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late 1960s, the second from the late 60s to the late 70s and the third to the late 80s, with
the fourth phase to the end of the century. The first phase was driven by MT, the second
flavoured by AI, the third grammatico-logical, while the fourth phase has focused on lexical
and corpus data. This last phase illustrates the cyclic character of work in the field, since
it has returned to a major concern of the first period, namely building the powerful and
comprehensive dictionaries that serious NLP applications like MT need, and has revived
early proposals for extracting linguistic information from large natural corpora. At the same
time, it also illustrates the extent to which real progress has been madein the field in such
key areas as computational grammarand parsing.

2 Phase 1: late 1940s to late 1960s

The work of the first phase was focused on machine translation (MT). Following a few early
birds, including Booth and Richens’ investigations and Weaver’s influential memorandum on
translation of 1949 (Locke and Booth, 1955), research on NLP began in earnest in the 1950s.
Automatic translation from Russian to English, in a very rudimentary form and limited ex-
periment, was exhibited in the IBM-Georgetown Demonstration of 1954. The journal MT
(Mechanical Translation), the ancestor of Computational Linguistics, also began publication
in 1954. Thefirst international conference on MT was held in 1952, the second in 1956 (the
year of the first artificial intelligence conference); at the important Washington International
Conference on Scientific Information of 1958 language processing was linked with information
retrieval, for example in the use of a thesaurus, Minsky drew attention to artificial intelli-
gence, and Luhn provided auto-abstracts (actually extracts) for one session’s papers. The
Teddington International Conference on Machine Translation of Languages and Applied Lan-
guage Analysis in 1961 was perhaps the high point of this first phase: it reported work done
in many countries on many aspects of NLP including morphology, syntax and semantics, in
interpretation and generation, and ranging from formal theory to hardware.

This first phase was a period of enthusiasm and optimism. It is notable not only because
those engaged attacked a very difficult NLP task, and so encountered the problemsof syntac-
tic and semantic processing, and of linguistic variety, in all their force; they were seeking to
use a new tool, computers, for non-numerical, data-processing purposes when data-processing
itself was not well established. It is essential to remember how primitive the available com-
puting resources were. This was the era of punched cards and batch processing. There were
no suitable higher-level languages and programming was virtually all in assembler. Access
to machines was often restricted; they had very limited storage, and were extremely slow.
Plath (1967) reports processing speeds like 7 minutes for analysing long sentences, even with
the most advanced algorithms and on the best machines then available. Vast amounts of
programmingeffort were devoted to bit-packing to save space and time. It is remarkable how
much was done with such poor resources, for example in grammar andlexicon building: some
of the grammars and dictionaries of the early 1960s were very large even by current standards.

Research in this period was thoroughly international, with considerable activity in the
USSR as well as in the USA and Europe, and some in Japan. US grant funding increased
after Sputnik 1, but the work had begun before. Russian and English were the dominant
languages, but others, including Chinese, were involved (Booth, 1967; Hutchins, 1986, 2000).

Though the period ended under the cloud of the 1966 ALPAC Report, most of those
engaged were neither crooks nor bozos. Many came to NLP research with a background
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bdG�H=¢£LsG�H�Id®`JMZZG�NUc*¢£L.Y�a�c2V�kQL^�h3c�a.J5�*G�bjkQP�J�^�J5�{kQP�c2R�NUJMI�LUJMbdG�H1N�RSZ�kQG�NUNUJa�HnbdG�N�Z�T�RSH*YmV�L�RSH*YmLUJMbdG�H1N�RSZ
ZG�NUJY�c�a�R�JML�G�H�I�L�JMbdG�HzN�RXZdZG�LUJWh/a�G�bjJMLM^�G�H�I�RXH�I*JJMI�RSH�®`JMZZG�NUc*¢£L�_`c�a��[¤�¥M¦�§2¨�©yN�T�JWV�LUJjc�h�_`c�a�PSI
�{H*c«_tPSJMI*Y�JiNUcyJ5��NUJMHQIdPSRSH*Y2VQRSLUN�RSZ�LUJMbdG�H1N�RSZL^1G�PSc2H*Yy_tR�N�TnLUJMbdG�H1N�RSZiH*JNp_�c�a���L�G�LxGyI*Je{RSZ5Jih3c�a$�{H*cw_tP¡�
JMI*Y�J�a�Jk�a�JMLUJMH1N�G�N�R�c2H=q

