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I.  INTRODUCTION 
When reading a book we are able to recognise when 

characters are being involved in the same events, or live in 
the same family, or go to school together with others, or are 
members of a certain society. We identify encounters and 
separations of persons and we can reassembly post-reading 
pieces of events that, for stylistic reasons or to stress 
surprise, are presented by the author shuffled. Moreover, our 
memory functions as a kind of distancing lens, through 
which events are glued together and squeezed any time we 
evoke episodes that involve single characters or groups of 
characters. For instance, suppose a text narrates a story 
development in which Elena, a central character, is at the 
child age and goes to school, meets with colleagues, 
sometimes does shopping alone or with her parents, later on 
with her husband, is often seen reading in the library, then 
we find out that, as a child again, she was climbing 
mountains with her father, and, as a married wife, she was 
travelling with her husband to Tuscany and Sicily, we see 
her commuting daily to the job, when at adult age, having 
children, and so on. However, out of these many details and 
many others, presented in an order which is not aligned with 
the story time, we will be able to summarise that “Elena 
lived together with her parents until the age of 18, then, after 
leaving home, – together with her husband until the age of 
64, when her husband died, then she was living alone until 
the age of 86, when herself died”. There is no place in the 
novel where this condensed story is narrated as such, but 
still, somehow, we are able to infer it, although: as a child, 
the young lady was presented going each day in school, 
therefore physically separated by her parents; when reading 
in the library, our hero was always alone, therefore neither 
with her parents, nor with her husband, in the working hours 
she met with colleagues, but not with her husband, a.s.o.  

How is that we can do that? What does it mean “Elena 
lives together with her parents from birth till 18 years old”, 
“Elena meets her colleague Rodolfo in school and years later 
they get married”? Why is it that from “Elena lives with her 
parents during period T” and “Elena meets Rodolfo at some 
time in T”, still “Elena’s parents meet Rodolfo” is not a 
necessary inference? 

There are many more features that touch a time-space-
encounter complex equation in novels, whose mechanics are 
somehow cabled in our minds and out of which we, as 
human readers, are able to follow destinies, trigger unsaid 
conclusions and put up common-sense summaries.  

The line of research we follow with this paper and some 
previous studies is intended to prepares a technology that 
will be able to copy on the machine the complex human 
performance of handling conceptualisations as related to text 
characters and their relationships with time and space.  

II. THE TIME YARDS MODEL 
In the following, we will denote by the term 

“development” the semantic content of a piece of text, 
therefore what the text is about, the conceptualisation or 
interpretation of that span. Textual correspondents of 
developments are time segments.  

Time segments are contiguous spans of text characterised 
by unity of actors, time, space, type, and perspective. Time 
segments are intended to put in evidence trajectories of 
people in story developments, sometimes shared by groups. 
Being together in certain physical places, whether 
consciously or not, or, although physically distant, being in 
direct contact through a communication channel, may define 
in many cases the trajectory of (groups of) peoples. As such, 
single and common experiences may be traced.  

The “unity of actors” means that the development is 
shared by a group of characters, which are somehow 
informationally coupled, they actively or passively 
participate in the development. For instance, if a character 
passively assists to a dialogue of two persons, all three are 
actors, because the attention of the third is captured by the 
dialogue of the two. But the group could also be a singleton. 

The “unity of time” should be understood as a time 
period over which the story develops. The story should 
develop linearly within this period, with no flash-backs or 
flash-forwards, although the continuity is not a must.  



The “unity of space” means a location, a chain of 
locations (as during a journey), or a communication channel, 
which hosts the (interaction of the) actors throughout the 
development. For instance, the parents’ house during a 
childhood, a cinema hall during the performance of a movie, 
a telephone during a conversation, etc.  

