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1 Causal Relation Acquisition for Causal
Relation Features
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Table 1: Top-20 causal-relation instances. Here we rep-
resent the instances as (A, B), where A is a word repre-
senting a cause of B.

De Saeger et al. (2009) proposed a weakly super-
vised method that uses class-dependent pattern in-
duction for knowledge acquisition. It takes as in-
put a number of seed patterns, such as “X causes
Y’ for the acquisition of causal relation instances,
and learns a large amount of paraphrase patterns to
extract relation instances from a corpus. These pat-
terns are called class-dependent paraphrase patterns,
as they place semantic word class restrictions on
the noun pairs they may extract, like “X:chemical
causes Y:disease.” These class restrictions enable

Freq. | Pattern Freq. | Pattern
6215 | BOJRR & 4 HA 1253 | B&#B5 <A

(A is a cause of B) (A preventing B)
2665 | BA# Z A 1225 | BAfE9A

(A brings about B) (A accompanies B)
2521 | AlgBAAI&i#2 29 | 1216 | AlFBORKIZ % %

(A causes B) (A is a cause of B)
2509 | BAR|E# 2 TA 1033 | BOERTH DA

(A causing B) A being a cause of B
1902 | AZB%AR| &2 9 | 1003 | AICLXHBT 3

(A causes B) (doing B by A)
1707 | ASB&# 2 ¢ 953 | AICKEKRT 5B

(A causes B) (B arising from A)
1271 | A/ < %B 883 | AlgBA K Z 9

(A came from B) (A brings about B)
1269 | AlIBDJFERK L% % | 861 | AICHESB

(A is a cause of B) (B accompanied by A)

Table 2: Causal relation patterns used for acquiring the
top-100,000 causal relation instances. Here A is a word
representing a cause of B. Freq. represents the number of
causal relation instances acquired by this pattern.

to distinguish between multiple senses of frequent
but highly ambiguous patterns. For instance, given
a class independent pattern “X causes Y as seed,
if we restrict X and Y in “Y from X” to the classes
of chemicals and diseases (as in “cancer from cad-
mium”), the class dependent pattern “Y:disease from
X:chemical” becomes a valid paraphrase of “X
causes Y.” Note that, other class restrictions of the
same pattern (e.g., “Y:products from X:company”,
as in “iPhone from Apple”) may not yield a valid
paraphrase of “X causes Y.” To obtain word classes
they use a large-scale word clustering algorithm
(Kazama and Torisawa, 2008), and rank each in-
stance in the corpus according to a score based on
the semantic similarity between the seed patterns



Qigkz/ N7V TTL<-HTE, HEAE
AL DI, FEHOFHEAT -2 3
vl BAESDSLREEFLRALD
DIFFHETT N

(Seawater looks a colorless transparent liquid
if it is in a bucket. But why does it appear blue
when we see it from space or space stations?)
Q BHARIITCRIFIBEEZEDZERIT
17 A>T oI5 LI, (halls
DRE KL B ERIZERHHIT O
KETT?

(I'am using a bicycle every day to commute to
school and I have never suffered from deflated
tires of my bicycle for a month. But why are
tires of my bicycle deflated so fast over the
weekend or if I do not ride my bicycle?)

Q: ERESRIED / — N EHME A ZE L
Lo ETETN?

(Why was the Nobel Peace Prize awarded to
Eisaku Sat0?)

Q)7 FBMETHESZDIEED
LTTIn?

(Why is Hollywood so famous for movies?)
QM TEREXRN ISV =7
WEBLDERETT N

(Why did Matsushita Electric Industrial Co.,
Ltd. change its company name into Pana-
sonic?)

QS

QS2

Table 3: Samples of questions in QS1 and QS2

and each class dependent pattern the instance co-
occurs with.

We applied this method to our target corpus
(600 million Japanese web pages) and used the top
100,000 causal relation instances. In our experi-
ments we use these 100,000 instances along with
490 causal relation patterns that acquired more than
10 causal relation instances in the top-100,000 re-
sults as causal relation features for B-Ranker+CR.
Table 1 lists the top-20 instances by their extrac-
tion score and Table 2 lists the top-20 patterns by
their frequency in the acquisition of the top-100,000
causal relation instances.

2  Questions in QS1 and QS2

Table 3 lists samples of questions in QS1 (obtained
from the Japanese version of Yahoo! Answers) and
QS2 (created by our annotators). As described in our
paper, questions in Yahoo! Answers are aimed at hu-

man readers and users often “set the stage” by giving
lots of background information about their question.
Table 3 shows some typical questions in this style
from QS1. On the contrary, questions in QS2 more
compact than those in QS1.

3 Correct Question-Answer Pairs in Our
Test Sets

Table 4 and 5 show samples of correct question-
answer pairs in our test set, where the samples in
Table 4 and those in Table 5 are distinguished by the
condition whether a question has a sentiment phrase.
Sentiment phrases identified by opinion extraction
tool are represented with underlined strings and their
polarities are shown in red for negative and blue for
positive. As shown in Table 5, polarities of senti-
ment phrases in a question and its answer sentences
are often in agreement if both the question and its
answer candidate have sentiment phrases. This fol-
lows our hypothesis concerned with sentiment orien-
tation and we think this can explain the improvement
using phrase-polarities as features. Note that opin-
ion extraction tool does not always correctly identify
sentiment phrases or their polarities. For example, it
assigned a wrong phrase-polarity, positive, to senti-
ment phrase I 7 7 OB E > TE T 5 DI
(is the number of koala bears decreasing) of Q8 in
Table 5. In this case, it is hard to expect that this
wrong phrase-polarity can contribute to finding cor-
rect answers of Q8.
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Ql

TERY 3L X-R-OBERREHERTRICA LD TTH?

