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Any intelligent fool can make things bigger
and more complex. It takes a touch of
genius — and a lot of courage — to move in
the opposite direction.

— Albert Einstein



Preface

This book is about Machine Translation (MT) and the classic problems associated
with this language technology. It is intended for anyone who wonders what if any-
thing might be done to relieve these difficulties. For linguistic, rule-based systems,
we attribute the cause of these difficulties to language’s ambiguity and complexity
and to their interplay in logic-driven processes. For non-linguistic, data-driven sys-
tems, we attribute translation shortcomings to the very lack of linguistics. We then
propose a demonstrable way to relieve these drawbacks in both instances.

Throughout the book, we present a variety of translations by several of the most
prominent linguistic, statistical and neural net MT systems in use today. Our object
in doing this is to illustrate both the relative strengths and weaknesses of the various
technologies these systems embody. The book’s principal intent, however, is not to
promote one particular translation system over against others (not even the one the
author worked on for thirty years, described herein as Logos Model), but rather to
examine the deeper and more critical question of the mechanisms that underlie the
translation act itself, and to illustrate what can be done to optimize these mecha-
nisms in a translation machine. We hold this to be the more fundamental issue that
needs to be addressed if the classic problems associated with MT are to be solved,
and consistent, high-quality machine output is ever to be realized.

Because the linguistic processes of the brain are singularly free of the classic
difficulties that beset the machine, we have looked to the brain for possible guid-
ance. We describe a working translation model (Logos Model) that has taken its
inspiration from key assumptions about psycholinguistic and neurolinguistic func-
tion. We suggest that this brain-based mechanism is effective precisely because it
bridges both linguistically-driven and data-driven methodologies. In particular, we
show how simulation of this cerebral mechanism has freed this one MT effort,
Logos Model, from the all-important, classic problem of complexity when coping
with the ambiguities of language. Logos Model accomplishes this by a data-driven
process that does not sacrifice linguistic knowledge, but that, like the brain, inte-
grates linguistics within a data-driven process. As a consequence, we suggest that
the brain-like mechanism simulated in this model has the potential to contribute to
further advances in MT in all its technological instantiations.
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X Preface

These admittedly are controversial claims, and we recognize that the reader may
be inclined to dismiss them out of hand, especially given the fact that the model
being described, Logos Model, had its origins more than 45 years ago in the earliest
days of MT. How, one will ask, can technology from so far back in time offer any-
thing of interest to present-day MT? That is certainly a legitimate question, but it is
one we trust this book will answer.

As readers work their way through this book, they will see that we are showing
Logos Model at its best, seemingly at times at the expense of other translation sys-
tems. Our purpose in writing this book, however, has not been to prove that Logos
is a better translation system. In terms of the general output quality of many MT
systems nowadays, no such claim could be defended. Our purpose rather has been
quite different, namely, to demonstrate that the technology underlying Logos Model
offers a demonstrable solution to the problem that complexity poses for MT. As we
argue throughout this book, complexity is the one issue that is most apt to limit the
ultimate potential of any MT system, whether linguistic, statistical or neural. And
we attempt to show that Logos Model, originally designed as it was to address the
complexity problem, may offer a workable answer. Logos Model translations shown
in this book are meant to demonstrate that the model must be doing something right
in that regard, something that we trust would be of interest to MT developers gener-
ally. Allow me to repeat the point. Logos Model translations in this book are not
intended to prove that Logos is a better system, only that underlying Logos Model
technology may have something of genuine interest to offer. It is hoped that the MT
community will understand this, and that the empirical data, arguments and per-
sonal testimony we have presented will be considered in constructive spirit intended.

One final matter. Translations shown in this book by Google Translate,
Microsoft’s Bing Translator, SYSTRANet, PROMT Translator and LISA Lab’s
neural MT system were carried out in the 2016-2017 timeframe. Readers should be
aware that these translations do not necessarily represent output of these systems
subsequent to this 20162017 timeframe. Readers will note that output from Google
Translate and Bing Translator had to be marked as either statistical or neural, since
both the Google and Microsoft systems transitioned to neural net technology in late
2016 as this book was being written.

Tarpon Springs, FL, USA Bernard Scott
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