The “unity of type” means that the span displays the 
same type of text, anchored or not in the story development. 
The type of the text refers to a classification of developments 
and may have one or more values (here we present a 
simplified set as compared to that in [9]:  

• NAR – for typical narrations (developed during the 
current story time, or in a past one, as in 
remembers, flashbacks), in which the story time 
flows constantly ahead, and the development is told 
by a narrator; invented realities, like in movies, 
plays or novels, which are told by players as inner-
story stories also belong to this category, but their 
time limits have no connection with those of the 
story time of the main development; a static 
description in which there is no action is also of this 
type, since it describes a reality seen by the owner 
of the perspective;  

• SUP – for suppositions, speculations, dreams, hopes 
(where the time is vaguely attached to a world – 
plausible, imaged, supposed or dreamt); the 
development is not experimented by the narrator, it 
is only imagined or dreamt; 

• GEN – for general knowledge (where there is no 
time anchor, only statements about commonly 
accepted things); usually the main actors do not 
appear in this type of text and it can rarely be 
associated with a story line which flows linearly 
ahead. 

The typology that we use here for spans of texts is vassal 
to the intention we have: we are interested to re-build/re-
trace common or individual destinies of characters from 
verbatim reports. The reconstruction intends to mark the 
difference between what is believed to be “real”, what is 
explicitly “imagined” and what should be ignored because 
represents knowledge of a general kind. Usually, time tracks 
(as will be presented below) of some main character do not 
include GEN segments, and whether they are of type NAR or 
SUP may place the characters’ story reconstruction on a 
“real” or “imagined” plane. Let’s remark also that we are 
always on a fictitious plane, therefore the “real” and the 
“imagined” have anyway nothing to do with the real world, 
the real being the fictitious world created by the author in the 
book, while the imagined being a departure from that world, 
existent only in the minds of the characters.  

The “unity of perspective” means that the span is told by 
a unique interpreter/teller, therefore seen from the eyes of 
that individual. This can be the author or a character of the 
book. Added to type, perspective could be at the origin of 
multiple interpretations of the same fictitious “reality”. 
Courses of events can be seen differently through different 
perspectives. Somebody thinks/believes that somebody else 
has a certain trajectory, while the “reality” could be different. 

The Time Yards Model (TYM) has suffered a number of 
shifts since our first publication [9]. That paper introduces 
time frames as “temporal axis on which sequences of 
anchored or unanchored events, bordered in time, making 
stories by themselves, may occur”. In [5] it is showed that 
time in long fictitious texts can be visualized as “threads that 
interlace and separate, much like railways do in complex rail 
yards”. Both notions of time segments and time tracks that 
we are using here refer to the terminology introduced in the 
mentioned papers. The notions of commute, rupture, join and 
split points are also introduced there and exemplified on 
fragments collected from a small corpus. A preliminary 
evaluation of the XML annotations in practical annotation 
exercises is done there.  

The main contribution of this paper as compared to the 
mentioned ones is the introduction of space as a component 
of the model, a parameter that characterises developments. 
As such, the positioning of a character in time, as well as in 
space, being it physical or virtual, are perceived as volatile 
attributes of that character. For instance, if the person p is in 
the physical location l, but virtually coupled at the 
communication channel c at time t, then we will write (((p ∇ 
l) ∆ c) □ t). The notation puts in evidence elements of three 
operators applied to elements of different vector products:  

∇: P X∇ Lp → P  
∆: P X∆ Lv → P  
□: P X□ T → P  

with P – a set of characters (actors), Lp – a set of (sequences 
of) physical locations, Lv – a set of (sequences of) virtual 
locations, and T – a set of temporal intervals and time 
moments. As such, the ∇ operator maps an actor/group with 
a physical location, the result being that actor/group seen as 
located somewhere. Similarly,  the ∆ operator maps an 
actor/group with a virtual location (a communication 
channel), the result being that person/group emerged in a 
communication, and the □ operator maps an actor/group with 
a time specification, the result being that actor/group located 
in time.  

The operators may be combined to mark the “presence” 
in two or even more locations simultaneously, a physical one 
and one or more virtual locations. For instance: 

({p1∇l1,p2∇l2} ∆ tel) □ [t1,t2] 
means that the person p1, physically located at l1 and the 
person p2, physically located at l2 have a telephone 
conversation in the interval [t1,t2]. 