(Why is Beaujolais Nouveau of the year released on the same day all over the world?)

Al

CARY a3 L X AR - FRIICARDE WO A = A =R ES S T nhiZ
bbb d, HET5L0C4>TLESLDTLISAFEr6BERAEZL 1 HD
FIRBHIZRDOONT, COMEHEITT7AELTEBbALENIAC I LIZE S
fon LLORENRDHD X7,

(... Because Beaujolais Nouveau has been the most popular wine in the world, the manufacture
rushed to ship the wine even though its process was not finished. For this reason, selling Beaujolais
Nouveau of the year has been disallowed before the third Thursday of November since 1984. ...)

Q2

BIREEESAMEOEE L F + A MIBEFBEOER BT 2EAAHL2DE4ET
T

(Why does Hayao Miyazaki, a Japanese film director, have tendency not to cast professional voice
actors for his film?)

A2

CTHLOIKR] . BooffRiC7ooFEem EERE . R, ZEICKRET5H
MEG, ZOHBER, POTELCREREEOEAMORMHERLS, FE. LBz E
HLTWEIENDFERERTHD LEEDON TS,

(... After producing the Porco Rosso, he has casted actors or actresses as a voice actor rather than
professional voice actors for his work. It is known that this tendency comes from his experience
when he made long films at the beginning of his career in Toei Animation. ...)

Q3

BREEPBEZDOLEIRE S T CIFKEMERTHELL I TINEE DL I %
RRIN/BEDLATTN?

(Why are the spiral directions of cyclones different according to Hemispheres of the Earth? )

A3

RBE LA 70 ot RO BEET L JLHEKRT I REEERE D BEIR TR
FED EHIZRESDTHES, . ZOLIAMEETEIE. [T2)F VDN LLiTh
5 Bk EOKKIZEH K RNT DO L > TREST W ET,

The spiral direction of huge cyclones is clockwise in the Northern Hemisphere, while counter
clockwise in the Southern Hemisphere. ... This is due to the Coriolis force that affects atmospheric
dynamics on the Earth.

Q4

ALEWALDEF 3 ARNE %5 LENHBDCT I BEALIETCLEID
TLxIM?

(Why does gum base become melted when eating chocolate while chewing gums")

A4

oo HAX=-RF, FIALGEDOEMERBESC MY THESNLERE =
BRI, B sE TRV A Y 7 FLo A E2MATIESNS., ML=
VBRI HEEYE., — W F a3 - MIHEEEATHS, —HICRXNE I L
T\ 7‘74\@@%#/\3/‘\5(:@ DIBETTHEWLI LI D,

(... Gum base is made of polyvinyl acetate, polyisobutylene and plant resins such as chicle. Here,
polyvinyl acetate is fat-soluble. On the contrary, chocolate has fats. If we eat chocolates when
chewing gums, the fat-soluble polyvinyl acetate in gum base reacts with the fats in chocolates and,
as a result, the structure of the gum is broken. ... )

Table 4: Samples of correct question-answer pairs in our test set, where questions have no sentiment phrase




QS | LM ARMDEERNERTLEA L T L BENBRELDTEN?

(Why does the risk of inflation increase if prices of imported goods rise?)

AS| .. OXNTwvya A7 LI3ES - EMHEE - #REFED I X N EFHEFEME
BOClits (B a2 G2 TEL A7 L ThHE, MARDOEBELMEI A > 7 L 3ER
LubGatHN ET, ..

(...Cost-push inflation is a type of inflation caused by substantial increases in production and sell-
ing cost such as costs for wage, materials and rent. A sudden rise in prices of imported goods is
one reason of the cost-push inflation.)

Q6 | ¥, FTLAF-MERILLZDTTN?

(Why does allergic rhinitis occur?)

A6 | T LNF-MBRIBICASTELHREZPERL L9 & LT, SRS HE ICIE L
gkl anx .,

(... Allergic rhinitis occurs when a human body responses allergens inhaled by an individual in
order to eliminate the allergens which are detected by a sensitized immune system as harmful to
the body. )

Q7 | tERERIED / — NI PMEZZE L LDE LTI Nn?

(Why was the Nobel Peace Prize awarded to Eisaku Sat0?)

AT | EBRRIETHRBEIL D%/ -~V FHEAZE L o, ZEHBIT /L TR
BaRHLLHE €L CERDFER=ZFABOREZITHNTLETHD LI, .

(... After that the Nobel Peace Prize was awarded to Eisaku Sat0, the former prime minister of
Japan. This award is due to his two achievements: Japan’s attainment of the reversion to Japan of
the Okinawa Islands by diplomatic negotiations and settlement of the three non-nuclear principles
in Japan. ...)

Q| F-ANZNTTAT ZOREDBFE SO TCETCNEDELETTN?

(Why is the number of koala bears decreasing in Australia?)

A8 | .. 20K ICA ST A-AMZNT7DI7 T DEIF300GPEH58GPEIZ £ T
WAL TFEd, N7y 7lkE BERELES, 20 L)AL LHER
ERHTHEDTY, -

(... In the 20th century, the number of koala bears in Australia has decreased from 3 millions to 80
thousands. Hunting, wildfire and development lead to this tragedy. ...)

Table 5: Samples of correct question-answer pairs in our test set, where questions have at least one sentiment phrase.
Note that opinion extraction tool assigned a wrong polarity to 2 7 < O 03> T & TLrA DL in Q8.



