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Some Pl'oblems of TEl Mal'kup
and Eal'ly Pl'inted Books

Carole MAH, Julia FLANDERS and John LAVAGNINO

Résumé. Cet article traite de deux groupes de problèmes d'enregistrement de texte élec
tronique, rencontrés par le n'omm n'n'lers Projecl (WWP) de la Brown University. Le \vWP
construit une base de données reprenant le texle intégral d'œuvres imprimées avant 1830,
écrites en anglais par des femmes écrivains. Nous utilisons le Standard Gcnemlized MarklljJ
Language (SGIVIL), suivant les GlIidelillCS for ElectroJlic Text Encoding (lml /ntercha1lge
(Directives pour l'Enregistrement et l'Échange Électronique de Texte) publiés par le Tex!
Encodillg Initiative (TEl; Initiative d'Enregistrement de Texte). SGrvfL est un système puissant
pour représenter des structures complexes du tc~1c. Cependant, cettc représentation nécessite
un enregistrement assez complexe. De plus, il faut réfléchir attentivement au but auquel les
données vont servir. Nous présentons ici quelqucs méthodes pour traitcr ces problèmes et une
analyse des difficultés qu'elles suscitent.
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Duriug the last ten years, the usefulness of SGML (Standard General
ized Markup Lauguage (Goldfarb, 1990) in the transcription and encodiug of
a fulltext database has been put to practical test with the growth of an ever
larger number of text eneoding projects. Using SGML to build an on-Hne
textbase means identifying and marking by name and related attributes ail
the salient struetural elements in a given document. By doing so, the full
power of the electronic medium cau be utilized. Just a few of the benefits
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include the ability ta pradnce printed books, online access, CD-ROMs, on
demand printouts, and other praducts from a single source documcnt; the
ability ta perfonn the most powerful aud contcxt-sensitive electronic seareh
ing; and the ability ta provide widespread access ta documents otherwise un
available. Since the inception of the Text Encoding Initiative in 1987 and the
subsequent publication of its SGML-conformant Guidelines for Electronic
lèxt Encoding and Interchange, many humanities text encoding projects 1

have built TEl-conformant fulltext databases that display ta varying degrees
the practical truth of many of the long-asserted advantages of using SGML
ta encode literary and linguistic texts.

'Ille Women Writers Project is one of the most ambitious of these pro
jeets. Unlike many, our scope is broad in tenns of bath genre and chronology.
Our texts saml'le the whole range of writings by women (bath British and
colonial) in the English language before 1830. Most text encoding projects
coyer a single era (e.g., the Victorian Women Writers Project)-often a
single writer (e.g., the Nathanael Greene Papers). In addition, while there
are other projects as broad in scope (e.g., the Persens Project), few of
these also aim to do diplomatie transcription of specific source texts; somc
even have the express aim of providing fully edited documents. Ali these
factors have meant some delay in the full realization of variaus derivative
textbasc products from the WWP. However, they have also given us. a unique
perspective. In a sense, the challenges wc face are a microcosm of those
faccd bl' the humanities computing worId as a wholc as it grows towards
the construction of digital libraries. Some of the most promising features
and benefits of using SGML for text encoding also pose some of the most
difficult challenges. By providing a thorough exploration of a few of the
conundrums we have faced, the WWP can benefit not only other projects
which mal' face the same particular l'roblems, but also the field as a whole,
by provoking thought about the nature of text encoding and the kinds of
issues it raises. In what fol1ows, wc will tirst present an analysis of sonle
transcription challenges wllich arise from the need to emend crrors and
expand abbreviations; thcn wc will discuss the problems of dealing with
multiple hicrarchical structures in a single document. These two issues arc
representative of the kinds of challenges posed by the fonn of transcription
we have uudcrtaken: some having more ta do with the kinds of information
we need ta encode, and some with the logic underlying SGML itself.

1 For a list of seyeral such projects, see Ide, 1991.
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1. Transcription challenges inherent in the document: The
l)l'Oblem of dual emendation and correction

1.1. Advantages of an SGML solution

In constructing our textbase, the WWP envisions that it will be used
in the following wa)'s: to get a diplomatic transcription of the source for
scholarly work, ta get a clear transcription for reading, ta verify the acenraey
of the transcription, and to do useful searching. 111ese goals seem to fulfill
man)' of the most common features people expect of an electronic textbase.
ln addition, the)' fullillman)' of the features one expects from various kinds
of printed scholarl)' editions. SGML is instrumental in making it possible
to achieve ail these goals, but also brings to light some challenges which
deserve careflll thought. These challenges are not introduced b)' SGML but
are Inherent to doing transcription of earl)' modern printed books; using
SGML merel)' foregrounds thc issues.