With these notations, a Time Segment (TS) is a tuple of 
the Cartesian product: TXT X ACT X TYPE X PER, with 
TXT – a set of text spans, ACT – a set of actors, TYPE – the 
set {NAR, SUP, GEN}, and PER – a set of perspective 
owners, book characters and the writer/author, always 
marked as AUTH. For instance:  

(txt, ({p1, p2} ∇ l) □ t, NAR, p1)  
represents a span txt in which the characters p1 and p2 are 
narrated by p1 to be physically located in l at time t. 

 We give below a number of examples:  
Example 1: The character p1 narrates in the text txt 

about p1 and p2, physically situated in two different 



locations, l1 and l2, but interacting through a telephone line 
at moment t:  

(txt, ({p1 ∇ l1, p2 ∇ l2} ∆ tel) □ t, 
NAR, p1)  

Example 2: The author narrates that in the interval from 
t1 to t2 a person p follows the sequence of physical locations 
(l1, l2, …, lk):  

(txt, (p ł (l1, l2, …, lk)) □ [t1, t2], NAR, AUTH) 
Example 3: Let us consider the following text:  
Mike wakes up in the morning, has a shower and a coffee 

and leaves home at 9:00, with the intention to finally declare 
his love to Mary, with the occasion of her birthday. He has 
kept this love locked in his heart for almost a year already. 
He imagines himself kissing her on top of a wonderful 
bouquet of flowers. Mary is at home, expecting Mike, which 
she would like very much to see at her door. He makes 
himself courage and calls Mary when he leaves home, and 
keeps talking to her on the mobile all the road from home to 
the post box at the end of the street, where he drops a 
congratulation letter on her address, to the flower shop, 
where he enters and exits without buying a wonderful 
bouquet of flowers, and up to Mary’s house, where he 
imagines telling her: ‘Can I see you for a minute?’ and then 
he kissing her on top of the bouquet of flowers, but he only 
tells her ‘Oh, by the way – happy birthday to you!’. Then 
they say each other goodbye and he goes slowly to his office.  

The TS notation for this text is as follows:  
 
TS1: (“Mike wakes up in the morning, 

has a shower and a coffee and leaves 
home at 9:00, with the intention to 
finally declare his love to Mary, with 
the occasion of her birthday.”, Mike ∇ 
Mike’s home, BEFORE 9:00-TODAY, NAR, 
AUTH) 

 
TS2: (“He has kept this love locked in 

his heart for almost a year already.”, 
Mike, ONE YEAR BEFORE TODAY, NAR, AUTH) 

 
TS3: (“He imagines himself”, Mike ∇ 

Mike’s home, BEFORE 9:00-TODAY, NAR, 
AUTH) 

 
TS4: (“kissing her on top of a 

wonderful bouquet of flowers.”, Mike ∇ 
Mike’s house, 9:00-TODAY, SUP, Mike) 

 
TS5: (“Mary is at home, expecting 

Mike, which she would like very much”, 
Mary ∇ Mary’s house, 9:00-TODAY, NAR, 
AUTH) 

 
TS6: (“to see at her door.”, Mary ∇ 

Mary’s house, 9:00-TODAY, SUP, Mary) 
 
TS7: (“He makes himself courage and 

calls Mary when he leaves home,”, Mike ∇ 
Mike’s house, 9:00-TODAY, NAR, AUTH) 

TS8: (“and keeps talking to her on the 
mobile all the road from home to the 
post box at the end of the street, where 
he drops a congratulation letter on her 
address, to the flower shop, where he 
enters and exits without buying a 
wonderful bouquet of flowers, and up to 
Mary’s house, where he imagines telling 
her:”, {Mike ∇ (Mike’s house, post box, 
flower shop, Mary’s house), Mary ∇ 
Mary’s house} □ phone, [9:00-TODAY, 
UNKNOWNt1 AFTER 9:00-TODAY], NAR, AUTH) 

 
TS9: (“‘Can I see you for a minute?’ 

and then he kissing her on top of the 
bouquet of flowers,”, {Mike, Mary} ∇ 
Mary’s house □ phone, UNKNOWNt1, SUP, 
Mike) 

 
TS10: (“but he only tells her: ’Oh, by 

the way – happy birthday to you! Then 
they say each other goodbye’”, {Mike, 
Mary} ∇ Mary’s house □ phone, UNKNOWNt1, 
NAR, AUTH) 

 
TS11: (“and he goes slowly to his 

office.”, Mike ∇ (Mary’s house, Mike’s 
office), UNKNOWNt2 AFTER UNKNOWNt1, NAR, 
AUTH) 

 
A book text will be segmented in a very large number of 

TSs. One TS is a continuous span of text; in its development 
the story time evolves linearly and it can be narrated by only 
one relator.  

