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[Abstract]

Documents often contain relative time expressions, and it is important to define a schema of the
relative time information and develop a system that extracts such information from corpus. In this
study, to deal with the relative time expressions, we propose seven additional attributes of timex3: year,
month, day, week, hour, minute, and second. We propose a way to represent normalized values of the
relative time expressions such as before, after, and count, and also design a set of rules to extract the
relative time information from texts. With a new corpus constructed using the new attributes that
consists of dialog, news, and history documents, we observed that our rule-set generally achieved 70%
accuracy on the 1,041 documents. Especially, with the most frequently appeared attributes such as year,
day, and week, we got higher accuracies compared to other attributes. The results of this study, our
proposed timex3 attributes and the rule-set, will be useful in the development of services such as

question-answer systems and chatbots.
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II. Preliminaries
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2. TIMEX3 Normalization
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Fig. 1. Character—level sequence labelling of TIMEXS3 tag

2.2 Timex3 normalization method
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III. The Proposed Scheme

1. TIMEX3 Attributes for Relative Time Expressions
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Table 1. Proposed TIMEX3 attributes for relative time
expressions.

Name Meaning
Relative value of year
year P ,. u_an
(e.g., ‘last year’: year="-1")
month Relative .value of month
(e.g., ‘this month’: month="0")
day Relative value of day
(e.g., ‘3rd day’: day="~3")
Relative value of hour
hour , .. u_an
(e.g., ‘3 hours ago’: hour="-3")
minute Relative value of minute
(e.g., ‘after 1 minute’: minute="+1")
second Relative valug of second
(e.g., ‘after five seconds’: second="+5")
week Relative value of week
(e.g., ‘3 weeks later’: week="+3")

YA Fite T value'= AR FEO 9
oie et £74% 212 FFsh, AT AIRF 249
A ]
=2

QPS*]?_



Rule-based Normalization of Relative Temporal Information 45

R Izt 202249 129 3190]H value="2023-01-01"
o] & Zoju, A Ad It 20229 1€ 1YoH
value="2022-01-02'7} & Zlo|t}. o]xH, &4 A &
mol| wtA] value £49] ZHS 95| vl 2 Q7] TS
off AoiARl AT Fakh value 4742 Yd'o|

L A7t ®3lo] 71Fl

SIAISH 2 ATOIN Aokt 445 59 skl day 473
ol +lolate e FES Fo2M 19 Haks Yopd
o AR RS 71 4 et

[DCT] N/A (912)

[Text] stamol el 1.

[TIMEX3 B ] text="U1¥", type="DATE’,

value="XXXX-XX-XX', day="+1'

2 AolA Fekst £74d=
2 ARgEjolof 3Tk, GOk A Y A} 202202
ZO|RE A%, offl oAt Zo] Y ok ARt
o ZOiRRl Aats value £740l g2 4 . ES

U] ARl Al g gt
Z, value £41} year £42
o, of2f oflA|2] timex3 EjLof|lA= va
olgt= Ad) At year £49] ‘+1’o
WS Wiz oRojor Fh oW sk ok
[SO-TimeML& H|E5}o] 1291 AA|E]9E annotation
schemeoi| A AFE-SF value £7d9] 795 ZslisHA] ke
A ATEY TS O 4 AES 5] ot
et 20724 5% S ol ek kel A2 %

year &/d0ll=

_D:'
r lr
oz
)
o
=

=

[DCT] 2022-12-01

[Text] Widol] BA}.

[TIMEX3 1]
value="2023" year="+1'

text="Ud’, type="DATE’,

2. Normalization of TIMEX3 Attributes
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Table 2. List of rules for normalization of year, month,
day, and week attributes. ‘N” in rules denotes a
sequence of numbers or a cardinal number, whereas
‘N’ in values indicates a normalized number.

Rules Value
NE (1) year="-N"
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Table 3. List of rules for normalization of hour, minute,

second, and week attributes. ‘N’

in rules denotes a

sequence of numbers or a cardinal number or a ,

whereas ‘N’ in values indicates a normalized number.
Rules Value
NAIZHEEIR) hour="-N"
hour NAIZHEH &) hour="+N"
NA| 7Y hour="~N"
NE(QHA) minute="-N"
minute NE(EH &) minute="+N"
B minute="~N"
NZ(QHA) second="-N"
second NZ(H|ZE) second="+N"
N Z Y second="~N"
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Fig. 2. Sample of dialog data file.

Table 4. Data statistics.

Item Value
Dialog 624
# of documents News 174
History 243
Avg. # of sentences Dialog 5.78
(utterances) of a document Ngws 17.43
History 8.11
Dialog 9.29
Qgg.teﬁczf words of a News 1484
History 13.65
Dialog 3,765
# of TIMEX3 tags News 1,800
History 1,270
year 726
month 165
day 582
# of attributes week 209
hour 8
minute 6
second 1
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Table 5. Accuracy of each attribute.

Attribute Accuracy(%)
year 73.14%
month 61.21%
day 74.57%
week 91.39%
hour 75.00%
minute 50.00%
second 100.00%
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