In constructing our textbase, the WWP's polic)' is one of "diplomatic
transcription". "Diplomatie transcription" Învolves transcribing the text of
the document WithOllt making any emelldations or corrections of apparent
errors in the source text based either on one's OWIl judgment or 011 other
versions of the text. By contrast, it is standard praetice when producing
reprints or critical editions to correct apparent errors; reprints t)'picall)'
do not even consider it necessary ta inform the reader which words were
corrected. When producing a critical edition, a scholar produces corrections
to apparent errors onl)' aftcr comparing the readings of a given word in
a wide range of relevant documents in arder ta detenlline, based on this
body of evidence, whether the apparent error is in faet an erraI' (sueh as a
printer's error or a singular misspelling on the part of the allthor) or whether
it is a pcriod spelling or an idios)'ncratic speIIing (but consistent across
cditions or works) specilic to that author. One of the rcasons a diplomatic
transcription does not presume ta correct apparent errors is that it is by
delinition a transcription of onl)' a single version of a text. Another reason,
wllen working with pre-Victorian literature by women, is that spelling was
not standardized before the 19th centUl')', and for women even less sa given
theu' lesser acccss ta formai education.

A cieal' transcription for reading means a transcription that does not
rcqllire the reader to wade through the difficulties of apparent errors and
old printing conventions. 111is is an ideal transcription for the casual reader
and for many teaching situations. In snch a transcription, not correcting
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apparent errors could lead to great confusion in understanding meaning in
contex! in some cases. In addition, the audience for such a transcription
might not be interested in the uncorrected version. l1lC reader of such
a transcription would also not be interested in or necessaril)' be able to
understand conventions sueh as the printing (prior to about 1650) of certain
letter combinations in an abbrcviated fashion. For example, a character with
a short horizontal bar, smailletter, or other mark directly over it (not abave
and to the sicle as in a superscript) is calIed a brevigraph. A "y" \Vith a
mark of some sort over it can stand for "the", "thou", or "that." An U e"
\Vith a short bar over it can stand for the letter combination "en ll or "cm".
Reprodueing these brevigraphs as closel)' as possible for sueh an audience
woulel he counter-productive.

SGML gives one the abilit)' to simultaneousl)' record both the apparent
error and one's correction, without compromising the poliey of diplomatie
transcription, since (using the TEl <sic> clement) the document's content
remains unchanged, with one's correction recorded on the attribute value:

<sic corr=lIwhether ll >mhether</sic>

In this way, bath a reading version and a diplomatie version ean be produced
from the single source transcription. 'Ille programmer can produce the dip
lomatie version of a text by specifying that the content of ail <sic> elements
should be honored (producing in this instance "mhether") aud can produce
the reading version b)' speeifying that the content of the <sic> elements
should be ignored in favor of the value of the corr attribute (producing
in this instance "whether"). The same argument goes for the transcription
of abbreviatiolls such as brevigraphs; both forIlls can be encoded sünultan
eousl)' using the TEl <abbr> element with the expansion recorded on the
attribute value:

<abbr expan=lI condition lt >côditi6</abbr>

'Ille diplomatic version of the text would then honor the content of the
<abbr> element, giving the abbreviated fonn with the brevigraphs. 'Ille read
ing version wouId ignore the content of the <abbr> element in favor of the
value of the expan attribute, giving the expanded fonn (i.e., H condition").2

2 We should add tbat in ail these examples, to help make them c1earer, we have ùisplayeù
the brevigraph (6 or e) as il appears in the source, rather than using an sorvlL entity reference
(tlOacute; or &ernacr;), which is our actual cncoding practice; as we attempt to show in this
essay, the real intellectual problem is in the hanùling of abbrcviation and correction, and il is
ùistinct from the practical problcm of rcpresenling inùiviùual characters.
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Having used SGML for transcription, one can simultaneously or sep
arately produce two versions-a diplomaticversion and a reading ver
sion - from the single source document and can thus cater ta a variety of
audiences without duplicating one's labor. Traditional scholarly editing pro
jects usually provide no snch access, choosing one approach or the other,
but making no attempt to provide both. For instance, Malone Society type
facsimile reprints provide the exact facsimile of the original characters and
do not provide expansions. In contrast many critical editions expand and
modernize everything. Using SGML to create an elcctronic edition gives one
the option to enlarge the number of audiences for one's texts. An electronic
edition has at Jeast the potential ta serve a wide variety of audiences from
the specialist in early modern printed books, to the linguist specializing
in the Renaissance, to the well-educated generalist, to the undergraduate
student, to the general public. (ln fact, the attempt to cater to as many
audiences as possible is another way, in addition to broad range in time and
chronology, that the WWP distinguishes itself from other humanities text
encoding projects. And again, this is both an asset and a liability.)