Out of TSs, Time Tracks (TTs) can be assembled. A TT 
is defined as a timely ordered sequence of TSs which share 
the same actors. As such, and opposed to TSs, time tracks 
are characterised only by the unity of actors and time 
(understood here as a concatenation of ordered time 
intervals). The time interval resulted from the concatenation 
of component TSs time intervals could contain gaps. Space, 
type and perspective can vary in a TT. Time segments are 
intended to put in evidence trajectories of characters in story 
developments, sometimes shared by groups, sometimes 
individual.  

Formally, a TT is a sequence of TSs filtered by two 
conditions: same actors and ascendant time. For instance, for 
the text span in Example 3, the following TTs can be 
abstracted:  

TTMike: TS2° TS1° TS3° TS4° TS7° TS8° TS9° TS10° TS11 
TTMary: TS5° TS6° TS8° TS9° TS10 
TTMike&Mary: TS8° TS9° TS10 
TS2 has been placed In TTMike before TS1, in accordance 

with their chronological order.  
The study of these TTs can reveal that, although each 

character in the story has each individual development, there 
is also a physical encounter of the two, at Mary’s house, and 
also a virtual one, through a telephone line. Then, filtering 
Mary’s TT by TYPE=NAR we can discover that Mary’s 
reality includes neither a bouquet of flowers offered to her 



nor a declaration of love or a kiss. These accessories are 
discovered however in the fragments depicting Mike’s 
imagination.  

A TT can be bordered by any of the following type of 
points: start and end points – where they start and finish, join 
points – in which two different time tracks unify, split points 
– where one time track splits into two separate ones and 
interruption points – where the time has a continuity gap. 
For instance, the first word of TS2 is a start point for TTMike, 
while the last word of TS11 represents its end point. 
Moreover, TTMike and TTMary join at the beginning of TS8 
and split at the end of TS10, boarding thus TTMike&Mary. Also, 
the segment TS4, belonging to TTMike is also right bordered 
by what we call a rupture point, because the next segment, 
TS5 belongs to a different track, TTMary. Finally, we 

distinguish a commute point there where two segments 
which are adjacent in the unfolding text are ordered 
differently in the same track. This is the case at the 
separation between TS1 and TS2 in TTMike.  

A TT can be narrated by one or more narrators. This is 
indicated by the perspective (PER) of the component TSs.  

As has become clear by now, a long text is segmented in 
time segments, which belong to different time tracks. TTs 
can be graphically visualized in diagrams, called Time Yards, 
as the one in Fig. 1. Same as TTs, a TY is aligned with the 
story time axis. It is not compulsory that a text includes a 
complete description of an interval, therefore segments may 
not fill contiguously a certain TT. Discontinuities are misses, 
periods of story time which are not covered in the story. 

 
 

 
 
Figure 1: a). A high granularity chain of TSs in Tash Aw’s novel Map of the Invisible World. The horizontal axis is the text 

offset. b). The corresponding TY diagram: time tracks and segments, with start, stop, rupture, commute, join and split points. 
The horizontal axis represents the story-time (reproduced from [5]) 

 
Fig. 2 shows a situation when the exact temporal order 

of a group of segments cannot be determined. The TSs 
should be drawn in these cases in parallel. Placed in a TY, 
different TSs, related from different perspectives, looks 
like in Fig. 3. Fig. 4 shows two developments, here noted 
TS2 and TS6, which are related from different perspectives 
(noted as TS2

v1 and TS2
v2, respectively TS6

v1 and TS6
v2). 

