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The Uneasy Metamorphoses of Machine Translation
Tegan Raleigh


According to translator David Bellos, the era of modern machine translation began at the start of the Cold War era. The demand for deciphering Russian technical papers greatly outweighed the supply of Russian-English translators available in the United States, and by 1952 the IBM 701, which was programmed with 250 words and six grammar rules, had made its debut. However, limited computing capabilities doomed these initial efforts, and it wasn't until more powerful computers appeared in the 1980s that further advances in machine translation took place.

The primary difference between how today's online translators work and the principles behind technologies such as the IBM 701 is that Google Translate (GT) was the first program to rely on inventories of previously-existing translations instead of working with languages as codes. The latter notion views meaning as existing independently of language; this meaning then assumes different forms across the languages that contain this meaning. GT's approach, however, does not conceive of languages as comparable machines with potentially interchangeable parts. Instead of working with a master linguistic code, it searches for patterns in millions of documents already translated by humans. The dream of fully machine-based translation that requires no human interpretation has thus far proved to be impracticable; and even as GT's databases continue to grow, the likelihood of a computer providing satisfactory translations of works of literature remains as scant as the possibility of a machine composing an original novel.

Modern machine translation is thus capable of translating simple statements (with potentially sophisticated or specialized vocabulary), based on a computer's ability to reorganize basic grammatical structures from one language to the next, on the one hand, and to translate commonplace phrases into other commonplace phrases, based on preexisting translations. Even at this stage, however, the technology is slow and often inaccurate. British inventor Will Powell has pioneered Project Glass, which applies Microsoft's translation API as well as voice recognition technology to produce translation goggles. The device translates real-time conversations into subtitles for the person wearing the goggles. A promotional video for the product features two people talking to one another— the first in English, the other in Spanish—at a painstakingly slow pace about how great the goggles are. The users must speak slowly and loudly in order to be recognized by the device, which still makes some errors, most notably in rendering "el," when used in the Spanish as a pronoun for a non-human object, as "he" in English. However, most Anglophone users would be savvy enough to understand that the "he" is really referring, in the case of the video, to the conference the two both attended, and be able to provide further opinions about the presentations that were given there. In order for the translation technology to work more seamlessly, then, the human users must accommodate the limitations of the technology. In the case of Project Glass, users must articulate slowly and avoid, insofar as possible, any ambiguous locutions. In Is That a Fish in Your Ear?, Bellos describes similar adaptation on the part of technical writers who are trained in a particular style that machine translators are able to process more easily. He writes, "From computers helping humans to translate we have advanced to having humans help computers out,"
 underscoring the fact that machine translators are only equipped to process bits of information that require no interpretation. Meanwhile, it's difficult not to imagine technical translators applying themselves to their task in the service of the machines that are presumably facilitating their efforts, unwittingly conforming to the terms of the machine and contributing to the eventual supremacy of the type feared by the Erewhonians in Samuel Butler's Erewhon: or, Over the Range. In this dystopian novel, the narrator provides an annotated translation of "The Book of the Machines," a treatise that accounts for the absence of machines in Erewhon due to a fear that machines were following a path of evolution that would ultimately lead them to supersede humans. In their war for dominance, humans become dependent on the machines but simultaneously act as their beasts of burden. 
"Consider also the colliers and pitmen and coal merchants and coal trains and the men who drive them and the ships that carry coals—what an army of servants do the machines thus employ! Are there not probably more men engaged in tending machinery than in tending men?"
 
Here, humans are seen to serve the evolution of the machines as horses and mules have to humans, and the concern expressed in "The Book of the Machines" of a machine takeover leads to their complete absence in the nation of Erewhon. In the domain of machine translation, the technical writers described by Bellos and Powell's goggled interlocutors must adapt to the limits posed by machine translation. Specifically, they must convey information as plainly as possible so that there is no question as to what their statements are about, for the computer cannot provide this interpretation.

Event the most basic statements, however, are comprised of very disparate possible meanings and require interpretation in order to make the transition from a source to a target language. GT, for example, renders the English "What's up?' into the French equivalent, "Quoi de neuf?" Bing Translate adds a more negative dimension by providing "Qu'est-ce qu'il ya?" as the French translation. While GT's solution means "What's new?" or even "How are you?", Bing's really means "What's wrong?" The opposite happens with the translation of "What's up?" into German, however: GT provides "Was ist los?" while Bing offers the more neutral "Wie geht's?" Two main observations can be made from this simple experiment involving one of the most common colloquialisms in the English language: 1) neither of the machine translators translated the term literally, i.e., "Qu'est-ce qui est en haut?" or "Was ist auf?" but demonstrated that they did draw on a database of idioms and/or previous translations; and 2) even this simplest of idiomatic expressions has multiple connotations, depending upon context and inflection. Friends who haven't seen each other in a long time may greet each other with a jubilant "What's up?" while an exasperated graduate student may hurl a file folder on the floor and evoke a concerned "What's up?" from her office mate. Until computers are able to better recognize the context of utterances, they will still inevitably produce only one answer when there are several that are possible, thereby generating a vast margin for error. Alternatively, those working on such translation databases can offer translation solutions that are likewise ambiguous. For example, the French "Ça va?" can mean "How's it going?" as well as "Is everything okay?" and thus accommodates the different possible implications of the English phrase "What's up?" and allows the human listener to determine the meaning based on the context.

