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Report of the 1994 ARPA Human Language Technology Workshop

Sadaoki Furui
NTT Human Interface Laboratories
3-9-11 Midori-cho, Musashino-shi, Tokyo, 180 J apan

This paper is a report of the 1994 ARPA Human Language Technology (HLT) Workshop, which
was held at the Merrill Lynch Conference Center in Princeton, New Jersey, from March 8 to 11,
1994. The ARPA HLT Program included two speech recognition tasks: the Wall Street Journal
task (dictation) and the ATIS task (dialog with a computer system). Although these tasks have not
been changed over the last few years, the sizes of the vocabulary and the database have been
increased each year. One of the topics this year was the establishment of the "Hub and Spoke™
paradigm for CSR evaluation, which consists of various issues mainly focusing on the robustness
of the technology. Concerning the ATIS task, the ATIS-3 corpus was collected as an activity of
MADCOW, which was more difficult than previous corpora. In the benchmark tests, the two best
results of CSR were from volunteers, LIMSI (France) and Cambridge University (UK), and the
two best results of ATIS were from contractors, BBN and CMU.
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- Robust speech recognition
- Domain-specific speech understanding
- Domain-specific text understanding
- Machine translation of text
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INTERNET
limited bandwidth
limited storage
limited functionality

Today:

Human Language Technology ((ARPA>
WHY?

Access requires specialized expertise -- utility limited to a select few individuals.

Tomorrow: 1T he National Information Highway

enormous bandwidth (x10° through technology advances)
immense storage (x1 04 through technology advances)
vast functionality (x102 in application development)

Access via natural human language -- unlimited utility for EVERYONE.

The Role of Human Language Technology:
Human Language Technology is required to unleash the power of the nation’s
information infrastructure -- by providing people with the ability to use it:

“Human Language Technology will provide the on-ramps

and off-ramps to tomorrow’s National Information Highway.” /

Software and Intelligen!
Systems Technology
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Spoke/¥T § 4 ADSHD LNz, "Hub" 7R M, T
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3.2 1993 Hub
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Progress in Speech Recognition ;A\éfP_AR

Software amd Intelligent
Syarewes Teclmology

Naval Battle Management Wall Street Journal
Artificial finite-state language model Natural language model
1000 word vocabulary . 5000 word vocabulary

(perplexity = 20) (perplexity = 120)
20. Dictation
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20,000 word vocabulary
11.7 (perplexity = ?)
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Progress in Speech Understanding AHPA\

Air Travel Information Service  sycummmi
(ATIS) '

18.5 Senlence Recognition

8.9 Query Understanding -- Speech input

6.0 Query Understanding -- Text input
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F1. ATIS-3 corpus DAHER
Training P{_’::{%’;ﬁ:;d"“g 1993 Test SemEval Dry Run Total
Site | #Spkr | #Sess | #Uus | #Spkr | #Sess | #Uus | #Spkr | #Sess | #Uus | #Spkr | #Sess | #Uus
BBN 14 55 1ot 9 37 339 23 92 1490
MU 15 177 1362 3 70 387 23 247 1849
MIT 30 146 954 25 120 418 s5 266 1372
NIST 49 253 2510 22 179 201 12 67 500 n 432 nn
) SRI 17 62 2270 418 2683
Total 125 693 8297 1813 12 67 500 10610
# 2. ATIS-3 corpus DClass A, D, X ~D545H
Training Data December 93 Evaluation Test Data Total
Site Class A | ClassD | Class X | Total Site Class A | ClassD | ClassX | Total
BBN 282 182 193 657 BBN 89 57 53 199 856
CMU 417 197 103 717 CMU 113 50 36 199 916
MIT 391 239 121 751 MIT 82 50 32 164 915
SRI 329 351 106 786 SRI 80 86 34 200 986
NIST 0 0 0 0 NIST 84 82 82 203 203
Total 1419 969 523 2911 448 325 192 965 3876
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(2) SRI[8]

Cambridge KFEVTHMM DR LTI LTV A D
123 LT, SRITidmixture % B0 £ 7 IV TN
TAHHERREL TV A,

(3)CMU[9]
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PR LT Drobust EFERMOME L HT Tn i, &
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(4)N-best X 1-pass
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colnLab[10]. CambridgeA[11]7% E4%% 5, N-bestil
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964 cmul 9.3 §.0
eriml 36.4 21.7
crim2 20.8 14.7
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448
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448 Class A«D Class A

:ﬁ; 773 Ttts 448 Utts.
systen UW Exz. UW Err.
atzl 24.6 22.1

;zg”” bbnl 17.5 13.8

328 cm'xl 13.2 8.9

325 criml 43.3 28.6

325 crim2 28.2 23.7

ggz mit_lesl 14.2 11.8

328 sr}l 24.3 16.5

325 sr§2 25.4 18.5

125 sTis = 20.7 14.1
sxig ** 21.2 13.8
unisys! 45.8 33.5

¥ ure.

191

191

191

191

191

191

191

191

191

—_ 16__

Class D
352 Utts.

UW Ecr.
14.2
21.8
31.1
13.8
56.6
29.2
16.90
32.3
28.9
63.1

Class D
352 Utts.,

UW Erc.
28.0
22.5
19.1
63.7
34.5
17.5
36.3
34.8
29.8
314
65.2



