with exception of episode 18, the rank order of episodes is: 

1. Episode 16, 
2. Episode 9, 
3. Episode 5 and Episode 20. 

These episodes correspond with the salient verbal reports, the cluster analysis of marks and the 
number of marks per camera shot. 

Note that the number of marks in an episode may be related to the duration of the episodes. A 
segmentation of the film in episodes may therefore be less suitable to localise short fragments that 
represent salient events. The results of the hierarchical cluster analysis of marks and the analysis of 
marks in camera shots showed that fragments could be localised that were marked frequently and that 
covered a time lapse of less than 10 seconds. By treating episodes as units, short fragments that 
represent salient events are difficult to localise because episodes are very long segments of film and 
they may represent several events that are salient to a varying degree. Furthermore, the duration of an 
episode and the number of marks in an episode could both be related to the number of events that is 
represented by an episode. A segmentation of film in series of semantically grouped camera shots that 
are shorter than episodes might be less complicated to analyse. 
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7. Conclusion 
Five analyses were conduced to explore structure and homogeneity in the marks and verbal reports 
that 28 subjects gave to identify salient events in the film "Our Selena is Dying". In short, the results 
of these analyses were: 

Analysis of verbal reports 
A list of twenty-four distinct events in the film was created by grouping the events that the subjects 
verbally reported. One event was reported by three-fourth of the subjects, six events were reported by 
one-third to half of the subjects and seventeen events were reported by less than half of the subjects. 

Analysis of marks in short intervals of equal duration 
It was tested whether the subjects marked events in the film randomly . The film was segmented in 
short intervals of equal duration and it was tested whether the distribution of marks over the intervals 
could be explained by a Poisson probability distribution. The conclusion of the test was that the 
subjects did not mark events in the film randomly . This implies that the subjects selected specific 
events to mark in the film. 

Hierarchical clustering of marks 
The marks that the subjects gave were hierarchically clustered to localise fragments in the film during 
which the subjects frequently marked events in a short time lapse. Three fragments were localised, 
they are listed in Table 31 . These three fragments were also described by the verbal reports. 

Table 31: Number of marks, duration and beginning and ending time codes of fragments localised with the hierarchical 
cluster analysis. 

132 
404 

26 
21 

Analysis of marks in camera shots 

5.54 
09:22:09 
21 :08:19 

The distribution of the marks over camera shots was analysed to 
localise camera shots that were marked significantly more 
frequently than other camera shots. Camera shots were classified 
on the number of marks and the concentration of marks (i .e. 
marks/second) in the camera shots. Seven frequently marked 
camera shots were localised (see Table 32). Two camera shots 
were marked frequently and covered a relatively short time 
lapse. Five camera shots were marked frequently, but they 
covered a relatively long time lapse (refer to Table 33). 

09:24:19 
21 :14:07 

51 
172 

Table 32: Number of camera shots, 
classified on number of marks and 
concentration of marks. 

Table 33: Number of marks, duration and beginning and ending time codes of fragments localised with the analysis of 
camera shots. 

2.36 (short) 07:09:23 07:12:07 
19.00 08:19:06 08:38:06 

7.48 (short) 09:22:07 09:29:19 132 
31.76 13:34:05 14:05:24 
40.40 16:39:08 17:19:18 

171 24 57.60 19:48:12 20:46:02 
172 28 34.92 20:46:02 21:21 :00 404 
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Analysis of marks in episodes 
The distribution of the marks over episodes was analysed. One episode was localised that may 
represent a salient event. This episode (episode 20) corresponds to camera shot 172. The rank order of 
episodes that resulted from the analysis was: episode 16, episode 9, and episode 5 & episode 20. 

Three short fragments that were marked frequently were localised in the film. The analysis of the 
distribution of marks in camera shots and the hierarchical clustering of marks resulted in localisation 
of approximately the same fragments (refer to Table 34 ). Two of the three fragments that were 
localised with the cluster analysis correspond to short, frequently marked camera shots. One of the 
three fragments that was localised with the cluster analysis corresponds to a longer, frequently marked 
camera shot. 

Table 34: Fragments that were localised with the cluster analysis and analysis 
of marks in camera shots. 

second 
third 

81 
132 
404 

37 
51 
172 

The localised fragments correspond to events that were reported by 75%, 36% and 43% of the 
subjects (refer to Table 35). It can therefore be supposed that the fragments represent meaningful, or 
salient events . 

Table 35: Events that are represented by the fragm ents and number of subjects that reported the events. 

first 
second 
third 

7 
9 
24 

Selena squeezes Deborah's hand 
Selena is suddenly cured 
A nurse discovers a burn on her arm 

The location of the three fragments in the film is depicted in Figure 17. 

0 Time in seconds 
Figure 17: Localised fragments that represent salient events in the film "Our Selena is Dying". 

21 (75%) 
10 (36%) 
12 (43%) 

The marked areas in the figure correspond with clusters 81, 132, 404 and camera shots 37, 51, 172 respectively. 

I I 
1230 
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Four camera shots were identified in all analyses as the most salient shots of the film. The rank orders 
of the identified camera shots within each analysis were slightly different. Camera shot 37 appears to 
be most important for the viewers, while camera shot 105 might be most important for the producer. 

Table 36: Fragments localised in all analyses. 

2 51 26 132 9 31 
4 172 28 404 21 24 12 20 28 
3 105 13 253 27 15 12 16 41 

The location of these four fragments in the film is depicted in Figure 18. 

I I I 
0 Time in seconds 1230 

Figure 18: Fragments localised in all analyses 

Thus, based on the results of this research it is concluded that structure and homogeneity can be found 
in people's representation of the film "Our Selena is Dying". The film that was used in this study can 
probably be represented by three or four fragments. Furthermore, these fragments are related to salient 
events. 

Discussion 
This study had a exploratory character. Five analyses were conducted to explore structure and 
homogeneity in people's representation of one film. The results can not be generalised, because only 
one, short film was used. The study should be repeated with different films and with different types of 
video to explore whether the results can be reproduced . 

Furthermore, it should be tested to what extend the localised fragments best represent the film. The 
results indicate that people represented the film by a few fragments . However, it was not tested 
whether people could better recognise, or characterise the film by the localised fragments than by, for 
example, randomly selected fragments . 

The marks that were analysed were given by 28 different subjects. The subjects did not give an equal 
number of marks. The marks of all subjects were treated as one variable in this study. However, a 
mark of a subject who gave few marks could be 'more important' than a mark of a subject who gave 
many marks. This issue can be addressed by applying transformations on the data and using the 
appropriate statistics. 

The film that was used in this study, was segmented in 21 episodes. These appeared to be difficult to 
analyse. The frequency with which episodes were marked might be related to the duration of the 
episodes. A segmentation of film in series of semantically grouped camera shots that are shorter than 
episodes might be less complicated to analyse. It was assumed that episodes represent the structure, 
the script line intended by the film maker. The discrepancy between the episode results and the verbal 
reports and marked events in camera shots might be representative for the discrepancy between 
intended meanig of the film maker an perceived understanding by the viewer. 
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Appendix A: Description of film in encyclopaedias 

The dimensions that are used in the film encyclopaedia "The Motion Picture Guide 1927-1984" to 
describe films are listed below. 

• Title 
• Rating 
• Year of release 
• Country production 
• Running time 

subjective 
comment 

• Producing & distributing companies 
• Colour/black & white 
• Cast (actors and their roles) 
• Synopsis: 

• Plot 
• Critical evaluation 
• Anecdotal information 
• Awards 
• Impact on public 
• Success/failure at box office 
• Social significance 
• Acting methods 
• Technical innovations 
• Script originality 

• Remakes and sequels 
• Dubbing and subtitles 
• Credits (producer, director, etc.) 
• Genre, subject, theme 
• Parental recommendation 

title rating actors 

year, 
running time, 
colour/bw etc. 

re Guide 1927 984 

(1946) 83m COL bw 
Willard Parker (Mitchell Raymond), Marguuerite Chapman (Marcia 

inthrop), Chester Morris (Barry Cole), Janis Carter (Josi Hart), 
H gh Herbert (Eustace P. Trumble), ... etcetera. 

A nice comedy that grows dull as it grows complex. Morris and 
Parker are radio script writing partners in Chicago until Parker 
takes ajob with hisfiancee's father and Morris is forced to write 
commercial jingles. Their agent gets them a $1,000-a-week 
assignment in Hollywood, but both most work at the job. Morris and 
Parker board a train to Tinseltown with their respective girl friends. 
On the train they meet the president of the company sponsoring the 
show, and aJso a millionaire who offers them twice the money, if 
they will work for him. They accept, and here is where the fun comes 
in. Two lunatic chasers board the train and grab the millionaire as 
an escapee, and the pair promptly re-sign with the president of the 
company. When they get to Los Angeles, it turns out that the 
company president is the lunatic, and the millionaire is not, so the 
four get ba(:k on the train to chase the millionaire back to Chicago. 

p, Burt Kelly; d. Ray Enright; w, Jose h Hoffman; ... etcetera. 

Comedy 

producer, 
director, etc. abstract 

(PR:A MPAA:NR) 

parental rating 

An example of film description is given in the frame on this page. The listed features of synopsis are 
interwoven with the abstract. The critical evaluation and script originality rating are underlined in the 
example. 
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Appendix B: Transcription of the Twilight Zone film 

The following table contains a transcription of the Twilight Zone film "Our Selena is Dying". 
The film was segmented into 21 episodes and 173 camera shots. 

The table contains the following information: 
• Episode and camera shot identification. 

The episodes and camera shots are numbered in the first two columns. 
• Time code of the camera shot. 

The time code of the first frame of each camera shot is listed in the third column. The time 
codes in the table correspond with the time codes on the video tape. 

• Transition method. 
The transition method (edit effect) by which the camera shots are assembled is listed in the 
fourth column. This column describes to the transition from the previous shot to the current 
shot. The transition methods that are used in the Twilight Zone film are cut (abrupt 
transition), dissolve (gradual transition) and fade (gradual transition from or to black). The 
frame that is selected to identify the start of a camera shot depends on the transition method: 
• Cut transitions in the Twilight Zone film have one intermediate dissolving frame (see 

Figure I). The frame after the transitional frame is used to identify the start of a new 
camera shot in a cut transition. 

• Dissolving transitions consist of many transitional frames. The middle frame of a 
dissolving transition is used to identify the start of a camera shot. 

• There is only one fading transition in this film. Because it is the last transition, which 
fades to black, it is treated as a new camera shot. 

• Marks per camera shot. 
The number of marks (button presses) per camera shot is given in the fifth column. 

• Story line 
The story of the film is transcribed in the character, discourse and description columns. The 
character column lists who is/are talking in the camera shot. What is being said is noted in the 
discourse column. The events in the camera shots are described in the last column. 

Figure I: Cut transition in the Twilight Zone film 

Time codes on Super VHS video tapes uniquely identify frames. 
If the transition in the above figure would apply tC> the transition 
from camera shot 3 to camera shot 4 in the transcription table bf 

this appendix, then the time codes in the cuttransitiC>ll afo: 

• 00:01 : 10: 13 last frame of camera shot 3 (frame A) 
• 00:01 :10:14 transitionframe (frall1e(A+B)/2) 
.. 00:01: 10: 15 first frame of camera shot 4 (frame B) 

The format of a time code is: 
hours : minutes : seconds : frames 
OO<=hours 
00<=minutes<=59 
00< =seconds< =59 
00<=frames<=24 

The film on video tape starts at time code 00:01:17:00. The 
transcription table uses the same time codes. Because the Twilight 
Zone film lasts less thal1 an hour, the hours-componeritOf the time 
code is not used in the table. 
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episode shot start of shot transition marks character discourse description of events 
(id.) (id.) (time code) (N) 

1 1 01:17:00 cut 3 Start of film, while showing the cast, a diary with a photo of a girl is 
visible. 