Machine translators have a better time with simpler, declarative sentences that may be more specialized in content but are syntagmatically basic and paradigmatically unambiguous. The sentence "The centrifugal force pushes the residue to the outer wall of the mould," for example, becomes "La force pousse le résidu de la paroi extérieure du moule" (GT) and "La force centrifuge pousse le résidu à la paroi extérieure du moule" (Bing) in French, with the only distinction being the different preposition in GT, which is incorrect, and in the Bing version, which is correct. It is difficult to account for GT's translation of "to" as "de" in this instance, since they are more or less antonyms.
 For the translation of this sentence into German, the results are even less ambiguous: "Die Zentrifugalkraft treibt den Rückstand an der Außenwand der Form" is the response provided by both the GT and Bing engines. It would seem almost counterintuitive that the machine translators should be inconsistent with the most standard of greetings but prove to be more reliable when it comes to scientific information, since the former is so commonplace while the latter requires more knowledge to comprehend; nonetheless, it does not require greater knowledge to translate, and because the language is more specific, the results are more accurate. 

It seems appropriate to distinguish between two types of translation in accordance with the results of this modest and far from exhaustive sampling. The first is poetic (or literary) translation, which relies on an almost endless number of possibilities mediated via interpretation; and the second is pragmatic translation, which involves a mere transfer of information and yield predictable results. In "Die Aufgabe des Übersetzers" (1921), Walter Benjamin defines the work of translation in hermeneutical terms and dismisses translation that conveys nothing but information -- "also Unwesentliches." The real act of translation is required when a text that possesses "Übersetzbarkeit," or translatability, presents itself to the translator. Such texts require interpretation and by conventional terms would thus not be "translatable" in the sense that there is no neat equivalent to the original text in the target language. Since such a translatable text possesses a significance loans itself to a form of translation, or interpretation, that can then assume a life that is independent from the original.
Übersetzbarkeit eignet gewissen Werken wesentlich - das heißt nicht, ihre Übersetzung ist wesentlich für sie selbst, sondern will besagen, daß eine bestimmte Bedeutung, die den Originalen innewohnt, sich in ihrer Übersetzbarkeit äußere.

The original work exists independently of the translations that are made of it, but what the translation does, according to Benjamin, is to perpetuate the life of the original work. It does this by allowing the translated work to assume a new form, and this metamorphosis takes place via the translator as a subjective medium who can respond creatively to linguistic stimuli.

While Koko the gorilla's ability to produce original statements using sign language more or less single-handedly disproved René Descartes' concepts about language production in animals, Cartesian concepts regarding language and automata are pertinent to our understanding of machine translation. According to Descartes, most behavior, both human and animal, is subject to mechanistic explanation. Automata are capable of mimicking most human actions, but they lack the ability to respond creatively, which humans can do because they are endowed with an immaterial soul. While an automaton can successfully imitate human speech, it does not possess the immaterial thinking substance that allows for a thoughtful conversation to take place. Descartes' emphasis on mimicry in his Discourse on the Method anticipates the criterion of the test that Alan Turing was to propose some three centuries later. Here, Turing does not attempt to answer the question whether computers can think, but rather if they can "do well in the imitation game."
 As demonstrated above with the machine translation experiment utilizing "What's up?" and the declarative statement involving the centrifuge, there are too many variables in the former in order for machine translation to produce accurate results, whereas the more predictable outcome of the latter facilitates more reliable translations.