Using SGML also gives the reader a \Vay ta verify the accuracy of the
transcription. Having both the apparent error and the correction at hand
(for instance in an online version that incorporates both the reading and
diplomatic versions) lets the reader knmvs that the enor is inherent and
\Vas not introduced by the transcriber, especially since, in a textbase of this
size, there will inevitably be some errors introduced by the transcriber and
the reader would want ta distinguish between the two. This is of course
a problem for traditional scholarly work as well. For instance, a Malone
Society reprint presents the doubtful reading as is in the body of the text, and
in the front matter provides a table of the doubtful readings and the editor's
corrections together with a reference to the page on which the doublful
reading occurs. This is sa obvious a problem that it seems unnecessary
to mention it except that people often assume or expect otherwise in an
electronic environment. 3

Apart from the original uncxpanded forllls' intrinsic intercst for many
scholars, having both the abbreviated form as weil as the expanded fonn

3 Users eithcr assume the cynical view that computers arc nothing but problcms and wiII
assist one in introducing cven more errors than normal, or they ,viII take Ihe naive "computers
are magic" view and sOlllchow thcrcfore believe tbat there will be no errors. Although
undocumented and somewhat impressionistic, this is not a phenomenon ta be O\'erlooked.
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of a word allows the reader, as with apparent errors, the ability to verify
the transcription. One could perhaps dispense with transcribing the original
abbreviated form and simply encode only the expansion; e.g., simply type
"condition l' ratiler than:

<abbr expan=lI condition ll >c6diti6</abbr>

'TIlen one could provide (instead of textual markup) a scanned image of the
original page for comparison. However, should people doubt the accuracy
of our expansion of several "e'ls with brevigraphs as "em" rather than "en"
or vice versa l they nl.Îght want ta do a search for aIl abbreviated fonns
(&emacr;) in context, and make their own judgment. 'TIlis can easily be done
if bath versions are encoded in tandem; comparing each of our expansions
to a scanned image would be 'luite a laborious back-and-forth task. 4

Verification is not the only reason to provide both the abbreviated and
expanded fonus of a given word and both the corrccted and uncorrccted
forms of a given word. Powerful searching capabilities arc the most of!
heralded fcature of electronic documents and especially SGML-encoded
ones (which provide for sophisticated context-sensitive searching based on
the structural hierarchy of the document elements). Expansion provides
the full form of a word, which is what most people expect to encounter
when writing or using programs for useful sem'ching of a text or an entire
textbase. For example the Oxford English Dictionary is using the \VWP
textbase as a new corpus upon which they can cio searches for occurrences
of words that may supplant the current earliest attested usage of that ward.
lllis is a significant and powerful resource for them, since prior to the
existencc of such electronic textbases, they had to do their research by
hand. Similarly, correction of apparent errors provides meaningful data for
searching programs (e.g., a sem'ch across one or several textbases for the
word "pickle" would not turn up the occurrence misspelled "'lickle" unless
that word were tagged appropriately).

4 Another important point arises from the fact that most brevigraphs stand for di.fferent
letter combinations depending on context. If they did not, one could just transcribe alllcttcrs
with brevigraphs ovcr them without attendant murkup, leaving it ta an automatic processing
program ta add the markup. Howcver, it takes a human ta decide whether a given abbreviation
stands for one thing or another; for instance, as previously mentioned, an "e" with a brcvîgraph
over it could stand for "em" or "en".
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1.2. Simple Cases

189

For both corrections and expansions, then, the SGML approaeh is
clearly a more robust one than the traditional non-eleetronie (and many
non-SGML eleetronie approaehes), allowing one to provide a variety of
audiences with, in each case, two different readings of the same text. In
addition, however, in manl' texts there are large sets of non-overlapping
exmnples of bath corrections and expansions; in these cases, providing aIl
four possible permutations of the two is a simple matter in some. For
example, consider: exqectati6 where the "q" is a typesettcr's mistake.
1llere are four possible readings of this word:

exqectati6 (uncorrectcd, abbreviatcd)
exqectation (uncorrected, expanded)
expectati6 (correctcd, abbreviated)
expectation (corrected, cxpanded)

To encode this, one could do the following:

ex<sic corr=" pll>q</sic>ectati<abbr expan=lt on ll>6</abbr>

-a very straightforward application of the TEl tagset. From this single
source document one couId then derive ail four possible readings of every
sllch instance in the document using simple, unambigllous processing pro
grams to produce four full different text versions.

One cou Id in faet chose any number of sueh approaches depending on
one's analysis of the likely audiences, the sophistication of available soft
ware, and the relative amount of additionallahor involved in each approach.
In contrast, in most traditional publishing situations, no olle wOlild even
attempt to solve this problem in a way that wou Id facilitate providing four
separate full texts; rather, the inevitable result wouId involve beillg forced
to chose which bits of information to lose-whieh wouId be least useful to
a given (usually single) target audience. Therefore, in the traditional type
facsirnile situation the doubtful reading would be printed (perhaps with a
table of doubtful readings in the appendix), and the abbreviations would
remain lIuexpanded. this provides a basic diplOlnatic version. In faet this
same choice might be made by many a TEl-conformant projeet. 1lle point
is that SGML gives one the option not to have this be the Oll/Y ehoice, so
that if ehosen, it is not bl' default but by an analysis of labor, audience, and
software.
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1.3. Additiollallayers of cOll1)Jlexity: an in-de)Jth exal11)Jle