2 01:33:00 dissolve I The doctor walks to the Brockman's residence. 
3 01:44:16 cut 0 . The doctor arrives at the door. 
4 01:10:15 cut 4 The doctor rings the doorbell. 

Voice-over "Your attention is drawn to the residence of the Brockman The camera pans to one of the house' s windows, behind which. an old 
clan. An ancient mansion. It has panelled walls, polished by lady is sitting. 
darkness. A light-less, soundless place, upon which a greater 
darkness has fallen." 

5 02:08:02 cut 12 The doctor takes the pulse rate of Selena. 
The camera slowly moves to Selena's face. 

Voice-over "The object of the death-watch. : Selena Brockman, grand-dame 
of the menagerie, who lies in her bed, in an inch-by-inch battle 
with death. Trying somehow to reach a compromise, instead of 
a capitulation." 

2 6 02:28: 15 cut I Diane enters the room. 
7 02:32:10 cut 0 The camera shows the doctor, Selena and Diane from behind. 
8 02:33:19 cut I Diane "What is your prognosis doctor?" Close-up of Diane. 
9 02:35 :14 cut I The camera shows the doctor, Selena and Diane from behind. 
IO 02:39:05 cut 3 Close-up of the doctor en Selena. 

Doctor ''Take two of these, every four hours, to relieve the pain. When 
it gets any worse, call me." 

Selena "You ... come tomorrow." Selena grabs the doctors arm. 
Doctor "Yes, yes of course." The doctor walks away. 

II 02:59:02 cut 0 The doctor passes Diane. 
12 03:03:04 cut 5 The doctor outs on his coat. 

Diane "You didn't answer my question, how is dear aunt Selena?" 
Doctor "She is dying, Miss Brockman, she's been dying for some 

time." 
13 03:14:18 cut I Close-up of the doctor 

Doctor ''The only difference now is that death begins to have clearly 
defined lines, and you discovered that it knows your name." 

14 03:21:10 cut I Close-up of Diane and the doctor. 
Doctor " Is that the answer you were looking for?" 
Diane "I'm just concerned, doctor. I was thinking, tomorrow, after 

your visit, maybe we could go for a drink." 
Doctor "My God ... " The doctor walks away. 

15 03:39:00 cut 0 Diane "Does this mean you won't be coming by tomorrow?" Close-up of Diane. 
16 03:42: IO cut I Doctor " In case your aunt didn't tell you, I inherited this family from Close-up of the doctor. 

my father, who got it from his, and that care is a certain 
obligation ... " 
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episode shot start of shot transition marks character discourse description of events 
(id. ) (id.) (time code) (N) 

17 03:45: 12 cut 0 Doctor " ... a word you may not be familiar with." Close-up of Diane . 
18 03:50:22 cut 0 Doctor "So yes, I'll be here tomorrow. The question is whether Selena Close-up of the Doctor. 

will still be with us." 
19 03:56: 15 cut 1 Close-up of Diane. 
20 04:00:08 cut 11 The doctor walks out. 

Diane "Doctor Burell ?" Diane fo llows the doctor. The doctor turns around. 
Diane "Selena won't die tonight. She 'll hold on, as long as she has to." 

Diane goes inside the house, the doctor leaves. 

3 2 1 04:2 1:03 cut 13 Deborah "Come in." Deborah is in the ki tchen. 
Susan "Your coach wait~ Madame ." The camera tracks to the door, Susan enters the kitchen. 
Deborah "OK, let me just do one last check" 
Susan "Are you sure about all this? It's a long way to go on the basis 

of a telephone conversation." 
Deborah "She's my aunt, they say she needs me." 
Susan "But you never even met her." 
Deborah "No .. . but I've heard about her. My dad used to talk about her 

in a sort of whispery tone of voice, that he usually saved fo r 
anything that was unusual or exotic, or just plain different." 

Susan "She sounds weird." 
Deborah "She's dying." 

Susan "Any talk of inheritance?" 
Deborah "Susan'" 
Susan "Well?" 
Deborah "Some, depending on my going down there and helping out. 

But I'm really just more curious than anything else. Okay, that's 
it." 

Susan "Last chance." 

Deborah "Suss, I spent my whole life within walking distance of thi s 
place. I think I'm entitled to a little adventure, don't you?" 

Susan "Okay." 

Susan and Deborah walk outside. 

4 22 05:29: 11 cut 2 Close-up of the Brockman's residence, Martha sits sadly behind the 
window. 

23 05:41: 17 cut 2 Diane "You'll have free run of the house. If you want to find anyth ing, Deborah just arrived at the Brockman's residence. 
just ask." 

Diane ' 'This is Orville. He's our sort of combination handyman and 
village idiot." 

24 05:53:07 cut 0 Diane "Oh relax, he's qui te deaf. All you have to do is tum away Close-up of Diane and Deborah. 
when you talk and you can say anything you like." 

25 05 :55:23 cut 2 Close-up of Orville. 
26 05:59: 11 cut 2 Diane " Isn't that ri ght Orville?" Close-up of Diane. 
27 06:03: 10 cut 0 Close-uo of Orville 
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episode shot start of shot transition marks character discourse description of events 
(id.) (id.) (time code) (NJ 

28 06:04:21 cut 0 Close-up of Diane and Deborah. Diane walks away, camera zooms-in 
on Deborah. 

29 06:09:13 cut 7 Martha is sitting in a chair near the window. Diane walks bv. 
Deborah "Who's that?" Deborah walks past Martha's room. 
Diane "My mother, she's quite harmless, 1 don't even think she knows 

we're here." 
30 06:21:00 cut 1 Close-up of Martha. 

Diane ''I'm told there's a family resemblance." 
Another close-up of Martha, looking sad. 

5 31 06:33:09 cut 0 Close-up of a needle in the arm of Selena. 
32 06:36:24 cut 0 Doctor "You just have a minute. I'm giving her something to help her Close-up of the doctor and Selena. 

sleep." 
33 06:40: 13 0 Close-up of Deborah 

Deborah "Aunt Selena?" Deborah takes a seat on Selena's bed. 
34 06:54:21 0 Deborah "Aunt Selena? It's Deborah, Deborah Brockman, you sent for 

me. I'll be helping to look after you, so if you need anything at 
all, day or night, ... " 

35 07:06:01 cut 3 Selena grabs Deborah's hand 
36 07:08:15 cut 2 Picture of Deborah, Diane and the doctor. 
37 07:09:23 cut 16 Close-up of Selena's and Deborah's hands, Selena's squeezes. 
38 07:12:07 cut 2 Close-up of Deborah, her face shows oain. 
39 07:14:02 cut 3 Close-up of Selena's and Deborah's hands, Deborah frees herself from 

Selena's grip. 
40 07:16:05 cut 1 Close-up of Deborah. 
41 07:19:14 cut 1 Close-up of Selena, she closes her eves. 

6 42 07:24:07 cut 4 The doctor and Deborah walk out of the Brockman' s house. 
Doctor "I don't think she realised how hard she was squeezing." 
Deborah "Is she as ill as thev sav?" 
Doctor "Worse, but she hangs on." 
Deborah "She's a strong woman." 
Doctor "Well, I'm not sure would call it strength, it's more like a 

desperate clutching for life, as if, as if she's waiting for 
something. I'm sorry, I didn't mean to be so morbid." 

Deborah "That's all right, this place will do it to anyone." 
Doctor "Well, for what it's worth , good luck, I hope you won't need it. The doctor walks away. 

See you tomorrow." 
43 07:52:21 cut 0 Diane oeeps through the door. 

7 44 07:55:23 cut 0 Martha is sitting behind her window. 
45 08:01:10 cut 6 Deborah is asleep. The camera zooms in on a soot on her hand. 

8 46 08:19:06 dissolve 15 "Silly about bothering you, I mean, it's just a spot , still , .. I Deborah shows the doctor the spot on her hand . -didn't want to mention in front of aunt Selena." 
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episode shot start of shot transition marks character discourse description of events 
(id.) (id.) (time code) (N) 

Picture of the doctor and Deborah. 
Doctor "No, that's good, you can't be too careful. Though in this case, 

it's curious, but harmless. It's a liver SDOt." 
Deborah "A liver SDOt?" 
Doctor "Well, it's uncommon with someone as young as you, but it's 

completely benign. 
47 08:38:06 cut 0 Doctor "You've probably got it from too much sun." Diane walks down the stairs and listens. 
48 08:41:19 cut 1 Deborah "How could it aooear so suddenly?" Close-up of Deborah. 

Doctor "Probably the skin has been darkening by degrees for some 
time, and only now become noticeable. And since there's only 
one of them, good bleaching creme two, three times a day will 
do it. And stoo hanging out on the beach." 

Diane "Doctor!" The doctor gets uo. 
Diane "If you're quite finished, your real patient would like to see you Close-up of Deborah. 

now." 
49 09:06:07 cut 1 Close-uo of Diane. 

Camera moves to the Doctor. 
Doctor "Yes, well, if her condition is progressed as I expect, I'm be 

surprised she could still see anyone." 
Diane and the doctor walk uo the stairs. 

9 50 09:16:11 cut 1 Diane and the doctor enter Selena's room. The doctor look surprised. 
51 09:22:07 cut 26 Selena is sitting upright in bed. 

Selena "Good afternoon, doctor, and is that a perfectly splendid dav?" 

52 09:29:19 dissolve 0 Selena "Well?" The doctor is sitting on Selena's bed 
Doctor "Pulse is stronger, heartbeat seems to be stabilised, a little." 

53 09:37:04 cut 0 Selena "You sound surprised" Close-up of Diane. 
54 09:38:22 cut 1 Doctor "Oh, frankly I am, when I came through the door, I expected to The doctor is sitting on Selena's bed 

find a ... " 

55 09:45:07 cut 0 Selena "A corpse?" Close-uo of Selena. 

56 09:46:23 cut 0 Doctor "I wouldn't have out it that indelicately." The doctor stands up from Selena's bed 
57 09:49:21 cut 0 Selena "Perhaps you're a better physician than you give yourself credit Close-up of Selena 

for." 
58 09:53:01 cut 0 Doctor "No." Close-up of the doctor 

59 09:54:14 cut 0 Doctor 'Tm good," Diane stands up 

60 09:57:19 cut 0 Doctor " ... but I'm not that good." The doctor looks at Diane. 
Diane "Aunt Selena has a very powerful will to live, doctor." 

61 10:01:00 cut I Close-up of Diane. 

62 10:03:07 cut 0 Close-uo of the doctor and Selena 
Doctor "Yes, so it seems." 

Camera zooms out to picture the doctor, Diane and Selena. 
Doctor "Now I don't want you overexerting yourself, this could be a 

temporarily remission, we don't want to cause a relapse." 
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episode shot start of shot transition marks character discourse description of events 
(id.) (id.) (time code) (N) 

Selena "Oh, I'll be verv careful, doctor." 

63 10:19:23 cut 0 Close-up of the doctor. 
64 10:21:19 cut 2 Close-up of Diane. 

10 65 10:24:13 cut 4 Pict tire of an empty hall with an open door. 
Orville enters the hall , carrving the doctor's coat. 
The doctor arrives. 