In terms of literature, it is the unarticulated meaning that constitutes, for Benjamin, the translateable: "Denn in irgendeinem Grade enhthalten alle großen Schriften, im höchsten aber die heiligen, zwischen den Zeilen ihre virtuelle Übersetzung." Machine translation is incapable of reading in between these lines, and the fact that GT now employs algorithms to pre-existing human translations indicates that machine translation now imitates a different element of human thinking. Rather than drawing on a linguistic code to make sense of original utterances, GT refers to previous utterances in order to make sense of new ones. According to Bellos, "GT deals with translation on the basis not that every sentence is different but that anything submitted to it has probably been said before" (Bellos 257). Bellos indicates that GT relies on an existing body of translated texts and that English often serves as a "pivot" between languages that are less common. In order to find matches between Farsi and Icelandic, for example, GT may find a John Grisham novel that has been translated into both of these languages and identify a common element within this work sooner that it would be able to locate Farsi-Icelandic translations. It would be logical, then, to imagine that as Google's database grows, GT will be able to call up existing translations of canonical works of literature. Currently, however, a quick survey of how GT processes Franz Kafka's "Die Verwandlung" shows that the German-English translation of this work does not figure into GT's database, or if so, only in part. While GT accurately translates most of the vocabulary, it exhibits severe limitations in terms of rendering German grammar into meaningful English prose. 
Als Gregor Samsa eines Morgens aus unruhigen Träumen erwachte, fand er sich in seinem Bett zu einem ungeheueren Ungeziefer verwandelt. Er lag auf seinem panzerartig harten Rücken und sah, wenn er den Kopf ein wenig hob, seinen gewölbten, braunen, von bogenförmigen Versteifungen geteilten Bauch, auf dessen Höhe sich die Bettdecke, zum gänzlichen Niedergleiten bereit, kaum noch erhalten konnte. Seine vielen, im Vergleich zu seinem sonstigen Umfang kläglich dünnen Beine flimmerten ihm hilflos vor den Augen.
(original by Franz Kafka)
As Gregor Samsa awoke one morning from uneasy dreams he found himself transformed in his bed into a monstrous vermin. He lay on his armor-like hard back and saw, as he lifted his head a little, his curved, brown, divided by arched braces stomach, on its height. The blanket, just about ready to slide off completely, could hardly stay His many, compared to the rest of his legs, pitifully thin perimeter him flickered helplessly before his eyes.

(Google Translate)
The first sentence reads well; most notably, the verb at the end of the German sentence finds its correct place between the reflexive construction and subsequent prepositional phrases in the English. It turns out that this is actually the translation by Stanley Corngold, published in 1972. This first sentence, which is frequently cited in articles and reviews across the Internet, therefore belongs to GT's database. It is important to also consider any underlying logic of the preference given to Corngold's translation, as opposed to the countless others that exist in English, such as those by Ian Johnston, Alex Struik, David Wyllie, or Willa and Edwin Muir. It seems safe enough to speculate that Corngold's version, published by Bantam Classics, is the most widely-read and the most frequently cited, meaning that GT thus treats Corngold's first sentence as the most frequent version of the German original. However, this is not the case. The first sentence of the Muir translation comes up with 238,000 Google hits; the Corngold with 18,900. However, the text of Corngold's translation is provided as a Google Book, and the Muirs' is not, which makes it reasonable to conclude that Google Books are also included in GT's translation database. 


Despite the ubiquity of the full text of the Corngold translation available on the Internet, GT only calls up the first sentence of the text. As the sentences become more and more complex, the grammatical constructions of GT begin, much like Gregor's legs, to flail uncontrollably; in the GT translation, "stomach" should precede "divided by arched braces" and, as if confounded by "dessen," GT ends the sentence with "height" instead of continuing on with the remainder of the sentence. Bing Translate, on the other hand, does follow through with the entire sentence, but, most perplexingly, translates "braun" into a proper noun, complete with a capital letter. In addition, the placement of "of one morning" signals that the first sentence is not from a previously existing translation, since while "eines Morgens" is the genitive form, it is used to indicate an indefinite day or a part of the day rather than possession. In this instance, it would seem that a database with "eines Morgens" would provide the correct translation in this context because of the frequent occurrence of this phrase in contexts that do not indicate possession. 
Gregor Samsa of one morning from troubled dreams woke up, he found himself transformed in his bed to an immense vermin. He lay on his tank-like hard back and saw if he lifted his head a little, its arched, Brown, shared by curved braces belly, at its height the quilt, ready for the complete sliding down, could hardly get. His many, pitifully thin compared to other size legs flew him helpless before the eyes.
(Bing Translate)

Bing Translate does restructure the sentences, but both translations have difficulty attributing "seinem sonstigen Umfang" to our protagonist. The problems in terms of grammar ultimately lead to significant obstacles in terms of conveying information both for GT and Bing Translate. On the other hand, the translation of "Ungeziefer" as "vermin" as opposed to "insect," as in the Muir translation, invokes an even greater sense of parasitism that develops throughout the story. Human translators who have opted for a more natural-sounding "insect" thus introduce more information about Gregor's new appearance than "vermin" does, whereas "vermin" sets the tone for Gregor's new relationship to his family. Thus, in defense of machine translation, the failure to interpret can sometimes be a more appropriate choice. 
As Gregor Samsa awoke one morning from uneasy dreams he found himself transformed in his bed into a gigantic insect. He was lying on his hard, as it were armor-plated, back and when he lifted his head a little he could see his domelike brown belly divided into stiff arched segments on top of which the bed quilt could hardly keep in position and was about to slide off completely. His numerous legs, which were pitifully thin compared to the rest of his bulk, waved helplessly before his eyes.