� r¯a�JMLUJMG�a�Z�T?_�G�LnG�PSbjc2LUN���RSPXP�JMI�O�]�N�T*J�¥M¦�§�§�°m�-�l°t®�±�Jklc�a�N^._tT�RSZ�T�Z5c2H�ZPXV�I*JMI�N�TQG�N � r
_�G�L�H*c«_'T*Ja�J�H*JMG�a�G�Z�T�R�Je�JMbjJMH1N'G�H�I}PSJMI�NUcjh/V�HQI�RSH*Y�ZV*N�LiJMLUklJMZRSG�PSPS]WRSH:N�T*J�bjc2LUN�G�Z5N�RSe�J#Z5c2V�H1NUa�]�^
N�T*J�²y�{°�^fJe�JMHWN�T*c2V*Y2TjR�N.a�JMZ5c2bWbjJMH�I*JMIjL�V�k�klc�a�N�h/c�axZ5c2bjkQV�N�G�N�R�c2H�G�P*PSRSH�Y2V�RSLUN�RSZLMq-��V*NxR�N$RSL$RSbjklc�aU�
N�G�H1N�NUcja�JMZ5c�Y2H�RSL�Jy_tT�G�N�N�T*JMLUJyu�a�LUNi�'���K_�c�a���Ja�L�I�RSI�G�Z�T�R�Je�J�q�r�T�J]Wa�JMZ5c�Y2H�RXLUJMI=^�G�H�I}G�NUNUJMbjkQNUJMI
NUc\bjJJN^sN�T*Jda�JMo1V�RSa�JMbjJMH1N�L|c�h�Z5c2bdkQV*N�G�N�R�c2H�G�P�PSG�H*Y2V�G�Y�JdkQa�c�Z5JML�L�RSH*Y*^=kQG�a�N�RSZV�PSG�a�PS]\RSH�a�JMPXG�N�R�c2H�NUc
LU]{HzN�G�Z5N�RXZ#G�H�G�P�]{L�RSLM^{G�HQI�RSH�I*JJMI\L�V�ZZ5JML�LUh�V�PSPS]dkQG�a�LUJMI\G�H�I\Z�T�G�a�G�Z5NUJa�RSL�JMI\LUJMH1NUJMH�Z5JMLq�r�T*J]�RSH1e�JMLUN�R¡�
Y2G�NUJMI:bdG�Hz]jG�LUklJMZ5N�L�c�hEPSG�H�Y2V�G�Y�J�^�PXR���Jiklc2P�]�L�JMb#]�^zG�HQIjc�hlk�a�c{Z5JML�L�RSH*Y*^1RSH�ZPSV�IQRSH*YtY�JMH�Ja�G�N�R�c2H=q$r�T*J]
G�I�I*a�JML�LUJMIgN�T*J}RSL�L�V*JMLnc�h'cwe�Ja�G�PSPiLU]{LUNUJMb³G�a�Z�T�R�NUJMZ5N�V�a�JMLdG�H�Igk�a�c�Z5JML�L�RSH*Y�LUNUa�G�NUJY2R�JMLM^�h/c�ajJ5�{G�bdkQP�J
RSH�I�RSa�JMZ5N^-RSH1NUJa�PSRSH�Y2V�G�Psc�a�NUa�G�H�LUh/Ja�NUa�G�HQL�PSG�N�R�c2H=qjr�T�J]�OlJY2G�H�NUc\I�Je�JMP�c�k�h/c�a�bdG�PSRSL�bdL|G�H�I�NUc�c2PSL^
G�H�I�L�c2bjJWRSH*´)V*JMHzN�RXG�PsRXI*JMG�Lyu�a�L�N|G�kQkEJMG�a�JMI=^�PSRS��J�N�T�JWV�LUJjc�hiP�c�Y2RSZnh/c�a�a�JkQa�JMLUJMH1N�G�N�R�c2H�¤�Z5h`µyH*Y�e�J�^
¥M¦�§2¨�©�q���c2bjJWY�a�c2V*kQL#_�Ja�JCG�PSLUc\JML�N�G�OQPSRSL�T�JMI=^-I*Je�JMP�c�k)RSH*Y}a�JMLUc2V�a�Z5JML#PSRS��JdY�a�G�bdbdG�a�L#G�H�I�Y2G�RXH�RSH*Y

