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Looking back at a year of 
German-English MT with Logos 

Klaus E. Tschira 

SAP GmbH, Walldorf, Federal Republic of Germany 

The usefulness of a machine translation system can only be 
evaluated in the light of the particular features of the texts 
and the translation environment. After a discussion of these 
factors, the effectiveness of human translation (HT) is 
compared with that of machine translation (MT) using the 
Logos system. For the particular environment and quality 
requirements of this first German Logos customer, HT is still 
more effective than MT with high-quality post-editing. 
Samples are given in an Appendix. 

INTRODUCING SAP 

SAP GmbH is a software company with its head office in 
Walldorf, Federal Republic of Germany. During its first 
twelve years of existence, SAP has specialised in the 
development, marketing, installation and maintenance of 
comprehensive and integrated software systems covering 
fields such as 

- financial accounting 
- assets accounting 
- cost accounting 
- purchasing 
- stock management and store location management 
- invoice checking 
- production planning and control 
- order processing and distribution 
- personnel management. 

The   above   applications   are   available   in   various   versions   for 
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leading mainframe computers and several database/data 
communication systems. There are some 450 installations of 
SAP systems, most of them in German-speaking countries. 
The main reason why there are only a few in other countries 
is the fact that the system documentation used to be avail- 
able only in German. In 1982, SAP decided to prepare for 
expansion into non-German-speaking markets by having the 
documentation translated into English. 

THE TEXT MATERIAL 

Type, structure, lifetime of texts 

The texts to be translated make up several thousand pages 
of documentation. There are some rather technical texts 
such as data descriptions, programming handbooks and 
installation manuals, while others are purely application- 
oriented (e.g. functional descriptions); the largest and most 
difficult part of the documentation, however, deals with the 
representation of data structures and functions to be found 
in the application areas, mentioned above, within the soft- 
ware system. These user's guides and organisation manuals 
are inevitably written in a mixture of application terminology 
and data processing terminology. The texts themselves are 
usually highly structured with multiple levels of indentation, 
and embedded tables and graphic representations. 

The manuals are being continuously revised and 
amended to match the expanding scope of functions and to 
reflect the enhancements of the software systems; event- 
ually, after some years, a particular manual may be com- 
pletely rewritten. 

Problems of terminology and style 

With texts on topics from the field of engineering and the 
natural sciences, we usually find a large number of strictly 
defined terms; in most cases, these terms are strictly 
applied to concepts which have been agreed upon inter- 
nationally. This is also true for data processing terms, but 
problems begin when one talks about embedding the appli- 
cation systems into different data processing environments 
(i.e. operating system, data or database management system, 
and data communication system). Here we find diverging 
and at the same time overlapping sub-terminologies, 
sometimes due to different concepts, but perhaps also 
cherished for competitive reasons. 
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Terminology issues become complicated in business- 
oriented texts, for a number of reasons: 

- business terminology lacks,  at least partly,   strictness 
of  definition   and   usage;   many   companies   have   their 
own house terminology, even for common concepts. 

- there    are    some    common    concepts    that    should    be 
translated     differently     for     English     and     American 
readers. 

- there are some national concepts which are not known 
in   countries   of   the   target   language;   they   deserve 
special treatment. 

Our documentation is usually written by authors who are 
expert systems analysts and/or programmers, but not usually 
expert writers. Hence, many texts leave something to be 
desired as far as style and accuracy of expression is 
concerned ('Well, everyone knows what I mean by that'). 
As most of the proofreading was originally done by the 
authors themselves, the shortcomings came to light, for the 
most part, only when we were faced with the task of 
translation. 

Quality requirements 

SAP does not intend to become known as 'that software 
house with the "Germish" documentation'. Our manuals are 
read thoroughly once, for the purpose of becoming familiar 
with the software systems, but are afterwards used 
repeatedly for reference. While this type of usage is 
primarily for information purposes only, we feel that style is 
nonetheless an important factor in 'getting the message' to 
the reader. Failure to achieve rapport immediately leads to 
a decrease in acceptance, as well as an increase in costs for 
trouble-shooting and maintenance. 

Hence high-quality translation is required for 90 per 
cent of the texts. In fact, some texts have been rated 
higher in the English translation than their German original. 