Doctor "Ah, thanks , Orville. I'll see you tomorrow." The doctor put on his coat. 
The doctor walks to the door, opens it and walks outside. 

66 10:47:00 cut 0 Close-up of Orville looking up to Diane. 
67 10:48:01 cut I Diane is standing on top of the stairs. 
68 10:50:03 cut 2 Orville walks backwards to the door. 
69 10:53:10 cut 1 Diane turns around and walks awav. 

11 70 10:59:01 cut 0 Deborah is taking care of Selena. 
Deborah takes tray to take it away. 

71 11:06:18 cut 3 Close-up of Deborah. 
72 11:09:02 cut 4 Close-up of Deborah with the tray. 

Deborah starts to tremble. 
73 11:11 :04 cut 3 Close-up of Deborah. 
74 11:1 2: 13 cut 1 Close-up of the tray, the vibration moves a knife to the edge of the trav. 
75 11:1 3:08 cut I Close-up of Deborah. 
76 11 :14:14 cut 3 Close-up of the trav, the knife almost falls off. 
77 11:15:14 cut 0 Close-up of Deborah, the knife falls. Deborah looks down to the falling 

knife . 
78 11 :19: 16 cut 1 Deborah bends over to pick up the knife. She rests on the floor for a 

while. 
Diane enters the room. 
Deborah looks up to Diane and rises to her feet. 

Diane "Are vou feeling all right, Debbie?" 
Deborah "Ah, I think so, I'm just, just a little tired, that's all." 
Diane "You probably need something to eat. Why don't you go lie 

down and I'll bring you something in a little while ." 
Deborah 'Thank vou, 1think1 will, will do that." Deborah walks away. 

Close-up of Diane, who's looking at Selena. 
79 11:51:14 cut 0 Close-up of Selena. Selena opens her eves. 
80 11:56:16 cut 1 Close-up of Diane. 

12 81 12:00:21 cut 5 Close-up of a ringing phone at the doctor's house 
The doctor answers the phone. 

Doctor "Yeah?" 
Deborah "It's Deborah Brockman. I know it's late, but can you come 

here?" 
Doctor "Is it Selena?" 
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episode shot start of shot transition marks character discourse description of events 
(id.) (id.) ..... (time code) (N) 

Deborah "No, it, it's me, please hurrv!" 

13 82 12:21:09 cut 0 Picture of the entrance hall of the Brockman' s residence. The door 
opens and the doctor enters. 

83 12:28:19 cut I Close-up of Deborah's hand. 
The doctor turns on the light. 

84 12:31 :13 cut 2 Doctor "Deborah?" Close-up of the doctor 
Deborah "Back here." The doctor walks to Deborah. 

85 12:36:22 cut IO Close-up of Deborah, sitting in a chair in the dark. 
Doctor "Whv are vou sitting here in the dark?" 
Deborah "I don't know. What's haooening to me?" 
Doctor " It's OK, Everything is going to be fine." 
Deborah "Look at me." 
Doctor "I know. I'll get vou to the hospital to do some tests." 

The doctor leaves. 

14 86 13:01 :06 cut II Picture of a hall in a hospital 
The doctor walks through the hall with a colleague. 

Doctor "Come on Jack, there must be something you can do ." 
Jack "What? Look, we've done every test we've got: blood-count, 

cell-structure, you name it, we've put her through it. And we 
can't find anything wrong with her." 

Doctor "You've got eyes, you've seen her? Looks like premature ageing 
tome." 

Jack "I agree. It's a nice label , but until we know what the cause is, 
that's all it is. Look. I'll arrange a CAT-scan, see what 
radiology's got. If I hear anything at all, I'll let you know. Now 
go home and get some sleep." 

The doctor walks awav. 

15 87 13:25:19 cut 0 Picture of the Brockman's residence, with Martha behind the window. 
88 13:29:13 cut I Close-up of Diane 's arm. The doctor takes her blood-pressure. 

Diane 'Tm sure this is quite unnecessarv, doctor." 

89 13:34:05 cut 15 Close-up of Diane and the doctor. 
Doctor "Yes, l'lJ decide that for the time being. Whatever has caught 

Deborah, I have to know if it's contagious." 
Diane "I've never felt better in my life. Neither has aunt Selena." 

Doctor "And vour mother?" 
Diane "Oh, she never changes. She just sits up there in her cat-bird 

seat watching the world come bv." 

The doctor rolls up Diane's sleeve and a scar becomes visible. Diane is 
startled and grabs her arm. 

Diane "That's a souvenir from childhood, if vou don't mind?" 
Selena enters the room. She is sitting in a wheel-chair. 

Selena "My niece is correct, we don't need a doctor. Your interest is 
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episode shot start of shot transition marks character discourse description of events 
(id.) (id.) (time code) ... (N) 

aooreciated, but as vou can see, we're all oerfectlv well." 
90 14:05:24 0 Picture of Diane and the doctor. 

Doctor "Oh yes, I can see that. But it's a curious coincidence, isn't it? 
Deborah is showing signs of premature ageing .. . " 

91 14:14:21 cut 6 Selena " I said that would be all , doctor! In fact, I should think that you Close-up of Selena. 
will no longer be required." 

92 14:19:10 cut 1 . The doctor is oack.ing. 
Selena "Payment for your services will be sent on to your office." 

93 14:23:04 cut 0 Close-up of Selena. 
94 14:25:02 cut 0 Doctor "Well, what about Deborah?" The doctor outs on his coat. 

Diane "Oh, we'll see to it that she gets all the best care. Needn't 
concern yourself with her any further." 

95 14:32:09 cut 1 Doctor "Fine. Well , if it is all the same to you, I'll choose what I want The doctor looks surprised. 
to concern mvselfwith." 

96 14:41:18 cut 1 Doctor "Good day." The doctor leaves. 
97 14:45:04 cut 1 Close-up of Diane 
98 14:47:15 cut 0 Close-uo Selena 
99 14:49:05 cut 0 Close-up Martha 

16 100 14:51 :18 cut 4 The doctor is at the front -door. 
Camera moves to Orville. Orville beckons to the doctor 

101 14:58:15 cut 0 The doctor sees Orville. 
The doctor walks to Orville 

102 15:10:07 cut 6 Close-up of Orville. Orville carries something, wrapped in a cloth. He 
shows it to the doctor. 

Doctor "What is it?" 
Orville shows the diarv . 

Doctor "A diarv? The Brockman' s?" 
Orville nods. The doctor opens the diary. Orville thumbs through the 
diary. 

103 15:25:10 cut 1 Close-up of the diary . 
104 15:27:14 cut 2 Doctor "July 17, 1940." Close-uo of the doctor. The doctor reads in the diarv. 
105 15:31:03 cut 13 Doctor "Our picnic was almost ruined by a fire, when a horse kicked Close-up of the diary . It shows a page with a photo of a girl. 

over a kerosene lamp." 
106 15:36:23 cut 4 Doctor "Only Martha was burned." Close-up of the doctor. 
107 15:39:15 cut 4 Close-uo of Orville. 
108 15:41:10 cut 0 Close-up of the doctor. 
109 15:42:16 cut 3 Doctor "The physician say she will be all right, but will have to live Close-up diary 

with a scar ... " 
110 15:47:02 cut 1 Doctor " ... for the rest of her life." Close-uo of the doctor. 
111 15:52:23 cut 2 Doctor "It's in the same place as her daughter's scar." Orville points in the diary. 
112 15:56:12 cut 1 Doctor "Can you get me back in here tonight?" Picture of Orville and the doctor. 

Camera moves to a statue. 
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episode shot start of shot transition marks character discourse description of events 
(id.) (id.) (lime code) (N) 

17 113 16:10:10 dissolve 6 The doctor is sitting at Deborah's bed in the hospital. Deborah looks 
verv old. 

18 114 16:31:10 cut 0 The doctor arrives at the Brockman's residence in the night 

115 16:34:20 cut 0 Close-up of Martha at the window. 

116 16:39:08 cut 21 Close-up of Martha, mourning in a chair in her room. 
The doctor enters the room, rolls Martha sleeve to look for a scar. 

Doctor "You're not Martha Brockman. are you? You're Diane' You're The doctor sits in front of Martha, holds a lamp and checks the colour 
the daughter." of her eves. 

117 17:19:18 cut 1 Diane "What are vou doing here?" Diane enters the room. 
118 17:21 :15 cut 2 Shot of Diane, the doctor and Martha. 

Doctor "First I didn't believe it." The doctor rises. 

119 17:25:24 cut 0 Doctor " I didn't want to believe it." Close-up of Diane. 

Diane "What are you talking about?" 

120 17:29:08 cut 0 Doctor "I went to the hospital , I did some checking. Diane Brockman Picture of Diane and the doctor. 
has green eyes, and no visible scars." 

121 17:33:05 cut 2 Close-up of Diane. 

122 17:36:05 cut 1 Doctor 'The woman sitting in that chair has green eyes. What colour Picture of Diane and the doctor 
are yours?" 

123 17:41:19 cut 7 Doctor "And where did you get that scar? How old are you really, Close-up on Diane. 
Martha?" 

Diane "Get out'" 
124 17:47:19 cut 1 Doctor "Oh, it's a convenient deal, isn't it?" Picture of Diane and the doctor. 

Diane "Get out of here, get out of this house!" 

125 17:50:10 cut 0 Doctor "No, I've got to talk to Selena." Close-up of Diane. 

126 17:51:22 cut 0 Picture of Diane and the doctor. 

127 17:52:19 cut 0 Close-up of Diane. 
The doctor pushes Diane away to pass her and go to Selena's room. 
Diane fights back. 

128 17:55:14 cut 0 Doctor "Selena1" Close-up of Selena in her wheel-chair. 

129 17:59:20 cut 0 Doctor "Selena!" Picture of Selena's door. 

130 18:00:18 cut 1 The doctor opens the door and enters the room. Diane follows. 

131 18:02:03 cut 1 Doctor "My god." Close-up of Selena. 

132 18:04:07 cut 0 Diane "Selena, he knows." Picture of Diane and the doctor. 

133 18:05:06 cut 3 Doctor "It isn't right, Selena. Give Deborah back her years. You know Picture of Selena in her wheel-chair. 
it isn't right." 

134 18:09:06 cut 0 Selena "Not right?" Picture of Diane and the doctor. 

135 18:11:24 cut 10 Selena "What do you know about it? The game is longevity, doctor. Picture of Selena in her wheel-chair. 
You play at it with your medicines and your stethoscope, but 
we've won. There's one rule, doctor that has nothing to do with 
morality or love .. " 

136 18:26:04 cut 2 Selena "When illness or death approach, the trade takes place." Diane picks up an iron stick. 

137 18:29:15 cut 2 Selena "That way it's always been, and the way it always will be." Close-up of Selena. 
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(id.) (id.) (time code) (N) 

138 18:32:13 cut 3 Diane hits the doctor. The doctor falls down, 

139 18:34:03 cut 2 Close-up of Selena. 

140 18:34:24 cut 1 Picture of Diane and the doctor. The doctor lies on the ground. Diane 
tries to hit him again, but she misses. 

141 18:37:01 cut 0 The doctor grabs Diane and pushes her to the ground. 

142 18:39:03 cut 0 Martha enters the room. She's carrving an oil lamp. 

143 18:40:15 cut 1 Picture of the doctor and Diane, fighting . 

144 18:41:17 cut 3 Martha "Mammy!" Close-up of Martha. 

145 18:43:07 cut 5 Close-up of Diane. 
Diane looks up to Martha. 

Diane "No' Get away, get away from me 1" Diane stands up. 