¶
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·5¸{¹E·º�»�·M¼�½5·�¾1¿�À�¿�Á�Á�Â*·mÃt¿�¼�Ä:Å`Æ�º�¹lÆ�º�¿�Á�»�Æ2¼=Ç.È�Â*·º�·�É`¿�À`»S¼�Ä�··MÄj·M¼*Æ2Ê*Ë2ÂWÌ�¼*ÆwÉtÂ*ÆwÉ�Í�În¼�Æ«É�Ï/Æ�º�ÀUÆ2Ðj·
ÁU·5¸{ÁUÍEÆ�Æ�Ì{À¾QÑS»�Ì�·�Òm¿MÎ{À�Ó�ÔMÕ�Ö2×�Ø�Ç

È�Â�·º�·dÉ�¿�À�ÑS»SÁUÁ�Ñ�·jÉ�Æ�º�Ì)¾sÆ2¼�Á�Â*·CÆ�Á�Â*·º�ÂQ¿�¼�Ä=¾-Æ2¼	ÀUÆ2Ðj·:»SÐj¹lÆ�º�Á�¿�¼1Á�¹�º�Æ�ÍQÑS·MÐdÀ|Á�Â�¿�Á�ÂQ¿MÙ�·�À�»S¼�½5·
¿�ÁUÁUº�¿�½5ÁU·MÄ[¿�ÁUÁU·M¼1Á�»�Æ2¼=¾�ÑS»�Ì�·C¿�¼Q¿�¹QÂ*Æ�º�º�·MÀUÆ2ÑSÊ*Á�»SÆ2¼=¾$À�»S¼�½5·CÁ�Â*Æ2Ê*Ë2Â	ÁU·5¸�ÁnÉ�¿�À�Íl·M»S¼�Ë\ÁUº�¿�¼�À�ÑS¿�ÁU·MÄ	»SÁ�É�¿�À
ÁUº�·M¿�ÁU·MÄC¿�À�¿�ÀU·MÚ�Ê*·M¼�½5·iÆ�Ï=»S¼QÄ*·¹l·M¼�Ä*·M¼1ÁsÀU·M¼1ÁU·M¼�½5·MÀ¾�Æ�ºxÆ2¼jÁ�Â�·�Ï/ÊQ¼�½5Á�»�Æ2¼nÆ�Ï=ÑS¿�¼*Ë2Ê�¿�Ë�·�¾�À�»S¼�½5·�Á�Â*·tÉ�Æ�º�Ì
É�¿�ÀtÐd¿�»S¼QÑ�ÎWÆ2¼�À�»S¼*Ë2Ñ�·5Û�À�Æ2Ê*º�½5·�Ä�»SÀ�½5Æ2Ê*º�ÀU·�Ç�ÈtÂ*·º�·yÉ�¿�ÀtÑS»�ÁUÁ�ÑS·�¿�ÁUÁU·MÐj¹�ÁtÁUÆC»S¼�½5Æ�º�¹lÆ�º�¿�ÁU·�É`Æ�º�ÑSÄ�Ì{¼*ÆwÉtÑ¡Û
·MÄ*Ë�·�¾Q¿�¼QÄ}ÁUÆdº�·MÑS¿�ÁU·yÁ�ÂQ»SÀ�¼*Æ2¼{Û�ÑX»S¼*Ë2Ê�»SÀ�Á�»S½�ÁUÆdÑS»X¼*Ë2Ê�»SÀUÁ�»X½tÌ{¼*Æ«É'Ñ�·MÄ*Ë�·�¾*Á�Â*Æ2Ê*Ë2Â\ÀUÆ2Ðj·�É`Æ�º�ÑSÄ�Ì{¼*Æ«É'Ñ�·MÄ*Ë�·
É�¿�À`À�Ð�Ê*Ë�Ë2ÑS·MÄC»S¼CÊ�¼�Ä*·º�Á�Â*·|Â*·M¿�Ä�»S¼*Ë#Æ�Ï-ÀU·MÐd¿�¼1Á�»S½ÀÇxÈ�Â�·tÍl·MÑS»�·Ï�¾2Æ�ºi½�Â�¿�ÑXÑ�·M¼*Ë�·�¾�É`¿�À`Á�Â�¿�Á`Æ2¼*·|½5Æ2Ê�ÑSÄ