TRANSLATION 
Environment 

Because of the increasing volume of texts, the permanent 
process of revision and amendment, and the possibility for 
co-ordinated feedback between authors and translators, our 
first decision was in favour of in-house translation. At the 
same time, we installed a Wang OIS word processing system 
to replace our previous, out-of-date text processing system. 
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Wang introduced us to Logos, and we quickly decided to 
give it a try, becoming the first Logos customer in Germany; 
we installed the Wang and Logos systems in December 1982. 

All texts to be translated are already available as text 
documents on the WP system. 

Human translation (HT) 

SAP's translation staff comprises three professional 
translators (one of whom is a native speaker of English). 
They were carefully inducted in October 1982. 

As outlined above, terminology is difficult to research, 
but the number of terms used is not too large and is easy to 
remember. Proper transfers are established by teamwork - 
in order to find the terms least ambiguous and most 
acceptable to the international readership - by using several 
bilingual and monolingual dictionaries and also by reading 
English and American textbooks on the topics concerned. 
Practically no time is spent during actual translation on 
looking up pre-established terms. The most efficient way 
for HT is to translate directly into the word processing 
system, typing over the German original text with the 
English translation. In this way, no additional effort for 
text formatting is required since all indents, tabs, blank 
lines and page-breaks are directly taken over into the target 
text. 

The speed of human translation, excluding terminology 
research and questioning of authors, etc., but including 
proofreading by the translator and text formatting in 
fit-to-print quality, is roughly two pages per hour. 

Machine translation (MT) and post-editing (PE) 

Being the first German Logos user, we were quite prepared 
to encounter some initial difficulties, and indeed there were 
some. We are glad to state that all of them were analysed 
immediately, and most of them were also removed within a 
reasonable time. 

During early 1983 attention was focussed on operational 
stability of the system and on building up the dictionary. 
Later attention shifted to improvement in the quality of the 
generated language and the preservation of any text 
formats. 

The quality of the MT system must be assessed in the 
light of the following six aspects: 

(i) Dictionary maintenance. The time required per entry is 
usually under one minute and hence negligible as compared 
with the time used for terminology research. ALEX, the 
'Automatic   LEXicographer'    provides    excellent    user     guidance 
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by giving samples and explanations for all syntactic and 
semantic specifications necessary. Hence no special 
linguistic experience is required for dictionary maintenance; 
ALEX can be handled well by 'interested and willing laymen'. 

(ii) Pre-editing. In the early versions, a little pre-editing 
of format was required. Headings - embedded in the text or 
grouped in a table of contents - were to end with a full stop 
and the total input text was to end with a page-break. 
These tasks are ridiculously simple, but require scanning 
through the source text one extra time, provided the 
punctuation can be assumed to be correct. Fortunately, this 
requirement was removed completely. End-of-line, colon and 
semicolon are now functionally equivalent to the full stop. 

Another type of pre-editing is still required: source 
texts must be de-hyphenated. This is closely related to the 
fact that, on the Wang OIS system, the normal hyphen, the 
dash and the syllabification hyphen are represented by the 
same character; by the way, this is also the reason for 
inadequate handling of the syllabification hyphens on the 
Wang WPs. 

(iii) Recognition of source-text constructs. In April 1983 I 
performed some systematic tests on recognition of various 
forms of verbal phrases (with or without, or with optional, 
single/double objects). Most of the sentence patterns from 
Wahrig's dtv-Wörterbuch der deutschen Sprache (dtv 
Dictionary of the German Language) were interpreted 
satisfactorily. Exceptions were often found to be rather 
old-fashioned or poetic constructs. Phrases embedded in a 
normal sentence using parentheses or hyphens (such as this 
phrase) are not always recognised correctly and sometimes 
result in distorted output text or text with little meaning. 

(iv) Quality of generated language. This, of course, is the 
most interesting and most important aspect. First tests with 
a small volume of general text showed surprisingly good 
results. Also, during the initial training of our translators, 
some thirty pages of a more general text were processed; a 
few of them are said to have been so good that little or no 
post-editing was required because of the text quality. But 
generally speaking, quality was strongly dependent on the 
style of the source-text authors. Most of these difficulties 
stemmed from different habits of using source-text 
constructs that were not correctly interpreted in the early 
versions (see above). 