146 18:48:02 cut 3 Picture of Martha. 
Martha "Mammv'" Martha walks to Diane, carrving the lamp. 

147 18:50:00 cut 0 Picture of Diane and Martha. 
148 18:51:07 cut 0 Close-up of Martha 

149 18:52:00 cut I Martha and Diane are fighting about the lamp. 

150 18:52:17 cut 7 The lamp falls on the floor and breaks. A fire is started. Diane pushes 
Martha away, her clothes are already on fire . 
Martha flees. 

151 18:55:07 cut 6 Close-up of the flames. 
Martha is standing against the wall, and tries to protect herself from the 
fire. 

152 18:56:20 cut 0 Close-up of the fire. 

153 18:59:11 dissolve 0 Picture of Martha in the fire . 

154 19:00:21 dissolve 0 Curtains start burning. 

155 19:02:15 dissolve 0 Picture of Selena in the fire. 

156 19:05:05 dissolve 0 Picture of the doctor in the fire. 

157 19:08:05 cut 0 The doctor tries to run away. 

158 19:09:11 dissolve I Picture of Selena in the fire. 

159 19:11:05 dissolve 0 The doctor runs away. 

160 19:14:16 cut 0 Picture of the doctor, holding his coat against his mouth to protect him 
from the smoke. 

161 19:17:21 cut 0 The fire has reached the hall . 

162 19:19:10 cut 0 More fire, close-up of a buffet. 

163 19:21:13 cut 0 The doctor runs down the stairs. 

164 19:24:20 cut 0 Picture of the fire . 
165 19:27:21 cut 0 The photo of Martha as a young girl is on fire . 

166 19:30:01 cut 0 The doctor leaves the house, coughing. 

167 19:34:20 cut 0 The camera shows the house from outside: Martha's room is on fire. 
168 19:39:20 cut 0 Selena's wheel-chair is burning. 

169 19:41:18 cut 1 Close-up of the wheel-chair. 

170 19:44:16 cut 0 Picture of the front-door. The sirens of the fire brigade are audible. 
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19 171 19:48:12 dissolve 24 Firemen come through the door. They are carrying a stretcher. 
The doctor comes through the door, walks to the stretcher and lifts up 
the shroud .. 

Doctor "Orville, rest his soul." A Policeman walks to the doctor. 
Doctor "Selena, Martha, well, maybe she'll finally find some peace." 
Police "There's one missing." 
Doctor "Missing?" 
Police "Er, one of the neighbours said he saw a woman break through 

a window, her clothes were on fire. We got there and she was 
gone, hard to figure." 

Doctor "That's Diane." The doctor walks away, and sees Deborah. 
Doctor "Deborah, thank God you're all right'" 
Deborah "What's haooening?" 
Doctor "Where to begin? I'm not that I eh, quite understand it myself." 
Deborah "Did anyone survive?" Deborah and the doctor walk away. 
Doctor "I don't know, we're not sure about Diane." 

20 172 20:46:02 cut 28 Close-up of the door ofroom 414E in the hospital. 
The door opens, and the camera shows someone completely 
(unrecognisable) bandaged. 
The camera moves to a doctor and his assistant. 

Assistant "Well, what do you think?" 
Doctor "She's old, indigent, with mass of bums on most of her body 

and face. I wouldn't hold on too much hope. The last we can do 
is trv to make her last hours as comfortable as Possible." 

Assistant "Did you notice over her left arm seems to be healing quite The doctor and his assistant walk away. 
fast?" 

Doctor "Well, all the good that'll be." The doctor and his assistant leave. 
Nurse "It's the strangest thing, I mean, it doesn't hurt, but just look at The camera shows two nurses. One of them has a bum on her arm. 

it. I swear I didn ' t bum myself, but there it is. I've been 
wondering if it's psychosomatic, maybe I've been working in 
the burn-ward too long." 

The nurses leave. 

21 173 21:21:00 dissolve II Voice-over "Jane Doe, age unknown. Sole survivor of a terrible fire. Soon Picture of an the hospital bed. with Diane in it. 
to undergo a miraculous recovery. A living warning to those 
who fail to perceive the distinction that there is a difference 
between the fear of death and the love of life. Especially in the 
Twilight Zone." 

end 21:46:17 fade out End of film 
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Appendix C: Assignments 

The subjects were given two assignments in the experiment. The questionnaires that they filled in can 
be found in the next appendix. The assignments are in Dutch. 

Opdracht 1 
U krijgt zo dadelijk een film te zien van ongeveer 20 minuten. Volg deze film aandachtig. Na afloop 
krijgt u een aantal vragen te beantwoorden. Wilt u s. v .p. niet met andere proefpersonen praten tijdens 
de film, en ook niet ema. 

Opdracht 2 
U krijgt dezelfde film nogmaals te zien. U krijgt tevens een kastje met een knopje. 
Geef nu aan welke momenten in de film u het belangrijkst vindt door tijdens de film kort op het 
knopje te drukken. Laat het knopje na het indrukken meteen weer los! 
U bepaalt zelf hoeveel, en welke momenten in de film u het belangrijkst vindt. 

C-1 



Appendix D: Questionnaires 
The subjects had to fill in two questionnaires during the experiment. The questionnaires are in Dutch. 

Questionnaire 1 
U heeft zojuist een film van ongeveer 20 minuten gezien. De volgende vragen gaan over deze film. 
Wilt u deze vragen zo goed mogelijk beantwoorden? U krijgt ongeveer 10 minuten de tijd. 

1) De film die u zojuist heeft gezien is een film uit de "Twilight Zone" reeks. 

a Heeft u we! eens een film uit de Twilight Zone reeks gezien? 
o nee, nog nooit 
o ja, wel eens 
o ja, regelmatig 
o weet niet 

b Heeft u deze film al eens gezien? 
o nee 
o ja 
o weet niet 

2) a Tot welk genre behoort deze film? Kruis de genre aan die het meest van toepassing is. 
o actie o farce o religie 
o animatie o geschiedenis o romance 
o avontuur o horror o satire 
o bijbels o kinderfilm o science fiction 
o biografie o misdaad o spionage 
o comedie o musical o suspense 
o documentaire o mysterie o thriller 
o drama o oorlog o western 
o fantasie o politiek 

o anders, nl.: 

b Licht toe waarom de film tot dit genre behoort. 
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3) Wat zijn uw favoriete filmgenres? Kruis maximaal 3 genres aan. 
o actie o farce o religie 
o animatie o geschiedenis o romance 
o avontuur o horror o satire 
o bijbels o kinderfilm o science fiction 
o biografie o misdaad o spionage 
o comedie o musical o suspense 
o documentaire o mysterie o thriller 
o drama o oorlog o western 
o fantasie o politiek 

o anders, nl.: 

4) Wat is het hoofdthema van de film? 

5) Wat vindt u van het verhaal? 
o erg eenvoudig 
o redelijk eenvoudig 
o niet eenvoudiglniet ingewikkeld 
o redelijk ingewikkeld 
o erg ingewikkeld 

6) Geef een korte samenvatting van de film in maximaal 4 regels. 

7) In welke tijd speelt deze film zich af? 

8) Waar speelt de film zich af? 
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9) Noem kart de voor u belangrijkste gebeurtenissen in de film (maximaal 6). De gebeurtenissen 
moeten zich op aanwijsbare momenten in de film voordoen. 

a 

b 

c 

d 

e 

f 

10) Hoe begrijpelijk is deze film? 
o erg makkelijk 
o redelijk makkelijk 
o niet moeilijklniet makkelijk 
o redelijk moeilijk 
o erg moeilijk 

11) Beschrijf de film met maximaal zes sleutelwoorden 

a 

b 

c 

d 

e 

f 
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Questionnaire 2 
We willen graag wat persoonlijke informatie hebben om meer inzicht te krijgen in resultaten van het 
experiment. Uw gegevens zullen vertrouwelijk worden behandeld en uw naam zal niet worden 
genoemd in rapportages en publicaties. 

I) Wat is uw leeftijd? 

___ jaar 

2) U bent 
o Man 
o Vrouw 

3) Wat is uw hoogst genoten opleiding? 

4) Hoe vaak gaat u ongeveer naar de bioscoop? 
o minder dan 5 keer per jaar 
o 5 tot JO keer per jaar 
o meer dan JO keer per jaar 

5) Hoe vaak kijkt u gemiddeld tv? 
o minder dan J uur per dag 
o J-3 uur per dag 
o meer dan 3 uur per dag 

6) Wat vond u van de film? 
o erg saai 
o enigszins saai 
o niet saailniet boeiend 
o enigszins boeiend 
o erg boeiend 
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Appendix E: Answers on the questionaires 

Theme of the film 
The following list shows the answers that subjects gave in order to describe the theme of the film. 
Life and death are common keywords. The asnwers from subject 12 and subject 22 were removed, 
because they were excluded from analysis. 

Themes 
crossing the well known facts of life and death 
de 2 vrouwen van de familie stelen hun levenskracht/jeugd van hun verwanten 
de dood 
de overlevenswil 
de subtiele vampier 
eigen voordeel behalen ten koste van de ander 
familiedrama 
het !even 
het middel dat eeuwig !even kan geven I dood 
het overdragen van ouderdom van de ene persoon op de andere 
leeftijdsmanipulatie 
leven en dood 
levenslust en doodsangst 
levensverlenging 
levenswil kan omgezet worden in levenskracht 
onsterfelijkheid 
onverklaarbaar verschijnsel 
overleven ten koste van de ander 
ruil van leeftijd 
verschil doodsangst en lustom te !even 

Time and Place of the film 

(4x) 
(2x) 

(3x) 

(2x) 

(2x) 

The exact time and place are not specified in the film . The USA or the UK are probably the best 
answers . The time can be deduced from the story: The picnic-accident was in 1940, when Diane was 
about 10 years. Diane looks approximately 40 years old now, so the time may be 1970 or later. 

Time Place 
1900 (2x) in a house in the USA (2x) 
1965 in a house/mansion (3x) 
1970 in a village in the USA (3x) 
end '70 (2x) UK (8x) 
1980 (9x) USA (1 lx) 
1985 (3x) unknown/doesn't matter (lx) 
end '80 (2x) 
now (7x) 
1950-now 
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Keywords 
Subjects described the film with a total of 130 keywords. Subjects generated 4.6 keywords on 
average. The number of different keywords was 90. 

aanraking (2x) goed en kwaad mysterieuze krachten 
achteruitgang goedkoop net echt 
aftakeling griezelig of toch niet? 
Amerikaans (2x) hekserij onsterfelijkheid 
besmetting herhaling ontknoping 
boek herleving onwerkelijk (2x) 
brand (5x) house open eind 
brandwond interessant oplossing (2x) 
cliffuanger intrige oud (2x) 
confrontatie inzicht oude vrouw 
cyclisch irreeel overname 
dagboek jarendiefstal persoonsverwisseling 
Deborah jong (2x) phoney 
dokter (3x) Jonge vrouw science-fiction (2x) 
dood (5x) klassiek spannend (4x) 
doodsangst (3x) leeftijd spanning 
doodsstrijd !even sterven 
doodstrijd levensdiefstal tuinman 
doodswake levenslust (4x) vaag (2x) 
doodziek levensverlenging verdwijning 
doorgeven van ziekte levensverwisseling verjonging (2x) 
dove klusjesman levervlek veroudering (3x) 
eenvoudig lidteken verraad 
eeuwenoude familie low-budget verwisseling 
effect bejag Martha vlekje 
eng huis medogeloosheid voorspelbaar 
familie moderne vampiers waardeloos 
fie tie moeder en dochter ziek 
geheim (2x) moo rd ziekte 
genezing mysterie (6x) 
goed mysterieus (5x) 
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suspense 

5 

Missing 

Figure 3: Characterisation of the genre (question 
1.2) 

very simpl 

not simple/comple 

somewhat compl 

0 12 16 
2 6 10 14 18 

Frequency 

Figure 5: Complexity of the story (question 1.5) 

somewhat borin 

not boring/fasci 

somewhat fascinati 

very fascinatin 

0 12 16 
2 6 10 14 18 

Frequency 

Figure 2: Appreciation of the film (question 2.6) 

somewhat ea 

not easy/difficul 

somewhat difficu 

2 10 12 14 

Frequency 

Figure 4: Comprehensibility of the film (question 
I.JO) 
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Appendix F: Verbal reports 
This appendix contains the verbal report groups. A total of 155 verbal reports were given by 28 
subjects. From these, 30 did not identify an event within an episode in the film. The 125 remaining 
verbal reports were grouped in 24 verbal report groups. 