Ë�·Á�Ï/¿�º`·M¼*Æ2Ê*Ë2Â:Ét»SÁ�Âd·MÀ�ÀU·M¼1Á�»S¿�ÑSÑSÎdÑS»S¼*Ë2Ê�»XÀUÁ�»S½�¾2¿�¼�ÄCÁ�Â*·º�·Ï/Æ�º�·|À�Â�¿�ÑSÑ�ÆwÉ�¾�¹�º�Æ{½5·MÀ�À�»S¼*Ë�¼*Æ�Á`»X¼zÙ�Æ2Ñ�Ù{»S¼*Ë#º�·M¿fÛ
ÀUÆ2¼�»X¼*Ë#Æ2¼:É`Æ�º�ÑSÄ:ÐjÆ�Ä�·MÑSÀÇ$È�Â*·mº�·MÀU·M¿�º�½�Â�Æ�Ï�Á�Â�»SÀ�¹l·º�»�Æ{ÄWÄ�»XÄC¼*Æ�Á`¹�º�Æ{Ä�Ê�½5·m¿�¼zÎ:ÀUÎ{ÀUÁU·MÐdÀ`Æ�Ï�À�½5Æ�¹l·mÆ�º
Ú�Ê�¿�ÑS»�ÁpÎ�¾*Á�Â*Æ2Ê*Ë2Â�Í�ÎWÁ�Â*·y·M¼�Ä�Æ�Ï�Á�Â*·dÔMÕ�Ö�Ü�À�Á�Â�·º�·yÉ�·º�·#Ý\ÈÞ¹�º�Æ�Ä�ÊQ½5Á�»�Æ2¼CÀ�Î�ÀUÁU·MÐWÀi¹�º�ÆwÙ�»SÄQ»S¼*Ë#Æ2Ê�ÁU¹QÊ*Á
Æ�Ï$Ê�ÀU·yÁUÆdÁ�Â�·M»�º�½Ê�ÀUÁUÆ2Ðj·º�À�Ó�ÒmÊ*Á�½�Â�»X¼�À¾�ÔMÕ�ß�Ö2Ø�Ç�È�Â*·º�·yÉ�¿�ÀtÐjÆ�º�·#Ðj·º�»�Ái»S¼�Á�Â�·�É�Æ�º�Ì:Æ�ÏsÁ�Â*·�¹l·º�»SÆ�Ä=¾
¿�¼�Ä�ÐjÆ�º�·\½5Æ2¼1Á�»S¼�Ê�»�Á�Î�¾�Á�Â*º�Æ2Ê*Ë2Â�»S¼QÄ�»�Ù{»SÄ�Ê�¿�ÑSÀM¾sÉ'»�Á�Â[ÑS¿�ÁU·ºC·5àEÆ�º�Á¾iÁ�ÂQ¿�¼�À�Ê*Í)ÀU·MÚ1Ê�·M¼zÁdÐ�Î1Á�ÂQÀW¿�ÑSÑ�ÆwÉ�¾
Á�Â*Æ2Ê*Ë2Â�Á�Â�·�·M¿�º�Ñ�Î\ÑS»�ÁU·º�¿�Á�Ê*º�·�É`¿�À�»X¼�¿�½½5·MÀ�À�»�Í)Ñ�·�¿�¼�Ä�ÑS»SÁUÁ�Ñ�·�ÊQÀU·MÄ=Ç#á�Ê*Á|¹l·º�Â�¿�¹QÀ'Á�Â*·nÍl·MÀUÁy½5Æ2ÐdÐj·M¼1Á
»SÀ�á�Ñ�·MÄQÀUÆ1·�â£À'¿�Á�Á�Â*·�ã�¼1ÁU·º�¼�¿�Á�»�Æ2¼Q¿�Ñ-ä�Æ2»S¼1Á'Å`Æ2¼*Ï/·º�·M¼�½5·#Æ2¼\å'º�Á�»�æQ½»S¿�Ñlã�¼1ÁU·MÑSÑS»�Ë�·M¼�½5·#Æ�Ï�ÔMÕ�ß�ç�Ó�á�Ñ�·MÄ�ÀUÆ�·�¾
ÔMÕ�ß�Ö2Ø�Æ2¼	Á�Â*·CÙ�¿�ÑSÊ*·�¾sÏ/Æ�ºn¿�º�Á�»�æQ½»S¿�Ñ�»S¼zÁU·MÑXÑS»�Ë�·M¼�½5·W¿�Àn¿\ÉtÂ*Æ2Ñ�·�¾.Æ�Ï�Á�Â*·C·M¿�º�Ñ�Î�Ý�ÈèÉ�Æ�º�Ì�·º�ÀâsÂ�·M¿�Ä{Û+Æ2¼
¿�ÁUÁU·MÐj¹�ÁtÁUÆCÄ*ÆdÀUÆ2Ðd·Á�Â�»S¼*Ëjº�·M¿�ÑXÑ�ÎCÂ�¿�º�Ä=Ç

