AUTOMATIC TRANSLATION


Translation is difficult, even for people. To begin with, you have to know two languages intimately. And even if you speak two or more languages fluently, it is not a trivial matter to produce a good translation. When people start talking about the possibility of a computer replacing a human translator, someone will often bring up a sentence similar to the following: 

* Time flies like an arrow. 


This is an obvious example of a sentence that a computer could not translate. As a matter of fact, a computer could handle this sentence if it were programmed to handle just this sentence. The problem is getting a computer to deal adequately with sentences it has not been specifically programmed to handle. 

This sample sentence about time flying is a figure of speech that combines a metaphor and a simile. Time does not really fly in the literal sense, but we metaphorically say it does. The simile in this expression is the comparison between the metaphorical flight of time with the flight path of an arrow. 

Now consider the following sentence, which is a rather dumb-sounding figure of speech modelled on the first one: 

* Fruit flies like a baseball. 


Not all fruit, when thrown, would fly through the air like a baseball, except perhaps an apple, orange, or peach. 


But suppose you substitute 'peach' for 'baseball' in the second sentence. All of a sudden, there is a new meaning. This time everything is literal. ‘Fruit flies' are little insects you can see crawling around on apeach. The 'peach' version of the sentence would be translated very differently from the 'arrow' version or the 'baseball' version. 

The point of these sentences for human versus computer translation is that a human translator would know how to handle the variation "Fruit flies like a peach" very differently from the baseball version while a computer would probably not even notice the difference and therefore could never replace a human translator. Why wouldn't a computer notice the difference? 

These sentences show how words can shift in their usage. The word 'flies' shifts from signifying an action to signifying an insect, and in most languages it cannot be translated the same way in both usages. But we do not need anything nearly so exotic as these sentences in order to show that translation is full of pitfalls. Let’s see an example of a human translation of a simple poster that did not turn out very well. 


Saturday the 24 June 1995 to 17 o'clock 


Obviously, there are a number of problems in this translation. In English we say "the 24th of June, 1995" or "June 24, 1995," rather than "the 24 June 1995." Also, we say "5 o'clock" or "5 p.m.," no one  would say "17 o'clock." Perhaps the most puzzling error in this translation is the use of the word 'to'. At first glance, one would assume that the word 'at' was intended, so that the translation becomes, after all our changes: 


Saturday, the 24th of June at 5 p.m. 


However, an examination of the French shows that this is incorrect. The French original used the word vers, which can mean either 'in the direction of' or 'at an approximate time' 


Clearly, the second reading of vers is more likely here. Whoever translated the French probably used a French to English dictionary and just picked the first translation listed under the word vers, without thinking about whether it would work in this context. In the case of this poster, the translator did not have a sufficient knowledge of both languages, and the translation turned out not only awkward but just plain wrong. 


This example of bad human translation is interesting because it was most likely done by a human yet in a manner similar to the way computers translate. 


Computers do not really think about what they are doing. They just mechanically pick a translation for each word of the source text, that is, the text being translated, without understanding what they are translating and without considering the context. 


Thus, people can easily translate like computers, that is, mechanically, usually with rather disappointing results. However, the opposite is not true. Computers cannot, in general, translate like people, at least not like people who know both languages and are skilled translators. 


We will now look at a real-life example of machine translation and we will refer to it as the telescope example. 


* French source sentence: 


L'atmosphère de la Terre rend un peu myopes mêmes les meilleurs de leur téléscopes. 


* English machine translation: The atmosphere of the Earth returns a little myopes same the best ones of their telescopes. 


Even without knowing French, one can see that the English translation is basically the result of a word-for-word substitution. In the poster example, the translation was awkward and somewhat misleading. This translation is perhaps even worse: it is practically incomprehensible. The context of the source text is an article from a French magazine discussing the problem of turbulence in the atmosphere. The magazine is addressed to a general audience rather than to professional astronomers. 


One possible human translation would be the following: 


* The earth's atmosphere makes even the best of their telescopes a little "near sighted" (in the sense that distant objects are slightly blurred). 


There are obviously a number of problems in the machine translation. These problems stem from the ambiguity of word meanings. For example, the French verb rend can be translated as 'return' or 'make,' depending on the context. The French word même can be translated as 'same' or 'even,' again depending on the context. In both cases, the computer mechanically chose a translation and in both cases got it wrong. 


It is hard to tell whether the computer couldn't find the word myopes in its dictionary and just passed it through unchanged or whether it found it and translated it inappropriately for the audience. ‘Myope' is a technical term in English for someone who is near- sighted. 


However, this is the wrong level of language to use in a publication intended for a general audience. Computers have no sense of audience; they just blindly follow rules. 


Another machine translation system, when given the same French sentence, did better in some ways but made other mistakes: 


* The atmosphere of the Earth renders a same myopic bit best of their telescopes. 