The first section of this appendix lists the episodes and camera shots that correspond to verbal report 
groups. The second section of this appendix lists the verbal reports per group per subject. The third 
section of this appendix lists the verbal reports that were assigned to each groups 

Episodes and camera shots that correspond to verbal report groups 
The table contains the following information: 
• Group number 

The first column contains the veral report group id . 
• Group description 

The second column contains the description of the verbal report groups. 
• Episode 

The indices of the episodes that correspond to the verbal report groups is listed in the third column. 
• Camera shots 

The indices of the camera shots that approximately correspond to the verbal report groups is listed 
in the fourth column. 

• Number of verbal reports 
The number of verbal reports in the group is given in the last column. 

4 Diane tries to seduce the doctor. 2 14 
5 Deborah tells Susan about Selena. 3 21 
6 Deborah arrives at the Brockman's residence. 4 23 4 
7 Selena s ueezes Deborah's hand. 5 35 ... 39 21 
8 Deborah has a s ot on her hand. 8 46 11 
9 9 50 ... 51 10 
10 Orville is uncomfortable. 10 66. '. .69 
11 Diane trembles. 11 72 ... .77 
12 Deborah is sittin in the dark. 13 85 
13 The doctor discovers Diane's scar. 15 89 2 
14 Selena sends the doctor awa . 15 91 1 
15 12 
16 
17 The doctor solves them ster . 
18 The confrontation between the doctor and Selena. 
19 Martha ells 'Mamm ' . 
20 
21 Diane's dead. 19 
22 Someone's missin . 19 
23 Deborah is cured. 19 
24 20 
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Verbal reports per group per subject 
The following table lists the assignment of verbal reports to groups per subject. The verbal report groups are listed in the leftmost column. The subjects are 
listed in the topmost rows . The symbol 'X' in a cell denotes that a subject gave a verbal report in the corresponding group. Totals per subject and per verbal 
report group are given in the bottom row and rightmost column, respectively . 

x x x x x 
x x 

x 
x x x x 

x x x x x x x x x x x x x x x x x x 
x x x x x x x x x 
x x x x x x x x x x 

x 
x 

x 
x 

x 
x x x x x x x x x x 

x x x x 
x x x x x x x x x 

x x x 
x 

x x x x x x x x x x 
x 

x 
x x x 
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Grouping of verbal reports 
The following tables list the verbal reports of the 24 verbal report groups. The headings of the tables 
list the id. of the verbal report group, the number of verbal reports in the group, the keywords that 
were used to group the verbal reports, a description of the event that is described by verbal reports in 
the group and the camera shot index or indices during which the event approximately happens . The id. 
of the subject that gave the verbal report is listed in the second columns of the tables. 

The verbal reports are copied from the questionnaires that subjects filled in . 

Group 1: Introduction 
ke words: introductie 

Group 2: 
k d 

Selena lies dying in her bed 
eywor s: S 1 r e ena+op sterven i2:2:en 

Verbal report 
Selena ligt stervend op bed 
Tante Selena is very close to the death 
Selena ligt op sterven 
Oude vrouw ligt ziek op bed 
Tante Selena ligt op sterven 
Tante Selena sterft 
Oude vrouw ligt op sterven 

Group 3: 
k d eywor s: 
Verbal report 

The doctor tells that Selena is dying 
d k d" o ter+ rn2nose 

De oude vrouw ligt op sterven (zoals de dokter meldt) 

(3 reports, camera shots 1-4) 

7 
15 
19 

(7 reports, camera shot 5) 

subject 
4 
6 
14 
17 
24 
25 
28 

(3 reports, camera shots 12-13) 

subject 
2 

Dokter staat onderaan de trap, Diane daalt af, Dokter vertelt dat er geen hoop is voor 15 
Selena 
Dokter constateert dat de tante op sterven Iigt 

Group 4: 
ke words: 

Diane tries to seduce the doctor 

Group S: Deborah tells Susan about Selena 
ke words: 
Verbal re ort 
Vrouw vertelt vriendin over zieke tante, erfenis en avontuur 

Group6: 
k d eywor s: 

Deborah arrives at the Brockman's residence 
Db h k t e ora +aan oms 

Verbal report ···• •·· .... 

Verschijnen van nichtje 
De aankomst van het jong familielid en de geheimzinnige sfeer 
De nicht komt 
Komst ver-familielid/vervangster 

26 

(1 report, camera shot 14) 

sub"ect 
3 

(1 report, camera shot 21) 

sub"ect 
15 

(4 reports. camera shot 23) 

·. . .. •••••• 
subject 

7 
8 

25 
29 
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Group 7: 
k d evwor s: 
Verbal report 

Selena squeezes Deborah's hand 
hdk"" .. tkk an m.1pen, 2r11oen, vas :pa 

•' 

en, con 

Aanraking hand van het nichtie door oude vrouw 
Nichtie wordt vastgegrepen bij hand 
Deborah ontmoet tante Selena die haar knijpt in hand 
Lostrekken van haar hand door D. van S. 
Selena geeft Deborah een hand 
Knijp in hand I levervlek 
Tante Selena raakt de hand van Deborah aan 
Selena knijpt Deborah 
Het vastpakken van de hand van Deborah door tante 
Selena krabt Deborah 
Selina knijpt de ionge vrouw 
Hand vastpakken 
Aanraking zieke vrouw en nicht (handen) 
Contact Deborah en Selena, de schok 
Deborah wordt door Selena geknepen 
De oude vrouw grijpt de hand van Deborah 
Deborah raakt Selena aan, wordt ziek 
Nichtje wordt door de tante vastgehouden 
Wanneer Selena de hand grijpt van haar nichtje 
Debby geeft oude vrouw een hand 
Tante knijpt erfgename 

Group 8: 
k d evwor s: 
Verbal report 

Deborah has a spot on her hand 
D b h I I k I k" e ora + everv e , v e ~.1e 

Nichtie veroudert razend snel (toont vlek aan dokter) 
Deborah kriigt vreemd plekje op hand 
Deborah ontdekt een vreemde plek op haar hand 
Deborah ontdekt vlek 
Hand van verouderde Deborah 
De levervlek van Deborah 
Deborah ontdekt de levervlek op haar hand 
Deborah is ziek (levervlek) 
Deborah laat aan de dokter de levervlek zien 

ta t t c e c. 

Persoon (Debby) blijkt plotseling vlek/litteken te hebben 
Vlekje op huid van erfgename 

Group 9: 
k d evwor s: 

Selena is suddenly cured 
S I I I' k e ena+pl otse m2 ool!e napt, op1 evm2, 2enezm2 etc. I . 

verbal report .... 

Tante Selena is plotse!ing oogeknapt 
Tante Selena is now going better 
De 'verriissenis' van Selena 
Tante Selena is weer "beter" 
Dokter komt binnen bii herstelde Selena 
De opleving van Selena 
De dokter ziet dat Selena extreem fit voor haar doen is 
Opleving Selena (rechtop in bed) 
Selena wordt beter 
Tante Selena geneest en Deborah wordt snel oud 

(21 reports, camera shots 35-39) 

subject 
1 
2 
3 
4 
5 
7 
9 
10 
13 
14 
15 
16 
17 
18 
20 
23 
24 
26 
27 
29 
30 

(11 reports, camera shot 46) 

subject 
2 
3 
9 
10 
16 
19 
20 
21 
23 
29 
30 

(10 reports, camera shots 50-51) 

subject 
3 
6 
8 
9 
16 
19 
20 
21 
24 
25 
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Group 10: Orville is uncomfortable 
ke words; 

Group 11: Diane trembles 
ke words: 
Verbal re ort 

(1 report, camera shots 66-69) 

sub·ect 
4 

(1 reports, camera shots 72-77) 

Wanneer het nichfe met trillende handen mes van dienblad laat vallen 

Deborah is sitting in the dark 

Group 13: The doctor discovers Diane's scar 
k d eywor s: d k r k o tor zret rtte en 
Verbal report < 

Het zien van het litteken door de dokter 
De dokter ziet het litteken van de vrouw 

Group 14: 
ke words: 

Selena sends the doctor away 

estuurd 

Group 15: The diary shows up 
k d evwor s: d b k h'' al?I oe +verse unen, zren, 2even, etc. 
Verbal report 
Het zien van het dagboek 
Dokter bemerkt door lezen dagboek dat dochter moeder is 
"Dorpsgek" overhandigt dagboek aan dokter 
De dokter leest het dagboek 
Verschijnen dagboek 
Orville geeft de dokter het dagboek 
De dorpsgek laat een foto van Martha zien 
Tuinman die complot onthuld (dagboek) 
De klusjesman laat de dokter het dagboek zien 
De knecht laat de dokter het dagboek zien 
Wanneer Orville dagboek van familie aan arts laat zien 
Dokter bekijkt dagboek met foto 

Group 16: 
k d evwor s: 
Verbal report 

Deborah ages 
Db h d d e ora +ou er wor en 

... 
Deborah wordt ouder en gaat naar het ziekenhuis 
Deborah veroudert zichtbaar 
Het verouderen van Deborah 
Deborah wordt oud 

(1 report, camera shot 85) 

sub"ect 
15 

(2 reports, camera shot 89) 

subject / 

1 
13 

(1 report, camera shots 91) 

sub·ect 
29 

(12 reports, camera shots 102-111) 

subject 
1 
2 
3 
5 
7 
9 
20 
21 
23 
26 
27 
30 

(4 reports, camera shot 113) 

. ..... subject 
5 
10 
11 
14 
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Group 17: 
keywords: 

The doctor solves the mystery · 
dokter+ontdekking persoonsverwisseling 

N h
0 t d 0 b d . b th b. ts ote: t 1s even was escn e m many ways 1y e su 1.1ec 

Verbal report 
De dokter controleert zijn vermoedens bij de "moeder" 
De dokter ontdekt dat Martha niet Martha is 
Dokter ontdekt persoonsverwisseling 

(10 reports, camera shot 116) 

subject 
5 
9 
10 

Het inzicht bii de familiearts dat de "moeder" bij het raam eigenlijk Diane's dochter is 11 
Dokter ontdekt lidteken 'fout' 
Arm van demente "dochter" zonder litteken 
Herkenning Martha (brandwond) 
Wanneer huisarts 's nachts in familiehuis bij Diane met lamp zit 
Dokter lost mysterie op 
Ontdekking van dokter dat moeder de dochter is 

Group 18: The confrontation between the doctor and Selena 
k d eywor s: d kt f t f S 1 0 er+con ron a 1e+ e ena 
Verbal report 
Dokter confronteert vrouwen met zijn ontdekking 
De dokter confronteert Selana en 'Diane' met de waarheid 
Wanneer huisarts Selena konfronteerd met wat ze deed 

Group 19: 
ke words: 
Verbal re ort 

Martha yells 'mammy' 

De moeder in de film, die ei enli ·k de dochter is roe t mammie 

Group 20: The house burns down 
k d eywor s: b d ran 
Verbalreport 
De brand 
Vuurzee waarin de boosdoeners omkomen 
The house burned out 
Brand 
De "moeder" veroorzaakt de brand met de lamp 
Ol ielamp valt en de boel fikt 
De brand in het huis waarbij Diane overleeft 
Brand 
De eigenliike Diana laat de lamp vallen waardoor het huis afbrandt 
Het huis brand af 
Brand 

Group 21: 
ke words: 

Diane's dead 

Group 22: Someone's missing 
ke words: 
Verbal re ort 

esomd 

14 
16 
21 
27 
28 
30 

(3 reports, camera shot 133) 

subject 
14 
25 
27 

(1 report, camera shots 144-146) 

sub'ect 
13 

(11 reports, camera shots 150-169) 

.. subject 
1 
2 
6 
7 
9 
10 
11 
21 
23 
26 
29 

(1 report, camera shot 171) 

sub 'ect 
15 

(1 report, camera shot 171) 

sub'ect 
Wanneer na brand een van hul verleners meldt dater een ersoon kwi't is 27 
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Group 23: Deborah is cured (3 reports, camera shot 171) 
k d Db h b evwor s: e ora + eter, weer JODI? 