  
Figure 2: Ambiguous temporal placements 



 
Figure 3: Different TSs are told by different relators 

 
 

 
Figure 4: The same TSs are told by different relators 

 
As can be seen from these figures, in our notation of 

TYs as diagrams we do not make the distinction between 
undefined temporality and multiple perspectives. This 
distinction is not always evident for a human reader and it 
will certainly be a challenge for an automatic process, 
since it aims at finding out if the developments encoded in 
different text segments are identical or not.  

III. PRACTICALITIES 
The TYM still needs a number of experiments on a 

corpus of original texts, which are expected to reveal yet 
unforeseen facets, perhaps also unexpected details, out of 
the huge diversity of textual situations that texts may 
encrypt.  

Till now we have pursued only experimental manual 
XML annotations on the Romanian version of the Tash 
Aw’s novel Map of the invisible map, a text which has an 
impressively rich time story and is very dense in changes 
of perspectives, rupture, commute, interruption, join and 
split points. The preliminary annotation agreement studies 
contributed by a class of students [5] showed that on most 
of the TTs the majority of annotators agree, which made us 
conclude that TTs can be objectively identified by readers. 
Not surprisingly, differences in visions proved to be 
attributed to annotators’ imperfect understanding of the 
differences between a TS and a TT. In order to minimize 
the subjectivity, we decided to simplify the XML 
conventions, down to the point that only TSs and time 
relations between them should be evidenced. The idea is 
that once TSs with their attributes are correctly marked, 
TTs can be automatically identified using a number of 
easily expressed selection criteria, by applying the 
definition: identical actors and ascending story time. As 
such, the annotation conventions include only schemes for 
the elements: TS, ENTITY (marking ACTors) and TIME 
(marking time relations between TSs), as exemplified 
below:  

<TS ID NAME ACT TYPE LOC PER>…</TS> 
with parameters to be set as in the following example: 

<TS ID=”…” ACT=”Adam” TYPE=”NAR” 
PER=”AUTH”> The idea of Jakarta or any 
other big city held no terror for Adam… 
</TS> … <TS ID=”…” ACT=”Adam’s_mother” 
TYPE=”SUP” LOC=”Jakarta” PER=”Adam”> 

This was the house in which his mother 
lived… </TS> 

<ENTITY ID ALIAS-LIST=”the_boy 
Adam”/> 

<ENTITY ID ALIAS-
LIST=”Adam’s_mother”/> 

<TIME ID FROM REL TO/>  
ID uniquely identifies the elements (they are generated 

automatically by the annotation interface). The TS’s 
optional NAME attribute was requested by annotators, for 
mnemonic reasons; it is ignored by any automatic parser as 
well as visualization interfaces.  

To simplify the annotation operation, we do not mark 
in the text the mentions of actors. To help the annotator 
manage the actors’ list, especially there were the text 
includes different mentioning expressions for the same 
actor, the annotator interface maintains a list of aliases for 
each actor already mentioned in the text till the current 
point of annotation. When filling in the ACT attribute of a 
new TS, the annotator can either select one alias from the 
existing lists or indicate a new one, if in the current span a 
new identification expression is used for an existing actor 
or a new actor is introduced. As such, the annotator should 
not ne concerned to fill in ENTITY elements.  

TIME elements mark time constraints, explicitly 
expressed in text or inferred. The attributes FROM and TO 
are IDs of TSs and REL is a temporal relation. The 
annotators are instructed to choose relations from the 
following list only: IMMEDIATELY-BEFORE and 
IMMEDIATELY-AFTER (when the developments in the 
two related TSs are signalled to follow in the story time 
adjacently), BEFORE and AFTER (when a precedence 
between the two developments is signalled by the text, but 
they are not time adjacent), SIMULTANEOUS (when 
there is a clearly signalled superposition between the two 
developments).  

The visualizer reads an XML file with TS, ENTITY 
and TIME markings and reproduces graphically the 
corresponding TY. For the time being, we do not include 
automatically produced markings, therefore the TY 
diagrams are strictly drawn from the markings manually 
annotated. The corpus thus built will be used to train an 
automatic TYM parser, which should use in the learning 
process basic annotation levels, such as POS tags and 
lemmas on words, clause and sentence borders, as well as 
TIMEML elements EVENT, TIMEX3 and TLINK.  