Professional human translators seldom, if ever, make errors like the ones we have seen in the poster example and the telescope example. Nevertheless, humans with nothing but a dictionary in hand can choose to stoop to the level of computers. In contrast, computers have not risen to the level of professional human translators. Why not? Why can't a computer translate more like a person? 


The fact of the matter is that machine translation is a problem that is far from solved. Experts in the field agree that computers do not yet translate like people. On some texts, particularly highly technical texts treating a very narrow topic in a rather dry and monotonous style, computers sometimes do quite well. 


But with other texts, particularly with texts that are more general and more interesting to humans, computers are very likely to produce atrocious results. Professional human translators, on the other hand, can produce good translations of many kinds of text. People can handle a range of text types; computers cannot. Where the experts disagree is on the question of why computers are so limited in their ability to translate. 


One difficulty in translation stems from the fact that most words have multiple meanings. Because of this fact, a translation based on a one-to-one substitution of words is seldom acceptable. We have already seen this in the poster example and the telescope example. Whether a translation is done by a human or a computer, meaning cannot be ignored. 


How does a human know when another use of the same word will be translated as a different word? And how would a computer deal with the same problem? 


We expect a word with sharply differing meanings to have several different translations, depending on how the word is being used. 


The financial sense of the word “bank” evolved from the money changer's table or shelf, which was originally placed on a mound of dirt. Later the same word came to represent the institution that takes care of money for people. 


Even though there is an historical connection between the two meanings of 'bank,' we do not expect their translation into another language to be the same, and it usually will not be the same. This example further demonstrates the need to take account of meaning in translation. A human will easily distinguish between the two uses of 'bank' and simply needs to learn how each meaning is translated. How would a computer make the distinction? 


At any point in time, the next shift in meaning for a word is not entirely unlimited. We can be sure it will not shift in a way that is totally unconnected with its current meaning. But we cannot predict exactly which connection there will be between the current meaning and the next meaning. We cannot even make a list of all the possible connections. We only know there will be a logical connection, at least as analyzed in hindsight. 


Words do not develop along the same paths in all languages.


We do not expect the two meanings of 'bank' to have the same translation in another language. 


Each language follows its own path in the development of meanings of words. As a result, we end up with a mismatch between languages, and a word in one language can be translated in several different ways, depending on the situation. 


With the examples given so far, a human will easily sense that multiple translations are probably involved, even if a computer would have difficulty. What causes trouble in translation for humans is that even subtle differences in meaning may result in different translations. Let’s see a few examples. 


The English word 'fish' can be used to refer to either a live fish, or a dead fish ready for the frying pan. In a sense, English makes a similar distinction between fish and seafood, but 'fish' can be used in both cases. 


Spanish makes the distinction obligatory. For the swimming fish, one would use pez and for the fish ready for the frying pan one would use pescado. It is not clear how a speaker of English is supposed to know he has to look for two translations of 'fish' into Spanish. The result is that an unknowledgable human may use the wrong translation until corrected. 


The English expression 'thank you' is problematical going into Japanese. There are several translations that are not interchangeable and depend on factors such as whether the person being thanked was obligated to perform the service and how much effort was involved.


A human can learn these distinctions through substantial effort. It is not clear how to tell a computer how to make them. 


Languages are certainly influenced by the culture they are part of. The variety of thanking words in Japanese is a reflection of the stylized intricacy of the politeness in their culture as observed by Westerners. 


The verb 'to run' is a another example of a word that causes a lot of trouble for translation. In a given language, the translation of 'run' as the next step up in speed from jogging will not necessarily be the same word as that used to translate the expression 'run a company' or 'run dry' (of a river). A computer or an inexperienced human translator will often be insensitive to subtle differences in meaning that affect translation and will use a word inappropriately. 


Significantly, there is no set list of possible ways to use 'run' or other words of general vocabulary. Once you think you have a complete list, a new use will come up. In order to translate well, you must first be able to recognize a new use (a tricky task for a computer) and then be able to come up with an acceptable translation that is not on the list. 


The point of this discussion is that it is not enough to have a passing acquaintance with another language in order to produce good translations. You must have a thorough knowledge of both languages and an ability to deal with differences in meaning that appear insignificant until you cross over to the other language. Indeed, you must be a native or near-native speaker of the language you are translating into and very strong in the language you are translating from. 


Being a native or near-native speaker involves more than just memorizing lots of facts about words. It includes having an understanding of the culture that is mixed with the language. It also includes an ability to deal with new situations appropriately. No dictionary can contain all the solutions since the problem is always changing as people use words. 


However, no computer is a native speaker of a human language. All computers start out with their own language and are 'taught' human language later on. They never truly know it the way a human native speaker knows a language with its many levels and intricacies. We could say that computers can't translate like humans because they do not learn like humans. 
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