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Abstract
We discuss the problems and issues that arised during the development of a procedure for annotating layout in a corpus of Patient
Information Leaflets. We show how the genre of the corpus as well as the aim of the annotation influenced the annotation scheme. We
also describe the automatic annotation procedure.

1. Introduction
We discuss the problems and issues that arised during

the development of a procedure for annotating layout. The
corpus is the ABPI (ABPI, 1997) Compendium which com-
prises about 500 Patient Information Leaflets (PILS).

Section 2 presents the aim of this annotation and ex-
plains why it plays a major role in deciding on the annota-
tion scheme. Section 3 describes the different possible anal-
yses of the layout of a document while section 4 presents
some arguments for choosing between a purely descriptive
structure and a purely interpretive structure of layout. Fi-
nally, section 5 describes the automatic annotation proce-
dure.

2. Why annotate layout?
The goal of this annotation is to derive rules concerning

the interaction between layout and language. These rules
should account for orthographic, syntactic, referential and
rhetorical behaviour of language in a specific layout con-
text. Examples include the syntactic and orthographic be-
haviour of items in a list and their relation to their intro-
ductory sentence; the role of text segmentation (division in
paragraphs, sentences and clauses) in discourse structure;
the use of referring expressions accross paragraphs. These
relations between layout and language have scarcely been
studied in the linguistic community (see however (Bern-
hardt, 1985; Nunberg, 1990)). However, we need to un-
derstand them since our goal is to automatically generate
structured documents. 1 Thus, the idea is to annotate the
PILS corpus with layout, and then use this annotated corpus
for our study matters.

In certain genres such as the academic paper genre, lay-
out is highly conventional, often enforced with style sheets
and guidelines. In such cases, it is easy to identify layout
segments such as headings and paragraphs and then per-
form a linguistic analysis on them. Furthermore, the lan-
guage within these layout segments is often highly con-
strained. For example, textbooks about expository prose
teach students that paragraphs are a unit of meaning which
should be emphasised by the use cohesive ties within them

1This work was carried out within the ICONOCLAST project,
http://www.itri.brighton.ac.uk/research.html#ICONOCLAST.

(Ostorm and Cook, 1988). However, the “patient infor-
mation leaflet” genre lacks rigid layout conventions, es-
pecially across different companies (i.e., the compendium
comprises leaflets about 50 pharmaceutical companies).2

Thus, there are many possible renderings of the same tex-
tual segment, not all of which will lead to an optimal doc-
ument, and therefore, it is hard for the analyst to identify
these segments. As DeRose (1995) puts it, “[w]hen dealing
with pre-existing information we do not have the luxury of
being the author: we can only do our best to discern struc-
ture and meaning from what we have”.

This difficulty means that layout might not be sufficient
for identifying these segments and the analyst might also
require other data such as linguistic information. Since our
aim of annotating layout segments is to perform a linguistic
analysis on those segments, there is a danger of circularity
in this procedure which needs to be avoided.

3. How to annotate layout?
Markup schemes such as SGML, XML and DSSSL em-

phasise the separation between the form and content of doc-
uments (Goldfarb, 1998; Clark, 1996). An author while
composing his/her text only specifies the logical structure
via SGML/XML tags which are then converted to the desired
visual display by a DSSSL processor. Similarly, guidelines
such as the Text Encoding Initiative (TEI-P3, 1997) pro-
vide analysts with a means of encoding the logical struc-
ture of a document as SGML elements with a renditional
attribute describing the discriminating physical properties
of each visual element (see (WWP, 1999) for an expansion
of this renditional attribute). All these frameworks assume
that there are at least three levels of layout in a document:

Physical structure. A document is an artifact consisting
of volumes, pages, front and back cover, column,
lines, dimensions, orientation, margin, typefaces with
different values for each of their features (size, weight,
slant, case, etc), etc.

Visual structure. Principles of visual organisation which
are described in theories such as Gestalt (Köhler,

2The only common denominator of all PILS is a list of particu-
lars which are required by law to be included in every leaflet, such
as ingredients and side-effects of the medicine.



1947) explain how the recipient of the message groups
or separate information according to principles of
proximity and similarity via size, symmetry or inten-
sity of information (Campbell, 1995). This is done via
the meaningful features of the physical structure which
“mark, organize or modify” the text (Gilreath, 1993).