What does one do when the set of doubtful readings and the set of
abbreviations overlap? That is (for example) what, if the character or charac
ters involved in a doubtful reading are also characters that have brevigraphs?
Given the complexity of the textual issues, in bath the traditional and the
SGML publishing situation, same information will be lost no matter what
one does. The traditional solution would not differ in the case of such
overlap as compared to cases in which there is no overlap. However, the
variety of ways of nesting structural hierarchies using SGML means that
there are man)' ways of solving sneh problcms. lYlany of these solutions are
excellent and the chaice will depend on the intended audience(s). A few
of the potential solutions should be avoicled because the way in which they
Ilest clements introduces unnecessary difficulties and becausc they leave tao
much up ta the processor rather than making as much as possible c1ear in the
encoding. l1lCse are issues a traditional publisher has ueHher the privilege
nor the burden of facing.

A typical Women Writers Project example of such a complex situationS
is shawn helow, taken from Faxe's Actes and Monurnents (wllich contain a
version of Anne Askew's Examinations [Askew, 1563]):

tepeted

Fully expanded and corrected, this would be:

tempted

111C four major readings of this word are:

5 One could cncounter even more complex situations than the one described hcrc. Consider
agnin the case of the t)'pîcal critical edition. Not onl)' does snch a project often chose to expand
ail abbrcviations Cc.g., printing "the" instead of printing a "y" with a brcvigraph ovcr it), it ma)'
also ehoosc to normalize ail arehaic spellings (c.g., printing "Jesus" instcad of "Iesus", "private"
instead of "priuate", "always" instead of "alwaies", etc.). Should one wish to normalize in
addition ta expanding and correcting, one wouId use <orig> and its reg attribute:

<orig reg"'''J''>I</orig>esus

ft is c1car that a combination of ail tbree tags «abbr>, <sic>, and <orig» could be c"cn
more ehallcnging. However, a full explication of snell a triple-laycred exmnple would be quite
complex and lengthy, and a double-Iaycrcd one, involving onl)' <sic> and <abbr>, serves just as
weil to illustratc the challenges in doing this sort of cneoding. The remainder of tbis discussion
foeuscs on sncb an cxamplc.
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tepeted (uncorrccted, abbreviatcd)
ternpemted (uncorrected, cxpanded)
tepted (corrected, abbreviated)
ternpted (corrccted, expandcd)

If the intended audience made it necessary ta provide only one or two
readings, it would of course be a trivial matter ta encode this word with a
simple encoding6 such as eithcr

t<abbr expan=ltemll>ë</abbr>p<abbr expan=lI em ll>e</abbr>ted

or
<abbr expan= lI tempemted ll >tepeted</abbr>

in arder ta get either of the following two readings
tepeted (uncorrcctcd, abbrcviated)
ternpernted (uncorrcctcd, cxpandcd)

Ta get the first one (no expansion) the processor would simply ignore the
attribute values on <abbr> whereas ta get the second one the processor
would heed il. Similarly, the simple encodings

tep<sic corr="ll>e</sic>ted

or
<sic corr=lltepted ll >tepeted</sic>

would yield either of the following two readings:
tepted (correcled, abbrevialed)
ternpted (corrected, expanded)

by taking or not taking the value of the corr attribute on the <sic> element.

A more complex possible encoding is (let us cali il Example 5):

t<abbr expan=f1 emll>e</abbr>p<sic corr=llll> :?<

<abbr expan=ll em ll>e</abbr></sic>ted

One couId produce the following readings from this encoding:
tepeted (uncorrected, abbreviated)

(using contcnt of <sic>; contcnt of <abbr>)
ternpemted

tepted

tempted

(uncorrcctcd, cxpandcd)
[using content of <sic>; aftribute of <abbr>l

(corrccted, abbreviated)
lusing aHribute of <sic>; content of <abbr>I

(colTecled, expanded)
(using aHribntc of <sic>; aftributc of <abbr>)