IV. TYM VERSUS SUMMARIZATION 
TYM opens up a large number of possibilities with 

respect to summarization.  
In novels, for stylistic reasons, authors often choose to 

present the main story in chunks related to different 
characters and to shuffle the episodes on the time axis. If 
the summary would try to reproduce, on a condensed 
scale, the episodes in the sequence they are presented, the 
effect would be counter productive. The solution is to 
follow in the summary more time axis, one for each 
distinct theme or fabula development. Time tracks can thus 
be considered the natural threads for guiding of summary.  



Secondly, TTs can include very fine grained 
developments, which should be flattened, levelled away, 
when included in a summary. It is clear that stories can be 
interpreted on different levels of abstraction, from low to 
high, the lower levels including fine details, while the 
upper ones presenting things that can be stated in very 
condensed terms. All levels are linked to a particular time 
unit. A possibility to measure the level of compression of 
the story can be given by comparing the story time with 
the real time necessary for reading.  

Take, for instance, the following text1: 
 
For a while, in fact long enough to miss the 

appointment, Ion’s Dacia car gave no sign of stopping. It 
was not because the brake would not work but the 
driver’s thought was elsewhere. He had already driven 
past the man by the roadside when at last the headlights, 
which had flashed upon him a moment before, dashed into 
Ion's attention out of the fresh memory where it had been 
stored, bringing with it the president’s picture. Ion 
recognised him, his thought built the car’s braking 
system, and his neurons practised it before sending it to 
the muscles. He had the time to feel touched that fate 
planned that he should rub shoulders with the ”great 
leader”, at the same time being aware of the strangeness 
of this encounter. The moment before the instant when the 
muscles would have had to set in motion, making the foot 
release the accelerator and press the other foot lever, 
which would have engaged a liquid which, running 
through the long and thin pipes located beneath the car to 
the back wheels, would have pressed the brake blocks, 
compelling them to touch the brake-pressure plates and 
this would have ultimately made the car stop, he imagined 
the encounter and he saw himself striking a pose of civil 
yet cold deference towards this man he hated so deeply. 
Some sort of nausea which did not work in his mind in a 
conscious way but interfered directly with the route of the 
orders built by the brain and meant for his feet had 
slowed down his reactions. As the car kept the same speed 
and the man beckoning at him was already behind him, 
Ion grew aware of the anomaly and gave yet another 
shape to the thought, focusing upon the slightest effort 
that would have made the car stop. It also dawned on him 
that the president might have recognised him somehow 
and interpreted his refusal to stop as a renewal of his 
refusal to conform, a cheap and mean resistance caused 
by the misery of his former humiliation, which so many 
others had undergone. He eventually managed to brake 
and steer the wheel to the right, driving out of the road 
and stopping some 10 metres from the president who had 
stepped back in confusion when the car had driven by 
him. One wheel was propped crosswise in the shallow 
ditch by the road. 

 
                                                             

1 From Dan Petru Cristea, „Plush chairs”, Cartea Românească 
Publishing House, 2009.  

Here, thoughts occurring in the mind of a character and 
covering a time interval of up to a second2 are described in 
great detail. A reader skims over the fragment in 
approximately a minute and a half3, therefore the time 
compression rate (TCR) is 1/90 = approx. 0.01. 

A dialogue reproduced in a book is being read in 
approximately the real time of its development, which 
gives a TCR of 1. 

At the opposite end, suppose a novel narrates the 
Mary’s life from our example, from her birthday till her 
death at the age of 86, in 400 pages, which can be read in 
approx. 800 minutes of uninterrupted reading. This gives a 
TCR of 86 x 365 x 24 x 60 / 800 = approx. 56,000.  

As these examples show, novels could display TCRs 
that cover an extremely wide range. Moreover, a novel 
may display quite different TCRs measured at different 
offsets in the text. Following the style and the twists and 
turns of the story in the expression of the writer, the story 
time clenches and expands. Although never directly stated 
in the text, this diversity of time compression rates is 
correctly deciphered by the reader, such that the story time 
regains in the imagination of the reader its uniform 
scalability.  