Logical structure. This level corresponds to what of the
argument (content and discourse) is made visually ob-
servable by the author (Summers, 1995). From the re-
cipient’s point of view, it corresponds to attributing a
functional role to the visual elements of the document.

4. Choosing the right level of annotation
4.1. paragraphs versus blocks

As mentioned in section 2, there is a many-to-many
mapping between the physical attributes and the logical el-
ements in the PILS corpus, which means that the identi-
fication of the functional role of some visual elements is
ambiguous unless one relies on linguistic properties. For
example, in the corpus, the blank line is used to set off a
warning, a list or a paragraph. This problem is prevalent
since the corpus contains 2050 lists, 1210 of which are fol-
lowed by a block of text.

The example below illustrates this problem. The text
consists of six visual blocks B1 to B6, two of which (B2
and B5) are lists. One can group together, using syntax, B1
and B2, and also B4 and B5. Now B3 topically belongs to
the same group as B1-2. On the other hand B6 if grouped
with B4-5 makes the text appears in two visually balanced
groups B1-2-3 and B4-5-6. However, when interpreting
B6, the referring expression this list of possible events may
be ambiguous between referring to the last physical list B5
or the conceptual list composed of B2 and B5.

As with all medicines undesirable events are sometimes ex-
perienced. With ’Sorbichew’ these may include:

headache
flushing of the face
dizziness
weakness

These may occur at the start of treatment but tend to become
less as treatment continues.

Other effects which may occur less frequently include:

nausea and vomiting
dizziness on standing up
rash

Do not be alarmed by this list of possible events. You may
not have any of them.

(Sorbichew, Zeneca)

For our purposes, one can see that there is a risk of cir-
cularity because we want to annotate layout for subsequent
analysis of its relation with language but are using language
together with layout in order to determine the logical struc-
ture of the document.

In addition, this analysis means that we assume some
defining linguistic properties of logical elements. For

example, we can decide that the block of text following a
list is part of the same paragraph if it uses pronouns and
demonstratives referring back to the list. However, this
might hinder the understanding of the purpose of inserting
a blank line between two blocks of text which have an
anaphoric reference between them. The following example
should illustrate this point.

AFTER USING YOUR PATCHES

These patches sometimes cause unwanted effects in some
people:

� Headaches, nausea or breast tenderness
� Cramping pains in the calf.
� Feeling slightly bloated.
� Slight redness and itching of the skin where a

patch has been [..]

These effects are often mild and may wear off after a few
weeks’ treatment.

If they are very troublesome and do not improve tell your
doctor. (Estraderm TTS, CIBA)

The last block is topically related to the previous one
and this is emphasised by the use of a pronoun which most
likely refers to an entity mentioned in the previous block.
However, the communicative function of this paragraph
break is made clear if one puts the last two blocks together.
Indeed, a concessive seems required at the beginning of the
second block as illustrated below.

These effects are often mild and may wear off after a
few weeks’ treatment. However, If they are very trou-
blesome and do not improve tell your doctor.

This example clearly illustrates the rhetorical function
of layout. It shows, together with the previous point, that
paragraphs should only be analysed as visual blocks.

4.2. headings versus labels

Logical elements in the PILS corpus are on a con-
tinuum between more layout- to more content- oriented.
Thus, the continuum of visual informativeness established
by Bernhardt (Bernhardt, 1985) across different genres oc-
curs within the same genre. For our purposes, it means that
we sometimes cannot decide whether a visual element be-
longs to a certain logical class, because it does not have the
prototypical features of that class.

The example below should illustrate the point. It
shows the same type of information presented in four
different ways on a continuum from heading-like to less
heading-like segments. The first example illustrates a pro-
totypical heading, distinguished typographically (capitals),
spatially (centered in a separate line) and syntactically (a
noun phrase). In the middle examples, the label is typo-
graphically emphasised and orthographically separated
from the body (with a colon) and could be annotated as
emphasised text. The last case is not even typographically
distinguished. Nevertheless, all these cases could still
be annotated as headings because they point, more or
less visibly, to the kind of information the reader will be
looking for in a patient information leaflet. On the other



hand, all these labels do not reflect the structural hierarchy
of the document, but rather, simply provide the reader with
reading access points (Waller, 1988).

PRODUCT LICENCE HOLDER

Elixir Limited, Manchester, UK.

Product licence holder: Elixir Limited, Manchester, UK.

Product licence held by: Elixir Limited, Manchester, UK.

Product licence held by: Elixir Limited, Manchester, UK.