é Æ�º�Ì\Æ2¼�Á�Â*·�Ê�ÀU·�Æ�Ïx½5Æ2Ðj¹)Ê*ÁU·º�À'Ï3Æ�ºmÑS»�ÁU·º�¿�º�Î}¿�¼�Ä�ÑS»S¼*Ë2ÊQ»SÀUÁ�»S½mÀUÁ�Ê�Ä*Î}¿�ÑSÀ�ÆWÍl·Ë2¿�¼\»S¼�Á�Â�»SÀ�¹l·º�»SÆ�Ä=¾
ÍQÊ*Á|»�Á|Â�¿�À|¼*·Ù�·ºyÍl··M¼�½ÑSÆ2ÀU·MÑ�Î\ÑS»X¼*Ì�·MÄ\É'»�Á�Â\Á�ÂQ¿�Á|»X¼�êmë-ìs¾EÁ�Â*Æ2Ê*Ë2Â�ÀUÆ2Ðd·�½5Æ2ÐdÐdÆ2¼�½5Æ2¼�½5·º�¼�ÀyÂ�¿«Ù�·
Íl·M½5Æ2Ðj·#ÐjÆ�º�·y¹�º�Æ2Ðd»S¼�·M¼zÁ�º�·M½5·M¼1Á�Ñ�Î�Ç