Verbal report ..... subject ··•·· 
Wanneer Deborah weer veriongd naar de docter komt !open 13 
Deborah is beter 14 
Door brand krijgt nicht haar oude leeftiid weer terug 17 

Group 24: A nurse discovers a burn on her arm (12 reports, camera shot 172) 
k d eywor s: t d b tt' I k zus er+won , esme mg,ve 
Verbal report subject 
Zuster toont vreemde plek op hand 2 
Bijna laatste fragment: "dochter" (=moeder) heeft verpleegster besmet in ziekenhuis 3 
Someone talked, in the hospital, about an injury 6 
Zuster ontdekt brandwond 10 
Het moment dat ie ziet dat Diane bii een arts de Jevenslust heeft weggehaald 11 
Het litteken van een brandwond bii de zuster 13 
Arm van zuster 16 
De verpleegster die constateert dat ze een brandwond heeft 19 
Zuster in ziekenhuis heeft ook een vlek 21 
Terwijl Martha in het ziekenhuis ligt laat een zuster een brandwond zien waarvan ze niet 23 
weet hoe ze er aan komt 
Verpleegster bliikt plotseling litteken te hebben 29 
Vlekie op arm van de zuster 30 

Removed verbal reports (30 reports) 
Ntth bl td o e: ese ver a repor s "b t th t escn e evens a cou Id t b I r d . th fil no e oca 1se ID e 1 m. 
Verbal report subject 
Ouder worden 1 
Onderlinge blikwisseling tussen Selena en huisgenote 4 
Someone came to help her 6 
Something occurs to this person who get older very quickly 6 
Oud wordtjong, jong wordt oud 7 
De ziekte van de oudste vrouw 8 
De genezing en de ziekte van de oudste en de iongste resp. 8 
De ontdekking door de dokter van het stelen van 'iaren' 8 
Het overnemen van de Jevenslust van Deborah door tante Selena 11 
De brandwond die Diane oploopt in haar ieugd (1940) 11 
De klusjesman probeert iets te zeggen tegen de dokter 13 
Arts kriigt argwaan in ziekte beeld 17 
Nicht bezoekt op verzoek de zieke vrouw 17 
Het snel ouder worden 17 
Spanningsveld tussen de dochter en arts 18 
Eenvoudig besluit van nichtje (Deborah) om te komen (discussie) 18 
Orville die een link met het verleden legt 19 
De dokter ziet dat Deborah ontzettend oud is 20 
Twee familieleden zijn aanwezig, een derde (Deborah) wordt gebeld 24 
Dokter Burell begrijpt dankzij Orville de bovennatuurlijke macht v/d familie 24 
Dokter grijpt in, het verhaal heeft een goed eind, maar met een open einde -> deel II kan 24 
nog komen 
De dokter begrijpt de waarheid 25 
Na een ruzie Jigt Martha in 't ziekenhuis en geeft haar 'ziekte' door aan een verpleegster 25 
Tante leeft op in haar rolstoel 26 
De dokter wordt betrapt 26 
Ze komt in contact met ionge vrouw 28 
Jonge vrouw wordt snel oud 28 
Oude vrouw wordt jong 28 
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28 
30 
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Appendix G: Marks 
This appendix lists the raw experiment data that were produced by the logging tool. The data are 
divided in three tables. Each table lists the data from one experiment session. The entries in the tables 
identify the subject and the time stamp of button presses or releases. The following format was used 
by the logging tool : 

button press: > idl id2 time stamp 
button release < idl id2 time stamp 

During analysis of the data, the id.'s of the subjects were numbered from 1 to 30. Subjects 12 and 
subject 28 do not exist. Subjects are identified in the logging data by two digits (idl & id2) . To 
convert these to subject identifications that were used in analyses, use the formula: 

subject= (idl * 5) + id2 + e, where e=l, 11 or 21 for data sets 1, 2 and 3 respectively . 

The time stamps identify the moment at which a button was pressed or released . Time stamps are 
given in 11100 seconds. Time stamp 0 is synchronized with the beginning of the film (i.e time code 
01: 17:00). Time stamp range from 0 to is 122968, i.e. 1229.68 seconds, which is the duration of the 
film. Time stamp 122968 corresponds with the end of the film (i.e. time code 21:46:17). Time stamps 
identify unique moments in the film and can be converted to time codes (which are listed in the 
transcription in Appendix B). 

To convert time codes to time stamps, use the following formula : 

time stamp = ( minutes * 60 + seconds +frames I 25 ) * JOO - 7700 

To convert time stamps to time codes, use the following formulae: 

minutes= 
seconds= 
frames= 

For example: 

TRUNCATE( (time stamp I JOO+ 77) I 60) 
TRUNCATE( time stamp/ 100 - minutes* 60 + 77) 
TRUNCATE( (time stamp I JOO - minutes* 60 - seconds + 77) * 25) 

time stamp 0 corresponds to time code OJ: 17:00, the beginning of the film 
time stamp 122968 corresponds to time code 21 :46:17, the end of the film 
time stamp 65656 corresponds to time code 12:13:14. 