One solution to this naming problem would be to anno-
tate only the physical attributes which make one string of
text stand out from its surroundings. In SGML, this trans-
lates as an element, called for instance visual-segment, with
its physical attributes.

5. The annotation process
The automatic derivation of SGML structure from the

PILS documents abstracts itself from language. Thus, only
prototypical headings are marked as such and only visual
blocks (rather than paragraphs) are annotated. This also
means that some desirable groupings are not made, for ex-
ample, between a list and its introductory sentence.

Figure 1 illustrates the process we went through for
converting the PILS Compendium into an electronic corpus
marked-up with layout.

HTML files

MSWord Files

Files

Compendium of PILS

SGML files

MSWord Edition and Saving

Scanning and OCRing

Automatic Derivation to SGML

Automatic Conversion to HTML

Figure 1: Conversion to Logical Structure Representation

This process consists of the following stages:

Scanning and OCRing. Each page of the compendium
was scanned and OCRed.3. At this stage, some deci-
sions had to be made about what is text and what is
picture because pictures are not (obviously) OCRed.

3OCR stands for Optical Character Recognition.

This is not a trivial decisions because some figures are
intermingled with text that can be part of the main text.
Furthermore, one needs to decide whether to analyse
a figure into multiple ones or not.

Editing and saving to Microsoft Word. Since the OCR

performs more or less well depending on the qual-
ity of the original and the properties of the typeface,
the pages were then edited in Microsoft Word (Mac-
intosh version 6.0.1). There were two constraints to
respect in doing so. Firstly, the electronic version had
to look like the original (multi-column texts, complex
grid, pictures surrounded by text, etc). Secondly, the
document had to be explicitly formatted in Word so
that the Word to HTML conversion facility provided
by Microsoft performs as good as possible. Thus, lists
needed to be formatted as Word lists (and not as a se-
ries of disconnected paragraphs starting with a bullet
for instance) and multi-column texts needed to be for-
matted using a table.

Conversion to HTML. A Word macro was written that
merges the leaflet pages together and saves the re-
sult in HTML format. This operation converts only
standard layout features such as bulleted lists which
have been preselected in Word; it does not convert
items which are marked with an asterisk or simply
indented and have thus not been preselected in Word
style. In addition, page and column breaks are rep-
resented as rows and columns in a table, breaking
lists that run over them; headings are not distinguished
from emphasised text; headings marked with a bullet
are tagged as (one-item) lists; the structural hierarchy
between sections is lost, etc.

Derivation to SGML. A program was written that derives
the logical structure from the presentational markup.
To do so, a number of rules and heuristics are used.
For example, HTML lists or paragraphs broken into
two segments because of page and column breaks
are merged back together, series of paragraphs begin-
ning with an asterisk are marked as a list, typograph-
ically salient paragraphs are marked as emphasised
text, a bulleted single list-item which is typograph-
ically salient and does not end with a full stop or a
colon is marked as a heading, etc. The division of the
document into sections is done in the last phase, by
comparing the current heading with the list of heading
types that came before it.

The resulting SGML files conform to a Document Type
Definition (DTD, see (Goldfarb, 1998)). The DTD

was inspired mainly from the TEI Guidelines (TEI-P3,
1997). However, a set of layout attributes had to be
developed since the current version of TEI does not
provide for them.

Predictably, the program performs very well on doc-
uments with a distinguishable hierarchy and a sim-
ple grid and very badly on documents with a typo-
graphically non-distinguishable hierarchy and a com-
plex grid. We manually evaluated ten randomly se-
lected leaflets from the PILS corpus and found that the



program has a precision for nesting (determining the
hierarchy) of about 50% and for sectioning (identify-
ing the sections) of about 75%.

6. Conclusion

We have discussed the problems associated with the
identification of the logical structure in patient information
leaflets. We found available annotation schemes (such as
the TEI’s) describing layout-dependent structure in texts in-
adequate for our type of documents. This is because these
schemes are mainly concerned with hierarchical models of
documents which are typical of many prose texts such as
of the expository genre. This illustrates a gap in the under-
standing of the role of layout in visually-informative docu-
ments such as PILS (Bernhardt, 1985).

Furthermore, we found that layout and language are in-
termingled in this genre of texts and opted for a less inter-
pretive structure than logical structure for the annotation of
paragraphs, that is, we only annotated them visually. Our
SGML derivation process allowed us to do so.
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