Coming to summarization, there are different ways to 
abstract a literary work, depending on the purpose one 
intends for the review. One indicator that is generally used 
to describe the summary length as related to the original is 
the summary compression ratio (SCR), defined as the ratio 
between the summary length and the original text length.  

If in a summary certain spans of the original text 
receive more attention than others, then an instant SCR 
(ISCR) could be considered, measured by relating chunks 
of the summary to their corresponding chunks in the 
original text, and this measure could vary over the whole 
text.  

For instance, if the accent is placed on the writer’s 
style, then an approximately constant ISCR should 
generally be applied for the whole text, irrespective of the 
instantaneous fluctuations in TCR over the text. But if the 
summary should evidence the story development and leave 
apart idiosyncrasies that are rooted on style, descriptions 
and other deviations from the storyline, then the ISCR 
should rather be correlated with the TCR of the 
summarised chunk. 

Sequences that contain frequent ruptures among TTs of 
a stable group of characters, may be condensed in a kind 
of zoom-out process down to a summary time track 
involving the whole group, or one that eliminates some 
characters having only episodic occurrences. Rules of 
common-sense reasoning could bridge up apparently 
disparate mentions of events on a common upper level 
development. So, coming back to the example presented in 
the Introduction of this paper, this is how, out of the many 

                                                             
2 A car with a speed of 60 km per hour, runs 16.7 meters in a 
second, approximately the distance mentioned in the text.  
3 An average reading speed is 250 words per minute and an 
average printed page length is 500 words, which approximates 
to 2 minutes per page.  



developments describing a number of daily encounters 
between Elena and Rodolfo in school, as colleagues, as 
well as between Elena and her parents at home, in 
excursions, in family visits, etc., and other episodes in 
which we see Elena reading alone in the library, one can 
infer that Elena has lived together with her parents until 
the age of 18, but also that she met her future husband in 
school.  

Let’s note that this kind of summaries does not 
encompass any of the summarisation models in vogue 
today, based on extractions and rephrasing [12]. 

V. RELATED WORK 
Recently, terms like timeline and storyline4, received a 

renewed attention in the field of natural language 
processing, in applications related to the identification of 
connected sequences of events. In these studies, timeline 
refers to a representation of events which are 
chronologically ordered, in general specific for an entity (a 
character or participant in an action, a geographical place 
or region) [3], while storyline has slightly different 
interpretations for different researchers. For instance, in 
[8] storylines refer to groups of interacting timelines, or 
mergers of two or more timelines where the same 
characters or entities are taking part in the action. In this 
research, more timelines may be part of the same storyline. 
So timelines may be said to join, but never to split. This is 
because storylines in these authors’ view describe a kind 
of text structure which is not related to the flow of time. 
Events are ordered and anchored in timelines, but the 
overall relation of the storyline with the time axis seems to 
be lost.  

In [15] computational model, the basic elements of a 
storyline are: the events (defined by actors, locations and 
time settings), the anchoring of events to time, a basic 
timeline (or fabula5), as a set of events ordered for time 
and a set of bridging relations, as a set of relations between 
events with explanatory and predictive value(s) (rising 
action, climax and falling action). Events are uniquely 
represented (as instances) through the Simple Event Model 
(SEM) [14], in RDF, and each event can be mentioned 
more than once in the text, mentions being noted following 
the conventions of Grounded Annotation Framework 
(GAF) [6]. Out of events, timelines are computed, as 

                                                             
4 They have been used in historical studies, dramaturgy and 
narratology for quite a while. Oxford English Dictionary reports 
the year 1906 as coining the term story line and 1907 – for the 
term time line (a line used to illustrate or represent a 
chronological sequence of events; a chronology; a chronological 
sequence). Marriam Webster’s Collegiate Dictionary reports 
later uses: 1941 for story line (the plot of a story or drama) and 
1951 – for time line (table listing important events for successive 
years within a particular historical period).  
5 The timeless, motionless, underlying theme, the backbone of 
the story, the “virtual text” [2]. Following the narratology 
framework of Bal [1], every story is a mention of a fabula, i.e., a 
sequence of chronologically ordered and logically connected 
events involving one or more actors.  

sequences of event instances anchored to time expressions 
or relative to each other. Sets of events, their 
corresponding time points and relations that order them are 
the basic ingredients of a storyline, as the timeline made of 
those events which have the highest connectivity score. 
Vossen et al.’s interests is to detect storylines in massive 
streams of news. Thus storylines may perceive as adjacent 
even events which are distantly placed in time if they 
happen to correlate well. The term story is used to refer the 
textual expression of such an abstract structure.  