G-1 



Data set 1: subjects 1-10 
>0 2 862 <1' 1 27974 <1 3 48625 <0 2 72040 >0 2 89897 >0 2 105764 
<O 2 884 >1 2 28622 >0 0 48625 >1 3 75775 <0 2 89946 <0 2 105808 
>0 4 950 <l 2 28666 <1 1 48642 >0 0 75841 >0 3 93829 >l 1 105863 
<O 4 989 >0 4 29704 >0 4 48664 >0 4 75852 >0 4 93840 >0 0 105869 
>0 4 4218 <O 4 29737 <0 0 48702 >0 1 75863 >0 2 93846 <l 0 105907 
<0 4 4246 >l 2 30088 <0 4 48702 <l 3 75880 <O 3 93862 <l 1 105940 
>0 1 4740 <l 2 30149 >1 0 48719 <O 1 75896 <0 4 93879 <O 0 105946 
<O 1 4789 >0 1 30253 <l 0 48856 <0 4 75901 <O 2 93890 >O 4 105951 
>l 0 5449 <O 1 30324 >l 2 50213 <0 0 75934 >l 2 93939 >l 4 105951 
>l 2 5553 >0 2 31115 <l 2 50251 >0 3 76698 <1 2 93994 <O 4 105995 
<l 0 5558 <O 2 31181 >l 2 52586 <0 3 76725 >l 3 95114 <l 4 106001 
<l 2 5624 >0 4 35366 <l 2 52630 >l 2 77835 >0 0 95120 >0 1 113575 
>0 4 5630 >1 2 35366 >O 3 54579 >O 2 77846 >0 2 95153 <O 1 113619 
<O 4 5674 >1 1 35377 <0 3 54618 <l 2 77873 <1 3 95180 >O 4 113718 
>l 1 5795 >O 1 35410 >O 2 54689 <0 2 77895 <0 2 95191 <0 4 113773 
<l 1 5839 <0 4 35427 <0 2 54728 >0 4 7 8060 <O 0 95246 >l 3 114261 
>0 3 5877 <l 1 35427 >0 3 55326 <0 4 78120 >0 3 95246 <l 3 114327 
<0 3 5910 <1 2 35438 <0 3 55354 >l 3 80120 <0 3 95274 >0 4 114629 
>0 2 5981 >0 0 35493 >0 3 55799 <l 3 80180 >0 2 95900 <0 4 114679 
<0 2 6009 >l 3 35498 <0 3 55832 >0 3 80850 <0 2 95938 >l 4 115580 
>0 1 6388 <O 1 35537 >0 4 57232 <0 3 80894 >0 3 96158 >0 1 115613 
<0 1 6432 <O 0 35586 <O 4 57287 >0 4 81971 <0 3 96196 <1 4 115624 
>1 1 7289 <1 3 35619 >l 2 58979 >0 3 82031 >l 1 98783 <O 1 115657 
<1 1 7311 >1 4 35855 <1 2 59034 <0 4 82031 <1 1 98827 >0 3 115701 
>0 2 7821 >0 3 35877 >0 0 59199 >0 2 82070 >0 4 98959 <0 3 115750 
<0 2 7876 <0 3 35927 <0 0 59270 <0 3 82070 >0 3 98992 >1 0 115799 
>1 1 8305 <1 4 35954 >O 4 59385 <O 2 82130 <0 4 99003 <1 0 115959 
<l 1 8327 >0 2 36229 <0 4 59451 >1 1 84118 <0 3 99036 >0 2 115959 
>0 1 11639 <O 2 36300 >l 3 59567 <l 1 84168 >0 2 99162 <0 2 115986 
<0 1 11705 >l 2 37981 <1 3 59611 >0 4 84206 <O 2 99223 >0 4 116629 
>0 4 13534 <1 2 38025 >1 4 59759 <0 4 84256 >1 4 100420 <O 4 116667 
<0 4 13578 >0 4 38338 <1 4 59775 >0 2 84525 <1 4 100437 >0 4 117749 
>0 4 14621 <0 4 38365 >0 3 59786 <0 2 84547 >0 4 100689 <0 4 117793 
<O 4 14660 >1 0 41980 >0 2 59836 >0 3 84580 <0 4 100728 >0 1 119479 
>0 0 17450 >1 3 42095 <O 3 59836 <0 3 84613 >0 4 101793 >0 4 119479 
<O 0 17505 <1 0 42111 <0 2 59874 >0 3 85030 <0 4 101843 <0 1 119540 
>1 2 17713 <1 3 42128 >0 3 64373 <O 3 85058 >0 1 101876 <0 4 119545 
>O 3 17741 >0 2 42216 <0 3 64400 >1 0 85739 <O 1 101931 >0 2 119589 
<0 3 17774 <O 2 42254 >1 0 64894 >0 3 85903 >0 3 102782 >1 4 119589 
<l 2 17807 >1 4 42369 <1 0 65109 <0 3 85936 <O 3 102815 >1 1 119595 
>1 0 18021 >0 1 42380 >1 3 65125 <1 0 85936 >0 4 103337 <1 4 119639 
<l 0 18087 <1 4 42424 >0 4 65175 >1 4 85991 <O 4 103381 <1 1 119644 
>1 1 18702 <0 1 42446 <1 3 65186 >O 4 85991 >1 3 103584 <0 2 119650 
<1 1 18730 >1 1 42452 <0 4 65246 <O 4 86041 <1 3 103650 >1 3 119727 
>0 4 19960 <l 1 42507 >0 2 67619 >0 1 86057 >0 2 103771 <1 3 119792 
<0 4 19993 >0 3 42512 <0 2 67652 >1 2 86085 <O 2 103809 >0 0 119919 
>1 2 20262 <O 3 42545 >0 4 68816 <0 1 86101 >1 4 103892 <0 0 119968 
>0 1 20295 >0 4 43995 <0 4 68877 <1 4 86118 <l 4 103946 >0 3 119974 
<1 2 20306 <O 4 44034 >1 1 71376 <1 2 86134 >0 2 104391 <O 3 120007 
<O 1 20311 >0 4 47362 >0 3 71425 >1 3 86304 <O 2 104463 >1 0 120040 
>0 4 20833 <O 4 47417 <1 1 71425 <1 3 86376 >0 3 104682 <1 0 120265 
<O 4 20877 >0 3 48560 >0 1 71447 >0 0 86832 >0 4 104710 >0 2 120732 
>0 4 21970 >1 3 48560 >0 4 71453 <0 0 86974 <0 3 104726 <0 2 120803 
<O 4 22020 >0 1 48565 <0 3 71469 >0 2 87853 <0 4 104754 >0 4 121061 
>1 1 26309 >1 4 48587 <0 4 71502 <0 2 87903 >0 3 105276 <O 4 121127 
<1 1 26337 >1 1 48604 <0 1 71507 >0 3 89550 <O 3 105309 >1 2 121501 
>0 4 27919 <o 3 48604 >l ' O 71749 ,_.-_-,.': <0 3 89583 >1 3 105688 <1 2 121534 
<O 4 27946 <0 1 48.620 <1 0 72007 >0 4 89600 >1 0 105693 >0 3 122264 
>1 1 27952 <l 4 48620 >0 2 72013 <0 4 89660 <1 3 105737 <0 3 122308 
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Data set 2: subjects 11-20 
(except subject 12) 
>O 4 231 <l 1 30248 >1 0 46764 >0 3 69454 >0 2 90001 >O 2 105611 
<O 4 2 92 <1 2 3'0303 <l 0 46830 <0 3 69525 <0 2 90073 >1 1 105617 
>1 1 1868 >0 2 35087 >l 3 48566 >1 4 69800 >l 4 95126 <O 2 105650 
<l 1 1912 >0 4 35153 >0 2 48582 <1 4 69855 <1 4 95186 <1 1 105688 
>1 3 4153 <0 4 35202 >1 1 48588 >O 0 71442 >0 0 95208 >l 0 110549 
<l 3 4202 <O 2 35224 >1 4 48588 >1 4 71453 <0 0 95269 <1 0 110598 
>1 0 5087 >O 2 35296 <1 3 48593 <1 4 71486 >1 1 95384 >l 2 115009 
<l 0 5120 >0 3 35345 >0 0 48599 <O 0 71513 <l 1 95439 <1 2 115124 
>l 1 5521 <0 2 35367 <1 4 48637 >l 1 75699 >0 4 96203 >O 4 115388 
<1 1 5581 >1 1 35378 <l 1 48643 >O 2 75743 <O 4 96230 >0 2 115410 
>l 0 9547 >1 4 35384 >1 0 48643 <l 1 75759 >1 3 97790 <O 4 115432 
<1 0 9585 <1 4 35444 >O 4 48664 <0 2 75825 <l 3 97861 <O 2 115470 
>1 2 9618 <1 1 35444 >1 2 48692 >1 0 75836 >l 2 98883 >l 4 115591 
<1 2 9739 <0 3 35449 <O 0 48692 <1 0 75880 >l 4 98998 >O 3 115602 
>0 4 11507 >1 2 35460 <O 2 48692 >0 0 76490 <l 4 99048 <l 4 115619 
<0 4 11546 <1 2 35614 <O 4 48697 <O 0 76534 <l 2 99136 <O 3 115674 
>0 3 11590 >1 0 35664 >O 3 48697 >0 0 77901 >O 3 101074 >O 3 119178 
>l 1 11606 >0 0 35762 <1 0 48725 <O 0 77940 <0 3 101151 <O 3 119233 
<O 3 11645 <l 0 35817 <0 3 48758 >l 2 78094 >0 2 101173 >0 2 119244 
<1 1 11661 <O 0 35839 <l 2 48846 <1 2 78231 <O 2 101206 >l 1 119249 
>0 0 16127 >1 0 36636 >O 2 55541 >1 2 84108 >l 4 101799 <O 2 119293 
<O 0 16198 <1 0 36713 <O 2 55602 <l 2 84311 >0 0 101832 <1 1 119332 
>l 1 17527 >1 0 38207 >1 2 57398 >O 2 85305 <l 4 101838 >1 3 119376 
<1 1 17588 <1 0 38278 <1 2 57491 <O 2 85355 <O 0 101904 <l 3 119403 
>l 0 17950 >0 0 38289 >l 0 57667 >1 0 85382 >0 4 102343 >0 0 119458 
<l 0 17972 <0 0 38366 <1 0 57727 >0 0 85421 >l 3 102354 >1 0 119458 
>1 1 20054 >O 2 41716 >0 2 59326 <l 0 85454 <O 4 102393 <l 0 119496 
<l 1 20114 <0 2 41821 >l 4 59435 >0 4 85476 <1 3 102409 <0 0 119507 
>O 4 20449 >1 0 41909 >l 2 59435 <0 0 85476 >1 0 102426 >1 4 119562 
>1 2 20466 <l 0 41953 <0 2 59457 <O 4 85514 <l 0 102508 <l 4 119612 
<0 4 20482 >1 3 42343 <l 4 59474 >1 4 85618 >l 4 103255 >1 2 119958 
<l 2 20598 <1 3 42365 >l 3 59518 >1 1 85624 <1 4 103299 <l 2 120029 
>1 0 21833 >O 3 42524 <1 2 59573 <l 4 85662 >0 2 104529 >O 2 120639 
<l 0 21866 >0 0 42562 <1 3 59573 <1 1 85690 <0 2 104573 <0 2 120672 
>1 0 25936 <0 3 42584 >l 1 64961 >1 0 86118 >0 0 104623 >1 3 122155 
<l 0 25969 <0 0 42628 <l 1 65027 <1 0 86212 <0 0 104683 <1 3 122204 
>l 1 27617 >1 4 42755 >1 0 67339 >0 0 86316 >1 0 104754 >0 2 122424 
<1 1 27688 <1 4 42809 <1 0 67378 <O 0 86371 <1 0 10.4848 <O 2 122495 
>0 0 30072 >0 2 43606 >1 3 68059 >0 3 86695 >0 3 105287 
<O 0 30149 <0 2 43672 <l 3 68103 <O 3 86761 <O 3 105342 
>l 1 30149 >1 2 43935 >O 4 68718 >1 3 87112 >O 4 105545 
>1 2 30193 <1 2 44095 <O 4 68778 <1 3 87167 <O 4 105589 
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Data set 3: subjects 21-30 
(except subject 22) 
>O 3 5531 >l 3 35410 <1 3 59424 >0 0 82124 >1 1 96531 >1 1 113734 
<0 3 5602 <0 4 35443 <0 0 59473 <0 0 82163 <1 1 96630 <1 1 113794 
>1 3 5915 <l 3 35465 >1 1 59638 >1 1 84146 >1 4 96647 >0 0 114151 
<1 3 5943 >0 2 35487 <1 1 59715 <l 1 84217 <1 4 96724 <0 0 114206 
>O 4 6201 <O 2 35537 >0 2 60819 >0 0 85420 >1 0 97844 >1 3 114272 
>1 2 6223 <1 4 35547 <0 2 60874 <O 0 85502 <1 0 97899 <l 3 114300 
<0 4 6234 >1 1 35624 >1 1 66004 >1 2 85579 >1 3 98437 >0 0 114761 
<1 2 6289 <1 1 35701 <1 1 66086 <1 2 85629 <l 3 98470 <0 0 114816 
>1 1 7931 :>o 3 41963 >0 0 67514 >0 2 85705 >0 2 98964 >0 0 115464 
<1 1 8002 <O 3 42018 <0 0 67569 <O 2 85760 >1 1 98986 <0 0 115508 
>1 0 11721 >0 2 42347 >0 2 68245 >1 3 85793 <O 2 99063 >1 2 115535 
<1 0 11759 <O 2 42402 >1 2 68289 >1 0 85837 <1 1 99069 <1 2 115568 
>1 3 11886 >0 4 42408 <0 2 68305 <1 3 85843 >1 2 101079 >0 3 115618 
<l 3 11924 >l 4 42413 <l 2 6837 <1 0 85892 '..::1 2 101145 »o 4 l15645 
>0 4 17642 <0 4 42446 >0 4 69426 >0 3 86057 >0 4 101815 <0 3 115651 
>0 3 17680 <l 4 42534 <0 4 69486 <O 3 86117 <0 4 101859 <0 4 115684 
<0 4 17686 >1 3 44083 >l 1 69695 >1 1 86321 >1 1 101892 >0 0 116711 
<0 3 17746 <1 3 44143 <l 1 69744 >.l 4 86359 <l 1 101947 <O 0 116738 
>1 3 17840 >0 0 48312 >1 4 70068 <1 1 86419 >1 3 103238 >1 1 117831 
<1 3 17900 <O 0 48389 <1 4 70156 <1 4 86513 <l 3 103287 <1 1 117892 
>O 0 17922 >0 0 48537 >0 0 70865 >O 4 86809 >0 3 103293 >1 3 118913 
<0 0 17993 >1 2 48570 <0 0 70931 <O 4 86870 <O 3 103337 <l 3 118946 
>1 4 18092 >1 0 48581 >l 3 71370 >0 4 87881 >0 0 103611 >1 2 119309 
<1 4 18147 <0 0 48592 <1 3 71403 <0 4 87913 >1 4 103622 >1 3 119309 
>0 3 20064 <1 2 48614 >1 1 71502 >1 1 88446 <0 0 103672 >0 3 119320 
<0 3 20130 <1 0 48636 <1 1 71573 <l 1 88562 <1 4 103710 >O 0 119325 
>1 2 21075 >l 1 48653 >0 0 73578 >0 0 89649 >1 1 103721 <l 3 119353 
<1 2 21124 >l 3 48675 <0 0 73627 <0 0 89731 <l 1 103776 <1 2 119353 
>l 3 21404 >0 3 48686 >0 2 75780 >1 1 89731 >1 1 104572 >0 4 119358 
<1 3 21454 >l 4 48697 >1 3 75802 <1 1 89819 >0 0 104644 <0 3 119380 
>0 0 27512 <l 3 48730 >0 4 75802 >0 3 93834 <1 1 104644 <0 4 119408 
<0 0 27567 <0 3 48752 <0 2 75830 >1 3 93884 <O 0 104688 <0 0 119430 
>1 1 28599 >0 4 48763 <1 3 75835 >1 1 93889 >1 3 104732 >0 2 119479 
<1 1 28693 <l 1 48774 <0 4 75846 <0 3 93911 <l 3 104798 >1 1 119490 
>0 4 30258 >0 2 48779 >l 1 75852 <l 3 93917 >O 4 105292 <0 2 119540 
<0 4 30313 <0 4 48812 >0 3 75852 >0 0 93928 <0 4 105330 <1 1 119567 
>0 3 35158 <0 2 48834 <0 3 75912 <1 1 93983 >l 0 105632 >1 0 119732 
>1 2 35179 <l 4 48861 <l 1 75912 <0 0 93999 <l 0 105676 <l 0 119787 
>0 0 35223 >0 0 55507 >O 0 75923 >l 1 95004 >1 1 105726 >1 4 120616 
<0 3 35251 <O 0 55590 <0 0 75973 <1 1 95087 <l 1 105803 <l 4 120671 
<1 2 35267 >0 0 57501 >1 1 77785 :>o 4 95757 >0 2 105830 >1 3 121418 
<0 0 35311 <0 0 57540 <1 1 77840 <O 4 95801 >O 0 105885 <1 3 121445 
>1 0 35355 >0 3 58990 >l 3 78263 >1 3 95823 <0 2 105902 >O 4 121868 
<1 0 35394 <0 3 59083 <1 3 78302 <1 3 95867 <0 0 105929 <0 4 121907 
>0 4 35399 >1 3 59369 >l 1 80586 >0 0 96405 >1 2 107390 >1 1 122429 
>l 4 35405 >O 0 59374 <1 1 80680 <0 0 96454 <1 2 107434 <1 1 122506 
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Time stamps of marks per subject 
The time stamps of the marks are listed in this section per subject. The time stamps of the button 
presses and the button releases are given in the following format: 