í î�ïnðiñ)òôó|õ�ö�ð`÷Eòùø`ú'ûiü�ñý÷Eþùö�ð`÷lòÿø�ú���ütñ

È�Â*·�À�·M½5Æ2¼�Ä[¹QÂQ¿�ÀU·}Æ�Ïyê'ë�ì¯É`Æ�º�ÌgÉ`¿�ÀC¿�º�Á�»�æQ½»X¿�Ñi»S¼zÁU·MÑXÑS»�Ë�·M¼�½5·�Ó�å'ãUØ�Û��)¿MÙ�Æ2Ê*º�·MÄ�¾iÉt»�Á�ÂKÐ�Ê�½�Â�ÐjÆ�º�·
·MÐj¹QÂQ¿�À�»SÀ�Æ2¼}É`Æ�º�ÑSÄ}Ì{¼*ÆwÉtÑ�·MÄ*Ë�·�¿�¼�Ä�Æ2¼�»�Á�Àiº�Æ2ÑS·�»S¼�Á�Â*·#½5Æ2¼�À�ÁUº�Ê�½5Á�»�Æ2¼�¿�¼QÄ}Ðd¿�¼�»�¹QÊQÑS¿�Á�»�Æ2¼:Æ�Ï$Ðj·M¿�¼{Û
»S¼*Ë�º�·¹Qº�·MÀU·M¼1Á�¿�Á�»�Æ2¼�ÀÇgì�»�Æ2¼�··º�»S¼*Ë�É�Æ�º�Ì?»S¼��QÊ*·M¼�½5·MÄ?Í�Î	å'ã�Æ2¼gÁ�Â*·}¹Qº�Æ�ÍQÑ�·MÐdÀ�Æ�Ï|¿�Ä�Ä*º�·MÀ�À�»S¼*Ë�¿�¼�Ä
½5Æ2¼1ÁUº�Ê�½5Á�»S¼*ËdÄQ¿�Á�¿jÆ�ºtÌ{¼*Æ«É'Ñ�·MÄ*Ë�·yÍQ¿�ÀU·MÀ�ÍE·Ë2¿�¼\¿�À�·M¿�º�Ñ�Î�¿�À�ÔMÕ�Ö{Ô�¾EÉt»�Á�Â�Á�Â*·�á�å�����á�åmë-ë	Ú1Ê*·MÀ�Á�»�Æ2¼{Û
¿�¼�ÀUÉ`·º�»S¼�ËnÀ�Î�ÀUÁU·MÐ Ó�	mº�··M¼}·Á'¿�Ñ�Ç�¾�ÔMÕ�Ö{Ô«Ø�Ç`ÈtÂ*·�¿�½5Á�Ê�¿�Ñ�»S¼�¹QÊ*Á�ÁUÆjÁ�Â*·MÀU·#À�Î�ÀUÁU·MÐWÀiÉ`¿�Àtº�·MÀUÁUº�»X½5ÁU·MÄ�¿�¼�Ä
Á�Â*·yÑS¿�¼*Ë2ÊQ¿�Ë�·m¹Qº�Æ�½5·MÀ�À�»S¼*Ë�»S¼zÙ�Æ2ÑSÙ�·MÄCÙ�·º�ÎCÀ�»SÐd¹QÑ�·t½5Æ2Ðj¹)¿�º�·MÄ�Ét»�Á�Â:½5Æ2¼zÁU·MÐd¹EÆ�º�¿�º�Î:Ý�ÈÞ¿�¼�¿�Ñ�Î{À�»SÀ¾�ÍQÊ*Á
Á�Â*·\À�Î�ÀUÁU·MÐWÀWÄ*·MÀ�½5º�»�Íl·MÄK»S¼�Ý�»S¼�ÀUÌ�ÎÞÓ�ÔMÕ�Ö�ß2Ø�¾'¿�¼�Ä[Ãt¿�¹)Â�¿�·MÑ�â£À
�{ã�Ã »S¼K¹Q¿�º�Á�»X½Ê�ÑS¿�ºM¾�º�·M½5Æ�Ë2¼�»SÀU·MÄ�¿�¼�Ä
¹�º�ÆwÙ�»XÄ*·MÄ�Ï/Æ�ºtÁ�Â*·n¼*··MÄ\Ï3Æ�º|»S¼*Ï/·º�·M¼�½5·�Æ2¼�Á�Â*·�Ì�¼�Æ«ÉtÑ�·MÄ�Ë�·#ÍQ¿�ÀU·�»S¼\»X¼zÁU·º�¹Qº�·Á�»S¼*Ëd¿�¼�Ä�º�·MÀU¹lÆ2¼�ÄQ»S¼*ËnÁUÆ
ÑS¿�¼*Ë2ÊQ¿�Ë�·#»S¼*¹QÊ�ÁÇ