Timeline extraction envisages tasks such as event 
classification and detection, coreference resolution of 
events, extraction of temporal relations that appear 
between events, event factuality [12], etc. The aim of the 
Cross-Document Event Ordering task carried out in 
SemEval 2015 [11] was to build TimeLines from English 
news articles, which differ from other narrative structures, 
as those described in [3], [4]. The idea in this challenge 
was to order all the events in which a target entity is 
involved, by appealing to cross-document event 
coreference resolution techniques and cross-document 
temporal relation extraction.  

Other systems try to extract storylines or to reconstruct 
maps of connections that explicitly capture story 
development [13] or complex representation [7].  

VI. CONCLUSIONS 
Our analysis follows closely the previous work, but 

tries also to formalise a number of textual phenomena 
which seem not having received much attention before. 
Very often, a text may contain more intertwined stories. 
Also, stories that had distinct developments, each focussed 
on different actors, may join at a certain moment, when the 
actors meet. The other way round is also possible, when a 
main fabula splits in two or more others. Temporal 
ruptures, flashbacks, flash forwards, temporal transitions, 
etc. are frequent linguistic phenomena that interrupt the 
ordinary flow of events in a story. Moreover, unlike in 
most approaches, our interest is focussed more on free 
texts than on streams of news. 

Sometimes TTs of more people living in smaller or 
larger vicinities or areas can grossly be seen as 
intertwined, just like unfolding a single destiny. So 
happens within a collectivity, for instance all people living 
in a country. Although each member has her/his own TT, 
common threads can be extracted: they are together hit by 
wars, participate in elections and face political 
developments, share a common history and use the same 
language. Our Time Yards Model tries to formalise these 
phenomena in view of developing a technology capable to 
work on the semantic content of large texts and to 
recognise there time tracks. In this paper, however, we do 
not touch the practical issue of automatic parsing texts for 
time segments, these being the bricks out of which time 
tracks can be inferred, but only refine the model, going 
down only to an XML representation. 

It is evident however that, same as the literature very 
often is the written echo of life happenings, our model 
could equally be used to reflect real destinies. Recording 



lives is an old idea and can be found in Yorik Wilks’ 
companions [16] or the yet in the project stage Eternime6. 
The present day mobile technology is capable to “know” 
everything we do during a day, where we go and to whom 
we meet. Provided it is well mastered and under the solely 
and strict control of the owner (therefore free of unwanted 
leaks of information towards unauthorised intruders), these 
intelligent sensing technologies could become rich sources 
of structured personal knowledge, if augmented with time 
tracking capacities. Appropriately filtered by their owners, 
real life developments could become history, recreating 
common episodes of people, retracing encounters and 
separations, the life of couples, families and communities.  

A somehow close concept is that developed in the 
former GENLIAS project (now reshaped as 
WhoWasWho7), which managed to digitise, transcribe and 
interpret one of the biggest collection of birth, marriage 
and death certificates in the world, now including 
approximately 30 million certificates on 50 million people 
in Netherlands. Users may interrogate the huge database 
about their Dutch origins, but also introduce their own 
genealogy. It is clear that a link can be made between TY 
diagrams and genealogy trees. More interesting, the 
LINKS project 8  succeeded to connect the names in 
certificates, and thus to trace the trajectory of the 
population, by rebuilding families, marriages, divorces, 
and their movements. The history seems being possible to 
be recreated by putting one life near the other, individual 
near individual, making connections between existences 
and reconstructing a society out of a crowd. Taken to its 
extreme and passing indulgently over many gaps yet to be 
fulfilled, the TYM, combined with a proper intelligent 
summarisation agent, seems to open an interesting door 
towards the automatic writing of pages of history.  
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