Subject id. ( 1..30) 
time stamp button press 1 - time stamp button release 1 
time stamp button press 2 - time stamp button release 2 
time stamp button press 3 - time stamp button release 3 
etc. 

Subject 1 95900 - 95938 20833 - 20877 §µbject 7 
17450 - 17505 99162 - 99223 21970 - 22020 5795 - 5839 
35493 - 35586 103771 - 103809 27919 - 27946 7289 - 7311 
48625 - 48702 104391 - 104463 29704 - 29737 8305 8327 
59199 - 59270 105764 - 105808 35366 - 35427 18702 - 18730 
75841 - 75934 115959 - 115986 38338 - 38365 26309 26337 
86832 - 86974 119589 119650 43995 - 44034 27952 - 27974 
95120 - 95246 120732 - 120803 47362 - 47417 35377 35427 
105869 - 105946 48664 - 48702 42452 - 42507 
119919 - 119968 Subject4 57232 - 57287 48604 - 48642 

5877 - 5910 59385 - 59451 71376 - 71425 
Subject 2 17741 - 17774 65175 - 65246 84118 - 84168 
4740 - 4789 35877 - 35927 68816 - 68877 98783 - 98827 
6388 - 6432 42512 - 42545 71453 - 71502 105863 - 105940 
11639 - 11705 48560 - 48604 75852 - 75901 119595 - 119644 
20295 - 20311 54579 - 54618 78060 - 78120 
30253 - 30324 55326 - 55354 81971 - 82031 Subject 8 
35410 - 35537 55799 - 55832 84206 - 84256 5553 - 5624 
42380 - 42446 59786 - 59836 85991 - 86041 17713 - 17807 
48565 - 48620 64373 - 64400 89600 - 89660 20262 20306 
71447 - 71507 71425 - 71469 93840 - 93879 28622 - 28666 
75863 - 75896 76698 - 76725 98959 - 99003 30088 - 30149 
86057 - 86101 80850 - 80894 100689 - 100728 35366 - 35438 
101876 - 101931 82031 - 82070 101793 - 101843 37981 38025 
113575 - 113619 84580 - 84613 103337 - 103381 50213 - 50251 
115613 - 115657 85030 - 85058 104710 - 104754 52586 - 52630 
119479 - 119540 85903 - 85936 105951 - 105995 58979 - 59034 

89550 - 89583 ·.·· 113718 - 113773 77835 - 77873 
Subject 3 93829 93862 114629 - 114679 86085 86134 
862 - 884 95246 - 95274 116629 - 116667 93939 - 93994 
5981 - 6009 96158 - 96196 117749 - 117793 - 121534 
7821 98992 - 99036 119479 ··"···· 1 
31115 102782 - 102815 121061 . - 12 
36229 36300 104682 - 104726 35619 
42216 - 42254 105276 : 105309 Subject 6 42128 
54689 54728 115701 - J 15750 5449 48625 
59836 59874 119974 - 120007 18021 - 59611 
67619 - 67652 122264 - 122308 41980 I 65186 
72013 - 72040 48719 - 48856 75880 
77846 - 77895 Subject 5 64894 - 65109 80120 - 80180 
82070 - 82130 950 - 989 71749 - 72007 86304 - 86376 
84525 - 84547 4218 - 4246 85739 - 85936 95114 .. - 95180 
87853 87903 5630 - 5674 105693 - 105907 103584/ - 103650 
89897 - 89946 13534 - 13578 115799 - 115959 105688 c 105737 
93846 - 93890 14621 - 14660 114261>~ 114327 
95153 - 95191< 19960 - 19993 119727>._ ·· 119792 
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101074 - 101151 20466 - 20598 104644 - 104688 
; · -:•:c ,.' · ; 

Subject 10 105287 - 105342 30193 - 30303 105885 - 105929 
35855 - 35954 115602 " 115674 35460 - 35614 114151 - 114206 
42369 - 42424 119178 - 119233 43935 - 44095 114761 - 114816 
48587 - 48620 48692 - 48846 115464 - 115508 
59759 - 59775 Subject 15 57398 - 57491 116711 - 116738 
85991 - 86118 231 - 292 59435 - 59573 119325 - 119430 
100420 - 100437 11507 - 11546 78094 - 78231 
103892 - 103946 20449 - 20482 84108 - 84311 Subject 22 
105951 - 106001 35153 - 35202 98883 - 99136 no marks 
115580 - 115624 48664 - 48697 115009 - 115124 
119589 - 119639 68718 - 68778 119958 - 120029 Subject 23 

85476 - 85514 35487 - 35537 
Subject 11 96203 - 96230 Subject 19 42347 - 42402 
16127 - 16198 102343 - 102393 4153 - 4202 48779 - 48834 
30072 - 30149 105545 - 105589 42343 - 42365 60819 - 60874 
35762 - 35839 115388 - 115432 48566 - 48593 68245 - 68305 
38289 - 38366 59518 - 59573 75780 - 75830 
42562 - 42628 Subject 16 68059 - 68103 85705 - 85760 
48599 - 48692 5087 - 5120 87112 - 87167 98964 - 99063 
71442 - 71513 9547 - 9585 97790 - 97861 105830 - 105902 
76490 - 76534 17950 - 17972 102354 - 102409 119479 - 119540 
77901 - 77940 21833 - 21866 119376 - 119403 
85421 - 85476 25936 - 25969 122155 - 122204 Subject 24 
86316 - 86371 35664 - 35817 5531 - 5602 
95208 - 95269 36636 - 36713 Subject 20 17680 - 17746 
101832 - 101904 38207 - 38278 35384 - 35444 20064 - 20130 
104623 - 104683 41909 - 41953 42755 - 42809 35158 - 35251 
119458 - 119507 46764 - 46830 48588 - 48637 41963 - 42018 

48643 - 48725 59435 - 59474 48686 - 48752 
Subject 12 57667 - 57727 69800 - 69855 58990 - 59083 
no marks 67339 - 67378 71453 - 71486 75852 - 75912 

75836 - 75880 8561 - 85662 86057 - 86117 
Subject 13 85382 - 85454 95126 - 95186 93834 - 93911 
35087 - 35224 86118 - 86212 98998 - 99048 103293 - 103337 
35296 - 35367 102426 - 102508 101799 - 101838 115618 - 115651 
41716 - 41821 104754 - 104848 103255 - 103299 119320 - 119380 
43606 - 43672 110549 - 110598 115591 - 115619 
48582 - 48692 119458 - 119496 119562 - 119612 Subject 25 
55541 - 55602 6201 - 6234 
59326 - 59457 Subject 17 Subject 21 17642 - 17686 
75743 - 75825 1868 - 1912 17922 - 17993 30258 - 30313 
85305 - 85355 5521 - 5581 27512 - 27567 35399 - 35443 
90001 - 90073 11606 - 11661 35223 - 35311 42408 - 42446 
101173 - · 101206 17527 - 17588 48312 - 48389 48763 - 48812 
104529 - 104573 20054 - 20114 48537 - 48592 69426 - 69486 
105611 - 105650 27617 - 27688 55507 - 55590 75802 - 75846 
115410 - 115470 30149 - 30248 57501 - 57540 86809 - 86870 
119244 119293 35378 - 35444 59374 - 59473 87881 - 87913 
120639 - 120672 48588 - 48643 67514 - 67569 95757 - 95801 
122424 - 122495 64961 - 65027 70865 - 70931 101815 - 101859 

75699 - 75759 73578 - 73627 105292 - 105330 
85624 - 85690 75923 - 75973 115645 - 115684 
95384 .. - 95439 82124 - 82163 119358 - 119408 
105617 105688 85420 - 85502 121868 - 121907 
119249 - l19332 89649 - 89731 

93928 - 93999 Subject 26 
Subject 18 96405 - 96454 11721 - 11759 
9618 - 9739 103611 - 103672 35355 - 35394 
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48581 - 48636 88446 - 88562 68289 - 68371 93884 93917 
85837 - 85892 89731 - 89819 85579 - 85629 95823 - 95867 
97844 - 97899 93889 - 93983 101079 - 101145 98437 - 98470 
105632 - 105676 95004 - 95087 107390 - 107434 103238 - 103287 
119732 - 119787 96531 - 96630 115535 - 115568 104732 - 104798 

98986 - 99069 119309 - 119353 114272 - 114300 
Subject 27 101892 - 101947 118913 - 118946 
7931 - 8002 103721 - 103776 Subject 29 119309 - 119353 
28599 - 28693 104572 - 104644 5915 - 5943 121418 - 121445 
35624 - 35701 105726 - 105803 11886 - 11924 
48653 - 48774 113734 - 113794 17840 - 17900 Subject 30 
59638 - 59715 117831 - 117892 21404 - 21454 18092 - 18147 
66004 - 66086 119490 - 19567 35410 - 35465 35405 - 35547 
69695 - 69744 122429 - 122506 44083 - 44143 42413 - 42534 
71502 - 71573 48675 - 48730 48697 - 48861 
75852 - 75912 Subject 28 59369 - 59424 70068 - 70156 
77785 - 77840 6223 - 6289 71370 - 71403 86359 - 86513 
80586 - 80680 21075 - 21124 75802 - 75835 96647 - 96724 
84146 - 84217 35179 - 35267 78263 - 78302 103622 - 103710 
86321 - 86419 48570 - 48614 85793 - 85843 120616 - 120671 
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Marks per camera shot per subject 
In this section, the marks are listed per camera shot and per subject. The table on the following pages list the number of marks that a subject gave during a 
camera shot (in the cells of the table). If no number is given, then the subject gave no mark in the camera shot. Totals per camera shot and per subject are 
listed in the rightmost column and bottom row, resspectively. 
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Marks per episode per subject 
In this section, the marks are listed per episode and per subject. The table on this page list the number of marks that a subject gave during an episode (in the 
cells of the table). If no number is given, then the subject gave no mark in the episode. Totals per episode and per subject are listed in the rightmost column 
and bottom row, resspectively. 
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