6 Wllich encoding one chooses in this case nwkes Iittle difference.
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Row do these readings derive from the encoding? Two assumptions
are at work here; the first is one made by the progrmmner; the second is an
unavoidable resnlt of the nature of an SGML-encoded document's billary
tree structure. First, assume that each reading is produced by treating ail
instances of a giving element in the same way. 111at is, if the decision is made
to take the attribute value on an element and therefore ignore its content,
then ail instances of the element are so treated by the programmer (this is a
natural and easy assumption to llnplelnent since it l'equiTes no special actions
on the part of the programmer). Second, assume that when tags nest, the
outer tag (or "parent" element) takes precedence over the inner (or "child"
element). Thus, in the second nesting, no matter what we had as the content
of the second <abbr> would be ignored in favor of the value of the expan
attribute on it:

t<abbr expan=" em ll>e</abbr>p }<

<abbr expan=lI emll>NONSENSE</abbr>ted

'lllis would also produce:

tempemted (corrected, expanded) {using aUribulc of <sic>; attribute of <abbr>J

Following this SaIne logic,

t<abbr expan=lI em ">e</abbr>p :?<

<abbr expan="NONSENSE Il ><sic corr=llll>ë</sic></abbr>ted

wouId pruduce:

ternpNDNSENSEted (correclcd, cxpanded)
[using atfrilmtc of <sic>; aUribute of <abbr>J

deceptively similar-looking encoding (let us cali itNow sludy another,
Example 6):

t<abbr expan=ll emtl>ë</abbr>p :?<

<abbr expan=lI emll><sic corr=lIl1>ë</sic></abbr>ted

l1lC only difference betwecn tlùs encoding and the previous one (i.e., Ex
ample 5) is that the nesting of the second <abbr> and the <sic> is reversed.
One ll1ight think this would make no difference. Rowever, observe that this
encoding produces the following readings:
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tepeted

tempemted

tepted

tempemted

(uncorrected, abbreviatcd)
[using contcnt of <sic>; content of <abbr>}

(uncorrecled, cxpanded)
[using contcnt of <sic>; attribufc of <abbr>}

(corrected, abbreviated)
[using nttribllte of <sic>; contcnt of <abbr>J

(correcled, cxpandcd)
[using aHriblltc of <sic>; aHribute of <abbr>}

Closely examining the last of these reveals that:

tempted (corrected, expanded)

canllot be prodllced from this encoding, whereas it can be from the opposite
nesting. As explained above, this is becallse the parent element takes
precedence over the child. Now it shollid be clear that the only way ta
get "tempted" from this encoding is by not making the first assumption
described above that ail instances of a giveu elemeut should be treated
ideutically. Rather, the programmer would have ta specify that the second
<abbr> shollid be treated differently thau the fifSt:

tempted (corrected, expanded)
[using atfribufc of <sic>; aftribufc of first <abbr>, content of second <abbr>}

Here, in the first instance of <abbr>, the attribute value is taken, whereas in
the secoud instauce the content of the <abbr> elemeut is taken.

The TEI·eonfonnaut textbase projeet might very weil tllrn ta the lise
of feature structures at this point (diseussiug this option is outside the
scope of this article7 - for WWP purposes the added functionality feature
structures wouId provide do uot seem ta olltweigh the complexities they
would introducc); howcvcr, that choice aside. these examples exhibit several
inlportaut poiuts about eucodiug early printed books. One is the utter
necessity, when choosing which encoding scheme ta inlplement, that the
choice be welI·documeuted aud cousisteutly implemented. Implementing
several of the possible choices in a single document woulel be unwise in the
extreme. Il is also clear that it is important ta chose a scheme which depends
as little as possible on how the programmer treats the encoded document
in using it ta produce various versions of the text and depends as nUlCh
as possible ou the clarity aud simplieity of the information provided by the
markup. TIlat is, markup situations which might force oue ta treat different
instauces of au elemeut in differeut ways should be avoided at all costs.

7 For the authoritati"c discussion, sec chaptcr 16 in Spcrbcrg-McQueen and Burnard, 1994.
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Finally, in coming ta a decision about which encoding scheme best achieves
the goals of multiple versions of a text from a single source document, the
facilitation of sem'ching, and the case of verification of transcription, it is
important ta consider which produceable versions are the most desirahle ta
Iikely audiences.

l1lC CUITent preferred solution at the WWP takes ail of these points
into consideration. ln particular, we have coneluded that the "temempted"
reading is less desirable among our poteutial audiences than the other three
readings, since it is Iikely that any reader who would want abbreviations
expanded would also like the errors ta be correeted. Further, we wanted ta
avoid the potential confusion of the sort of nesting explored in the above
examples. 'Illerefore, we settled on the following:

<abbr expan=lltemptedll>tep<sic corr=II11>e</sic>ted</abbr>

This would make the following thIee readings possible:
tëpëted (uncorrected, abbrcviatcd)
tëpted (corrected, abbrcviated)
tempted (correctcd, expanded)

Wilh this encoding, uo special treatment of difIerenl instances of an
clement is necessary to praduce the desired results. Fiually and perhaps mosl
significantly (bath from the point of view of readers who might want ta look
al the raw SGML and of stndent transcribers learning how to encode), this
solution is mueh less long-winded and mueh easier to understand lhau the
alles above.

