The 30th Annual Conference of the Japanese Society for Artificial Intelligence, 2016

1N2-5

oo oboooooobobooo
zero-shot 1 D0 OO 0OOOOOO0O

Zero-shot Learning of Natural Language Understanding
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We propose a new zero-shot learning method for natural language understanding that can take into account
common question types across different domains as new features and can deal with sequential structures. In our
experiments, our methods achieved higher accuracy between totally different domains (insurance and sightseeing)

than baseline methods.
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ex. Source domain
= sightseeing

Training data (with annotation)

“How much is the Kamakura museum ?”

<pred: <subj: KAMAKURA MUSEUM>
ENTRANCE FEE>

total 42 preds.
knowledge | pred: pred:
base ACCESS ENTRANCE
FEE

— subj: “From Hase
3 KOTOBUKI  station, walk 10
2 TEMPLE minutes”
S subj:
© KAMAKURA
2 MUSEUM

Zero-shot
SLU models

“From Kamakura $10
station, walk 5
minutes”

Test step
Test data (w/o annotation)
“What is the price of Safety car
insurance?”

ex. Target domains
= insurance
QOur system’s output

?subj=“subj:
SAFETY CAR INSURANCE”
?pred="“pred:

knowledge | pred.:
base INSURANCE | INSURANCE
AMOUNT PERIOD

subj:
SAFETY CAR  month
INSURANCE
subj:

THE GUARD month

(total 16 subjs.)

INSURANCE AMOUNT”
——
~d Ly
~———

Post-process

(total 28 preds.)
pred.:

Retrieving answer
from knowledge base
with output as queries.

‘\
$10 per “1year” )

]
L

“Till to next
March”

$20 per

O 1: O zero-shot 00000000 (Overview of our zero-shot learning task.)

Transfer Learning (Kim et al. 2015)
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(Illustration of our system in comparison with early transfer
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Training sentences (src. domain )

\"How can | go to Kotobuki Temple?"J
i redicates
General question Qr of pred predi
types (QT-coarse) @) |
<

(src:sightseeing)
fact:money Entrance fee

QT of sentence
(ars)

Training data for
QTS (for QT-coarse:
63,843sentences)

nonfact:method < Access

N e 4Business hour
’

\‘\ ’ .
General question Pis e
types (QT-ENE1/2) RN \,’ predicates
Money (ENE1) 3 ’ (tgt:insurance)
Periodx_Time (ENE2J4 = - 7= = = = >

Corporation (ENE2) & <
Time (ENE2) L

QT of sentence /

(Qrs)

Insurance period

Training data for
QTS (for QT-ENE:
56,629 sentences)

Subscription

~~.
~~
~
~
~4

Insurance
Company

Test sentence (tgt. domain)
“What company sells that?”

)
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src:insurance to tgt:sightseeing src:sightseeing to tgt:insurance
QT none g-match  [[g-match+qg-pair][ QT none g-match [[g-match{qg-pair
(baseline) (proposed) proposed (baseline) (proposed) (proposed)
prec[rec [F prec[rec [F prec[rec [F prec[rec [F prec[rec [F prec[rec [F
Baseline (w/o link)[44.5|35.7|39.6/|47.3|37.7|42.0||48.9(38.743.2 21.5(58.5(31.4{|23.4|61.9(33.9(|23.8(63.5[34.7
proposed (w/o rel) [50.9/26.1|34.5(|61.1|32.5(42.5||62.6(33.9[44.0  {{42.9|54.0/47.8|(42.7|54.3|47.8||45.5|57.8|50.9
proposed (w/ rel) [59.6/33.1|42.6/|61.4|34.1{43.9||63.1(35.2[45.2 {|41.9]53.146.9|42.3|53.8|47.3|42.7|54.3|47.8
gold-seq.(w/o rel) [48.1(42.945.3|54.9/51.5/53.1|[57.5|55.0|56.2  ||60.3|59.8|60.1||63.9|63.4|63.6|65.6|65.2(65.4
gold-seq.(w/rel) 58.5(567.3|57.9||58.9(57.6|58.3|(60.7(59.5/60.1 61.661.1|61.3||65.1|64.6|64.9||64.6|64.1|64.4
in domain src:sightseeing to tgt:sightseeing src:insurance to tgt:insurance
55.5[54.9[55.2[[56.3]55.3[55.8][59.9[58.859.3  [[58.9]54.3[56.5][59.9]55.1]57.4][60.5]55.8]58.0
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Normal[2.08 3.06 1.57 0.569 1.04

Rel. -0.249 |-1.26 -0.290 -0.484 -0.727

02 000000000000 (The weights of features.)
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