é Æ�Æ�ÄQÀi·Át¿�Ñ�Ç�â£À�ë��'êmåmÃèÓ é Æ�Æ�ÄQÀ¾�ÔMÕ2×�ß2Ø�¿�¼QÄ é »S¼�Æ�Ë�º�¿�Ä=â£À��{ÒmÃ�|ë��èÓ é »S¼*Æ�Ë�º�¿�Ä�¾�ÔMÕ2×��2Ø�É`·º�·
Á�Â*·n¼�¿�Á�Ê*º�¿�Ñ�À�Ê�½½5·MÀ�À�Æ�º�ÀmÆ�Ï$Á�Â*·MÀU·nÀUÎ�À�ÁU·MÐdÀ¾lÍQÊ*Á�Á�Â�·Î�É�·º�·�Ét»XÄ*·MÑ�Î�ÀU··M¼�¿�Á'Á�Â*·�Á�»SÐj·�¿�Àmº�·¹�º�·MÀU·M¼1Á�Û
»S¼*Ë�¿�ÀUÁU·¹�Ê*¹[»S¼gÀUÆ�¹QÂ�»XÀUÁ�»S½¿�Á�»�Æ2¼=¾�»S¼gÁU·º�ÐdÀnÍlÆ�Á�ÂgÆ�ÏmÁ�Â*·M»�ºdÑS»S¼�Ë2Ê�»SÀUÁ�»S½C¿�¼�ÄgÁ�Â*·M»�ºjÁ�¿�À�ÌzÛ+¹�º�Æ�½5·MÀ�À�»S¼*Ë
½¿�¹Q¿�ÍQ»XÑS»�Á�»�·MÀÇ�È�Â*Æ2Ê*Ë2Â?Ä�»¡àl·º�»S¼�Ë\»S¼?Ðd¿�¼zÎ�É`¿«Î�ÀnÁ�Â*·Î	À�Â�¿�º�·MÄ?¿�¹�º�Æ{½5·MÄ�Ê*º�¿�Ñ�ÀUÁ�Î{Ñ�·}¿�¼�Ä	É�·º�·�¹l·ºUÛ
½5·M»�Ù�·MÄ	¿�À�Â�¿«Ù�»X¼*Ë�¿�¼�ÆwÙ�·º�¿�ÑSÑ�½5Æ2Â�·º�·M¼�½5·�¿�À#ÀUÎ{ÀUÁU·MÐdÀ�¿�¼�Ä�¿�Ë�·M¼�Ê�»S¼�·MÑ�Î�½5Æ2Ðj¹)Ê*Á�¿�Á�»�Æ2¼�¿�Ñ�½�Â�¿�º�¿�½5ÁU·º«Ç
È�Â*·nÄ*Æ2Ðd»X¼�¿�¼zÁmÑS»S¼*Ë2ÊQ»SÀUÁ�»S½|Á�Â*·Æ�º�Î\Æ�ÏxÁ�Â*·nÑS¿�ÁU·}ÔMÕ�Ö�Ü�À¾�ÁUº�¿�¼�ÀUÏ/Æ�º�Ðd¿�Á�»�Æ2¼�¿�Ñ�Ë�º�¿�ÐdÐW¿�ºM¾lÉ`¿�À|ÀU··M¼�ÍlÆ�Á�Â
¿�ÀnÏ�Ê�¼�Ä�¿�Ðj·M¼1Á�¿�ÑSÑ�Î�Ê�¼QÀ�Ê�»�ÁU·MÄ�ÁUÆ�½5Æ2Ðj¹QÊ*Á�¿�Á�»�Æ2¼g¿�¼�Ä?¹Q¿�º�Á�»S½Ê�ÑS¿�º�ÑSÎ�¿�¼Q¿�Ñ�Î�À�»SÀ¾.·Ù�·M¼gÁ�Â*Æ2Ê*Ë2ÂgÈ�	 É�¿�À
Ï/Æ�º�Ðd¿�ÑSÑ�Î:Æ�º�»�·M¼1ÁU·MÄ�¿�¼�Ä�Á�Â*·º�·#É�¿�À'¿�ÁmÑ�·M¿�ÀUÁtÆ2¼�·�ÀU·º�»SÆ2Ê�À�ÁUº�¿�¼QÀUÏ3Æ�º�Ðd¿�Á�»�Æ2¼�¿�Ñ-¹Q¿�º�ÀU·ºM¾)¿�¼�Ä\¿�À'Æ�àE·º�»S¼*Ë
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experience, as at the Rand Corporation. There was indeed enough knowhow by now for some
textbooks, like Hays (1967).