(Willa and Edwin Muir translation)

The Muirs' choice of "insect" elicits a more visual description than does "vermin," which is less precise and is thus closer to the literal meaning of "Ungeziefer," which in the Middle German means "unclean for sacrifice." In both the machine and human translations, the grammatical rearrangements mean that this noun is at the end of the sentence, rather than "verwandelt," which places the emphasis on the transformation itself, rather than the creature produced by the metamorphosis. If a translator wanted to retain this emphasis, it would be possible to parse the sentence into: "When Gregor Samsa woke up one morning from restless dreams, he found himself transformed. He had turned into a monstrous vermin." Such considerations require human interpretation and, at this stage in machine translation technology, cannot be provided by computers. Nonetheless, machine translation can alert human translators to certain peculiarities of the text that they may not otherwise have observed.

In his translation into French of Die Verwandlung, Claude David likewise chooses "insecte" in lieu of "vermine" or "peste." When looking at the machine translations from the French version, it is notable that the grammar translates more easily than the German, whereas in the French to English translation it is actually the vocabulary that provides the primary obstacle to meaning:
En se réveillant un matin après des rêves agités, Gregor Samsa se retrouva, dans son lit, métamorphosé en un monstrueux insecte. Il était sur le dos, un dos aussi dur qu'une carapace, et, en relevant un peu la tête, il vit, bombé, brun, cloisonné par des arceaux plus rigides, son abdomen sur le haut duquel la couverture, prête à glisser tout à fait, ne tenait plus qu'à peine. Ses nombreuses pattes, lamentablement grêles par comparaison avec la corpulence qu'il avait par ailleurs, grouillaient désespérément sous ses yeux. 

(French translation by Claude David)

Waking up one morning after vivid dreams, Gregor Samsa found himself, in his bed, transformed into a monstrous insect. He was on his back, back as hard as armor, and raising his head a little, he saw, curved, brown, partitioned by more rigid arches his abdomen on top of which the cover, ready to drag altogether, did more than worth it. His many legs, pitifully thin compared with the corpulence he also desperately crawling under his eyes.

(Google translate from the Claude David French translation)
In waking up one morning after a restless dreams, Gregor Samsa found himself, in his bed, transformed into a monstrous insect. It was on the back, a back as hard as a shell, and, by slightly raising the head, iI saw, curved, Brown, partitioned by more rigid arches, his abdomen on the top of which cover, ready to drag, did more than just. Its many legs, miserably tinny by comparison with the body on the other hand, he desperately swarming beneath his eyes.

(Bing translate from the Claude David French translation)

One possible explanation for this difference between German to English and French to English translation can be attributed to the considerably lower number of words in the French lexicon in comparison with English and German. According to the Office de la langue française du Québec, the French language possesses approximately 500,000 words, although modern dictionaries such as the Petit Larousse Illustré and the Nouveau petit Robert include around 60,000 words and the Dictionnaire de l'Académie française includes only 30,000. There are, however, 135,000 entries in the Duden dictionary, and an estimate for the actual number in circulation is similar to French: 500,000. The Second Edition of the Oxford English Dictionary contains 171,476 contemporary words as well as 47,156 obsolete words and 9,500 derivative words, and the OED website estimates that the actual number of words in use is anywhere from 250,000 to 750,000. These statistics suggest that, despite the high level of speculation involved in the actual determination of how many words each language contains, French has the least, English has the most, and German is in the middle. If this indeed be the case, it would seem reasonable to conclude that English vocabulary is less ambiguous than French and that individual French words have a greater number of meanings than English ones. This could be one reason why machine translation from French into English often poses greater problems in terms of vocabulary than it does from German into English. 

As greater advances are made in machine translation, translators can be rest assured that computers won't be taking over their jobs anytime soon. As demonstrated by the unwieldy translations that GT and Bing Translate generated for the first few lines of "Die Verwandlung," it takes human ability to restructure sentences and to make the choice from a number of possibilities inherent in individual words. These decisions will be subjective and, human as they are, far from perfect, but necessary in the transmission of meaning across literatures. 
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� Further experimentation suggests that wall of the mould may have elicited the preposition de because GT's translation of "The centrifugal force pushes the residue to the wall" produces a very different translation, viz., "La force pousse le résidu dans le mur," demonstrating that GT's database called up paroi instead of mur within the context of mould; but once mould disappeared, the more scientific paroi became the more quotidian mur, and the preposition also changed from de to dans, which is closer to the original to but still closer to into.
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