Il is importanl to re-emphasize thal lhe prablem of concurrent provi
sion of correction aud expansiou is an intellectual and scholarly challenge
that exists independently of SGML's existence, Usiug SGML merely makes
il possible (in the simple, non-overlappillg case) ta address the question
rather than to avoid it, duek it, or be forced to ignore il for obvious want of
a solution. ln the more complex case SGML can intraduce some diffieulties
but only becanse it also intraduces the opportunity to provide multiple
versions of a text fram a single transeription-something that would not
otherwise be possible. ln the section that follows, wc will examine a case
where it seems ta be the nature of SGML itself that creates the encoding
challenge.
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2. Transcription Challenges arising from the Use of SGML:
The Pl'oblem of Multiple Hierarchies

2.1. Groulldwol'k aud Assumptiolls

TIle central, enabling assumption underlying the design of SGML as
a system for text encoding is tbat ail texts consist of ordered hierarchies,
whcrein ail clements are fully nested within other clements, with no overlap.
This assumption is built into SGML at the most basic Icvel, and it makes pos
sible the unique functionality of SGML: the ability to specify and regulate a
dOCUtllCllt'S structure, and then use that structure for complex activities snch
as searching, processing, document comparison, and the like. At the same
time, il has been apparent at Ieast since SGML began to be used to transcribe
existing documents that a given text can -and frcquently does-contain mul
tiple hierarchies whose elements overlap one anothcr, an obvious case being
physical structures like pages and textual structures like paragraphs, whieh
are structured independcntly of one another and frequently overlap. Such
situations may derive from the very nature of the traditional printed book
(as in the case just given), where a physical object with a certain architecture
con tains an abstract structure of an entirely different sort: a sequence of
words wllich make up a text. In addition, though, such overlap may occU!·
within the text itself, between such different structures as the grammatical
syntax of the text and its poetic fonn. Although the textual structure of a
document has an obvious usefulness for research and navigation, the phys
ical structure is also of immense importance, particularIy for researchers who
study the relationship between the text and its physical embodiment. S

ln a traditional printed book, these different structures are unobtrus
ively aCC0Il1111odated, in a manner which has arisen over the long history of
book production. However, the activily of text encoding, by making explicit
the relationship which governs a set of individual details, crcates linkages
which-within the SGML paradigm of nested hierarchy-get in each other's
way. As Renear and otllers have argued,9 these different structures derive
from methoclological perspective rather than from genre, a point which has

x See for instance rvlcKenzie, 1981. Notc that wc are not talking here primarily of work
on the appearance of the page, for which a facsimile image wonId be indispensable; we are
thinkillg more of rescarch which would examine thc structural relatiollship betwecn the text
and its embodiment. and would rely on the encoding to make that relationship tractable ta
formai study.

9 Renear, !",lylonas, and Durand, forthcomillg.
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several consequences. First, it guarantees that overlapping structures will
be evident in any docll1nent which is encoded to acconm10date more than
one methodology. And second, in order 10 assign precedence among the
structures~to decide which anes to encode straightforwardly and wllich
to encode using an alternate system-the textbase designer musl decide
which methodologies best represenl the intended function of lhe textbase.
An electronic text projeci which was content to limit itself to encoding a
single hierarchl' would be able to provide only the most restricled version of
the texl. For a project like the WWP, which is engaged in transcribing rare
books for a scholarly as weIl as a more general audience, multiple hierarchies
rcsull unavoidabll' from the textual and phl'sical features of the document
reqllired by this audience. 'Il1is is not aU, howevcr; as Rcnear et al. point out,
some methodological perspectives lhemselves require attention to multiple
hierarchies, sa that even limiting one's encoding to a single approach cannat
always avoid engaging \Vith problems of overlap.

2.2. Practical Allill'Oaches

l11C difficulties of accommodating mulIiplc hierarchics have been ap
parent since the initial discussions of encoding guidelines for humanitics
texts which prececled the advent of the Texl Encoding Initiative, and the
articles which followed these discussionslO ln large part, these discussions
have treated the problem as a practical one, and Cl Humber of solutions have
proposecl. 111e 'l'El Guidelines summarize the basic opIions:
- concurrent markup, in which each hierarchy is encoded as a scparale

structure; Il

empty elements, in which an element is used to mark a point in the text;

fragmentation, in which elements are broken iuto smaller sections wllich
do not overlap.

Of these, concurrenl markup best preserves the aclual structuring of the
source, but unfortunatell' il is not accoll1ll1odatecl bl' existing SGML paI·sers.
Each of the olher two has its limitations, but lends itself to a particular subsel
of the encoding problems which the WWP most frequently encounters.

ln See, for illsttlnCe, Btlrntlrd, 19R8.