There waslittle work, on the other hand, on some important problems that have since
attracted attention, like anaphor resolution, since though text was being translated it was
treated as a sequence of independent sentences, or on the function of language, since the work
was mainly on single-source discourse. There waslittle attempt to incorporate world knowl-
edge, and to relate this non-linguistic to linguistic knowledge, though some world knowledge
was smuggled in under the heading of semantics. The belief, or challenge, was that one could
get far enough with essentially linguistic, and therefore shallow, processing not involving rea-
soning on world models. The research of this period did not produce any systems of scope or
quality, though by the end of the 1960s there were MT production systems providing output
of use to their customers (Hutchins, 1986). There was more merit in the work of the period,
and more continuity, through individuals, with later effort, than subsequent myths allow,
though the early literature was inaccessible and little used. But perhaps the best comment
is Bledsoe’s at the International Joint Conference on Artificial Intelligence of 1985 (Bledsoe,
1986) on the value, for artificial intelligence as a whole, of the early MT workers’ head-on
attempt to do somethingreally hard.

Work on the use of computers for literary and linguistic study also began in this period,
but it has never been closely linked with that in NLP, though some common concerns have
become more prominent recently.

3 Phase 2: late 1960s to late 1970s

The second phase of NLP work wasartificial intelligence (AI)-flavoured, with much more
emphasis on world knowledge and on its role in the construction and manipulation of mean-
ing representations. Pioneering work influenced by AI on the problems of addressing and
contructing data or knowledge bases began as early as 1961, with the BASEBALL question-
answering system (Green et al., 1961). The actual input to these systems was restricted and
the language processing involved very simple compared with contemporary MT analysis, but
the systems described in Minsky (1968), and Raphael’s SIR in particular, recognised and
provided for the need for inference on the knowledge base in interpreting and responding to
language input.

Woodset al.’s LUNAR (Woods, 1978) and Winograd’s SHRDLU (Winograd, 1973) were
the natural successors of these systems, but they were widely seen at the time as represent-
ing a step up in sophistication, in terms both of their linguistic and their task-processing
capabilities. Though differing in many ways they shared a procedural style and were per-
ceived as having an overall coherence as systems and a genuinely computational character.
The dominant linguistic theory of the late 1960s, transformational grammar, was seen both
as fundamentally unsuited to computation and particularly analysis, even though TG was
formally oriented and there was at least one serious transformational parser, and as offering
nothing on semantics, which had to be tackled for any actual NLP system. The computa-
tional confidence illustrated by Woods’ and Winograd’s work, and the range of experiment it
promoted, while drawing on previous work, is well shown by the varied research reported in
Rustin (1973).

The view that current linguistics had nothing to contribute, and the feeling that AI
was liberating, were also apparent in Schank’s work (1980), which explicitly emphasised
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