Another source of difficulty lies in missing dictionary 
entries. Here I do not mean words that are not in the 
dictionary at all. Of course one cannot expect sentences to 
be    translated    correctly    when   words   in   essential   phrases   are 



220             Tools for the Trade 

missing, and semantic analysis is thus seriously impaired; 
not only are the missing words then left untranslated, but 
also the transfer of phrases with known words is of poorer 
quality. This situation can be bypassed by running the 
'New Word Search' and adding any missing words to the 
dictionary before attempting MT. But the same symptoms 
(nonsense or, better, 'low-sense' output text) may also arise 
with words which are in the dictionary, but which have 
completely different meaning and semantic implications. Such 
words obviously cannot be brought to light by 'New Word 
Search'. The resulting low-sense output requires careful 
inspection to detect the reasons for the poor quality, which 
might alternatively result from an inability to analyse the 
syntactic structure of the source text. Since a translator's 
first objective is to produce translations, and not to improve 
a tool, we passed many samples of low-sense output onto the 
Logos support staff. It was remarkable to see the quality 
improvements brought about by subsequent new releases and 
considerable dictionary amendments. Now (at the end of 
1983) we observe an output quality which we estimate to be 
good enough for preliminary information purposes, without 
post-editing, for about sixty to eighty per cent of the text 
(see the raw translation in the Appendix; major nonsense is 
produced only where the full stop in the abbreviation 'sog.' 
of 'sogenannt' (= 'so-called') is wrongly interpreted as 
marking the end of a sentence). 

Unfortunately, the reader is very easily misled by this 
apparent good quality and underestimates the post-editing 
time still required to produce high-quality text from the MT 
output (see below). Major improvements in the area of 
proper positioning of words have been announced and we are 
eagerly looking forward to them. We expect additional 
benefits from the possibility of entering multi-word phrases 
into the dictionary, which is also announced for late 
1983/early 1984. 

(v) Preservation of text formats. This issue is of little 
interest to the linguist, but is extremely important to the 
translator as it eventually accounts for a considerable, and 
especially frustrating, part of the post-editing time. 
Consider Table 1, which shows some progress with respect 
to text formatting. 

Texts, such as this one, which contain embedded tables with 
text arranged in columns cannot be translated effectively 
since the columnar structure cannot be formally represented 
on a Wang OIS. Tables may be excluded from translation by 
using '+-' at the beginning and end of the text concerned 
('translation on' and 'translation off'). The text between the 
two '+-' indicators is transported, unchanged, from the 
source    language    input    to   the   target   language   output.     It   is 
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early Logos later Logos 
releases (1983) releases (1983) 

end-of-sentence full stop only end-of-line, full 
indication stop, colon, 

semicolon 

option of leaving                 not provided                       use '+-' to 
parts of text indicate start and 
untranslated end of text not to 

be translated 

multiple levels                     completely                         preserved in 
of tabs and                          ignored                              summer release but 
indents containing errors 

again in autumn 
release 

multi-sentence                    separated into                     preserved 
paragraphs                          multiple 

paragraphs 
containing one 
single sentence 

Table 1.   Progress of text formatting with Logos 

most easily translated manually by typing over the correctly 
formatted source text. 

(vi) Post-editing. Let us assume that the present 
difficulties with multiple tabs and indents will be overcome as 
they were before. Then post-editing is required only to 
improve the language quality and to correct any ambiguities 
either already contained in the source text or arising in the 
target text. If translations are made for internal use and 
for information purposes only, post-editing might be omitted 
or reduced to a low minimum in the near future. In order 
to produce high-quality translations of texts dealing with 
complex subject-matter, however, extensive post-editing is 
required. On the first reading of the MT text, one is often 
misled into underestimating the time required for 
post-editing, because one tends to neglect the number of 
trivial juxtapositions of words or phrases. Another limiting 
factor is - for complex texts - the double task of 
understanding       both       source       and       target      texts      during 
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post-editing before actually matching their meanings 
mentally. For HT, there is only the act of understanding 
the source text. In tests we have carried out, the times 
taken to post-edit MT texts and not-quite-perfect HT texts 
to a high quality have been equal. 