11 TIus is codificd in SGfI·..IL in the COfJCUR feature; sec Goldfarb, 1990, p. 177.
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Using cmpty clements-clements which do not enclose any content,
but simply mark a poiut in the text-avoids overlapping clements by not
marking tbe element itself. There are two ways of using empty clements
for this purpose. The tirst is as a "milestone", which marks the boundary
between two regions of text. lllC use of such a boundary marker relies on the
assumption that the elements it defines abnt directly, without any interstitial
material; where one element ends, the next one begins. 1l1is makes l11ilestone
elements ideal for encoding structures like pages or typographical lincs:
since eaeh set of milestones defines a system of abjects whicb follow one
another without interruption, which never nest inside one another, and
which together encompass the entire text (sa that there is, for instance,
nothing which is not on a page), the lack of explicitly enclosed elements
docs not create significant processing problems. Anotber way of using empty
elements is as substitutes for begin-tags and end-tags; in eft'ect, one empty
eleillent is defined as a "start" element, and its complementary element
serves as a "close" element. T'ogether, they enclose a textual feature just
as ordillary tags do, but since they have no formaI relationship ta one
another as far as an SGwIL parser is concerned, the area they mark can
be enclosed within other elements without the risk of overlap. 'Il1is latter
variation lends itself ta encoding things like quotations or otber marked
regions of text which span some other textual feature such as a paragraph
or column. ln this case, bowever, as the l'El Guidelines point out, the laek
of a formai relationship between the enclosing elements can create some
difficulties: extreme care must he taken ta ensure that every start elenlcnt is
matcbed by a corresponding close element, and that they are explicitly and
accurately linked together using attribute values. Otherwisc there is no way
for tbe processing software ta know which pairs of clements eonstitute the
boundaries for a given textual feature, as in the following example:

<highlightOpen>This text is highlighted in both red
and <highlightOpen>green ink,
but it might be unclear whether the second color is between
the two inner elements<highlightClose> or between
the second and fourth.<highlightClose>

In arder to make this approach work, we need ta use attribute values
to specify the relationship between tbe pairs of tags (a relationship whieh,
in ordinary SGML, would be explicit by virtue of one being a start-tag and
the other an end-tag). In the following example, attributes link the first
<highlightOpen> element with the second <highlightClose> element,
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making it clear that the first color extends to the end of the selection, with
the second lying only bctwccn the two llliddie elements:

<highlightOpen ID=H01>This text is highlighted in bath red
and <highlightOpen ID=HD2>green ink,
but it might be unclear whether the second coloT is between
the two inner elements<highlightClose corresp=HD2> or between
the second and fourth.<highlightClose corresp=Hü1>

Il should be noted, though, that since an SGML parscr will nccd to
look at the attribute values in arder to accurately reconstruct this passage,
this approach is somewhat inconvenient.

The \VWP uses lllilcstone clements in the 'l'al' just describcd to encode
features specifically pertaining to the physical structure of the source docu
ment. These include prilllarily pages and typographicallincs, about both of
which it ean safely be assumed that when one line or page has ended, another
one will begin iml11ediately. Thus using a simple boundary marker for thesc
features does not create any active difficultics. Using a boundary marker as
a universal solution ta the problem of overlapping elements, however, is Ull

desirable. ln some cases, both overlapping elements mal' be of a type which
is inconvenient to encode using an empty boundary element. For instance,
both quotations and paragraphs occur freqnently enongh and arc of enongh
structural importance that they require tagging as normal elements; ta tag
them \Vith empty elements throughout a text woulcl generate unnecessary
and awkward complexity.

For snch a case, the sccond remaining approach snggested by TEl
fragillentation and joining-is more useful. This approach cloes not use
cmpty elements, but insteacl divides one of the textual features into smaller
segments which nest within the elements of the other textual feature, thus
avoicling the overlap. For instance,

<sentence><quote ID=Q1 next=Q2>This
quotation,</quote> she said, <quote ID=Q2 prev=Q1>is
interrupted; it has been divided into two sections and linked
using attributes</quote>; this fact gave her great
satisfaction. </sentence>

The separate sub-eleillents are linked by using attribute values to
idcntify thcm as part of the same featnre. 1l1is approach retains the ability
ta validate the document, since textual [eatures are still being recorcled as
elements, albeit snlaller ones; what is rcally sacrificed is the easy identifica
tion of the entire feature as a single thing. This information is retained in the
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attribute values, but may be more difficult for processing software to access
and handle.

The WWP nses this fragmentation approach for a variety of purposes
where empty boundary clements are inadequate: for instance, to encode in
terrupted quotations, or quotatiolls which span several verse lines. However,
there are some cases where neither of the approaches just described olfers
a tndy satisfying solution. One particularly knotty problem arises for us in
the case of seriaI publications which contam installments of dilferentliterary
"works" spread out over a period of a few years. One such publication, The
Cleaner by Judith Sargent Murray, comprises 100 sections-issues of Mur
ray's COIUllll1 in the rvrassachusetts Magazine, together with other writings
of hers-bound and published together in tluee volumes. The sections in
the collection include installments of varions seriaI works: a play, a novel, a
sequence of essays on a particular tapic. llle works themselves are clearly
of interest in their entirety; the user of the textbase needs ta be able ta
reconstruct each one fro111 its parts. At the same time, rvrurray's sequencing
of the sections-the juxtapositions of dilferent genres and topic-is also
of interest and it may be crucial to researchers to he able to treat each
volume or each section as a separate and integral object of study. 111ese are
considerations from the llser's viewpoint; from the encoder's position there
are further complexities. Each literary work within the collection is divided
both into seriai parts and into the divisions appropriate to its genre: aets and
scenes, chapters, and the like. In many cases these divisions correspond to
the boundaries of the issues, but in some cases (for instance, the novel The
Slor)' of l1!/argarella) the chapters may not even be in consecutive issues. In
other seriai works, \vhere one wishes to encode the entire periodical, the
task of arriving at sensible divisions of this text may be even more dillkult.
If one attclllpts to encode each scene of a play, for instance, as a division,
then how is one to treat the intervening material (essays, editorials, poetry,
etc.)? Even if each of these intervenillg items is also encoded as a textual
division. the larger problem of how ta identify the parts which belong ta the
higher-level division (the acl) remains.

lllis is a problem which cannat be solved satisfaetorily by using either
empty boundary elements or linked segments. There are multiple overlap
ping hierarchies-the various structures of the separate '\vorks" as well
as that of the physical document-and al the very leasl ail of the former
have an equal claim to the researcher's attention, heuce requiring effective
trealment as elements. The WWP encodes this text using boundary elements
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for the physical structure, and linked segments for the various parts of the
literary works, with attributes identifying the parts and allowing them ta be
reconstructed. 'Ille <join> element provided by TEl enables the encoder
to explicitly link ail the parts of a partieular textual structure, ma king it
possible for processing software to tl'eat them as a group. 111is solution
does at least provide the nccessary functionality. Hs practical drawbacks arc
that from the encoding standpoint it is difficult ta get right, and from the
processing standpoint it requires more complicated treatment ta reconstrucl
the structure of the texl. TIlis solution also leaves us with a document that
has little internaI structure at ail; few of its important constitutive parts arc
accessible RS integral units without active reconstruction, and none retains
the inlportant hierarchical ordering which is the rcal advantage of using
SGML in the first place. At the practicallevcl, we can work around these
deficiencies, but the solution is ineleganl. Without the implementation of
the concurrent hierarchies feature of SGML, this problem remains mostly
unsolved.

2,3. FUl'ther Issues

Multiple, overlapping hierarchies are everywherc, and a pro.iect at
tempting to encode for a wide-ranging audience will be espccially likely to
encounter them as a transcription issue. In its CONCUR feature, SGi'vIL
itself offers a way of handling them, but in the absence of suitable software
concurrent structures remain impractical to implement. Thus in practice one
structure will always be privileged as the governing architecture of the doc
muent, while the other structures are marked in less explicitly hierarchical
ways. Given the proper processing ta reconstruct these latter features, from
the user's point of view it may make Iittle or no difference which structure
is choscn as primary; the data can be delivcred regardless of these more
abstract considerations. 'nle chaice, then, should also address the more intan
gible question of how the encoding of the data should express the intellectual
conmlitments of the encoding project, or the methodological or explanatory
salience of a given structure. One must also arrive at a way of encoding the
deprivileged hierarchy sa as ta retain as much as possible of its integrity.
For the \V\VP, the structures which most frequentl)' overlap are those of the
ph)'sical book and the linguistic text, and we tend ta priviIege the latter. TIlis
is parti)' because of the research and usage needs of the preponderance of
our audience. It is also partl)' because our ability ta describe other physical
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features of the text (ornamentation, typography, etc.) in detail is limited
by our resources; knowing that research on these features will neeel ta rely
on a facsimile or the actual book in any case, we can foeus our attention
on the features that we can encode efficiently and effectiveIy. However, we
feel the importance of the physical book as the material medium through
wWeh the text cireulated in its culture, and thus to the extent that we can, we
preserve the physical structures of the book -signatures, pages, line breaks,
catchwords, many details of page layout-as iIltegrally as possible, using the
melhods described above.

Conclusion

In both of the cases discussed above, it is c1ear that the principles
of SGML are intimately bound up with the WWP's conccptualization and
solution of various transcription problems. TItis is to say that SGML and
the TE!'s implementation of it, quite apart from being either a help or
a hindrance in solvÎng a particular transcription issue, are of great use in
thinking intelligently about il. Il may sometimes seem that the parlicular
formulations enforced by these systems create unnecessary complexity;
however, in almost ail cases this complexity is aiready latent in the dOcul1lCnt
or the activity of transcription. \Vhat appear to be simple, naturai systems
(like pages with text on them) reveal thei)' complexity when we a!lempt
to map out their real structures in an explicit way; we see them as simple
only becausc they are written deeply into our cultural systems. As a way
of bringing sncll systems to the level of awareness, SGML is invaluable; we
only neecl to remain aware of the structures it in turn creatcs before they too
become naturaIized and invisible.
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