Throughput 

In a small translation department with a heavy workload, one 
cannot have benchmarks too often and one cannot repeat 
them regularly with the next release of the MT system. So 
maybe our experience is not statistically relevant. 
Moreover, one should keep in mind the nature of texts and 
the high-quality requirements outlined above. For one type 
of text (data description manuals), we observed an increase 
in throughput of 30 per cent: 

human translation: post-editing = 10:7 

Texts of this type typically contain many phrases used 
repeatedly throughout the text and have comparatively low 
complexity. For more complex and formatted texts like that 
in the Appendix, the times required for HT and for the 
post-editing of MT texts by translators are close to equal; 
PE is slightly faster if performed by the author of the 
source text, provided he/she has enough language 
competence (authors refer less often to the source text). 
Unfortunately, it cannot be predetermined quickly and easily 
whether a given text is more favourable for MT and PE or 
for HT. HT times, however, can be estimated more 
accurately, so that when under pressure our translators 
prefer HT. 

HOPES AND PLANS FOR THE FUTURE 
Enhancements to be expected 

Every effort should be made to improve the quality of the 
target-language texts generated. This is a task for the 
Logos team, as far as proper arrangement of words, etc. is 
concerned. It is also a task for the Logos user, as far as 
source-text ambiguities are concerned, if production of 
source text can be controlled. Formats should be preserved 
exactly. Tools for faster rearrangement of words or phrases 
should be provided (Ian M. Pigott has told me that the 
European Commission in Luxembourg has some ingenious 
glossary functions). Improvement of hyphenation (see 
above) in Wang WPs could eliminate the need for pre-editing 
(de-hyphenation). 
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Style of source text 

It is highly advantageous to control the style of source 
texts, if possible. This does not at all postulate an 
oversimplified or artificial style. The same stylistic sins 
slow down both HT and MT/PE. Moreover, I have a strong 
feeling that the same sins also reduce the comprehensibility 
of texts for the ultimate reader. There are some ambiguities 
which typically occur in the German language, e.g. some 
adverbial phrases may refer to the verb or to its object, 
giving two possible interpretations which often have very 
different meanings. Being familiar with the subject-matter, 
the author, the reader, and possibly the human translator 
choose the right meaning unconsciously, but Logos (or any 
other MT system) and the uninformed reader presumably do 
not. Hence, by focussing on problems of translation, and 
especially on MT, I feel that I have gained a better feeling 
for clarity of style. A style guide should be designed, 
possibly in the form of a programmed instruction manual. 
Such a manual could be used to motivate and train original 
writers to write texts in a more understandable fashion and, 
at the same, write them in such a way that they are less 
ambiguous to natural and artificial intelligence. 

Rearrangement of work flow 

With an increasing quality of MT output, the limiting factors 
for HT as well as for PE speed will increasingly be: 

- the style of the source text; 
- the   time   required   for   the   human   translator   or   the 

post-editor to understand the source text. 

Considering the special conditions at SAP (outlined above), 
we have decided to 

- have the translators participate in some of the training 
given to new systems analysts and programmers; 

- integrate     the     translators     into     the     process     of 
formulation of the original text or at least the process 
of revision. 

Thus, the job description of a translator will be enlarged 
and enriched to cover comprehensibility of documentation in 
both the source and the target languages. 

Terminology research and dictionary maintenance would 
remain the translator's responsibility. With the use of an 
improved MT system, translators would normally post-edit MT 
output. In times of extraordinary peak loads or bottlenecks 
due   to    illness    or    vacancies    for    translators,    PE    -   but  not 
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HT - could also be performed economically by some authors 
with sufficient language competence. 

CONCLUSIONS 

For texts up to an intermediate level of complexity, for texts 
with a large, but strictly applied, volume of terminology, 
and for medium quality requirements, post-editing of Logos 
MT output may be faster than HT. For information 
purposes, very rapid post-editing may be performed. For 
texts with a high level of complexity, such as 
interdisciplinary texts, for texts with comparatively few 
technical terms, and for high quality requirements, human 
translation, post-editing of MT texts and revision of poorer 
human translation take approximately the same time. 

Further investment in the quality of MT output and in 
controlling the production of source text - wherever possible 
- is necessary in order to reach the break-even point. 
There are some indications that such improvements may be 
expected. Controlling the source-text production will give 
increased return on investment if and when translations into 
several target languages are made from the same source 
text. 
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APPENDIX 

The  Appendix   contains   two  pages  of a  complex,   formatted 
German source text, followed by four translations of it: 

- source text (ST); 
- unrevised Logos machine translation (MT); 
- MT post-edited by German translator (PEMT1); 
- MT post-edited by author of source text (PEMT2); 
- human translation by native speaker (HT). 
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