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Overview�

•  Our(system(for(FV(

•  Our(system(for(SV(

•  Results(of(formal(and(unofficial(runs(

•  Discussion(
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System(developed(for(FV�

•  FVG01(
– System(based(on(character(overlap(ra:o(

•  FVG02(
– System(based(on(existence(of(entailment(result(‘Y’(

•  FVG03(
– System(based(on(vo:ng(of(entailment(results�
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Features(used(by(our(systems(for(FV�

•  Overlap(ra:o(
•  Mismatch(of(expressions(

•  Strings(decomposed(into(three(parts(
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Overlap(ra:o�

•  Overlap(ra:o(of(en::es�

/�

:(a(set(of(en::es(

:(frequencies(of(((((in(a(given(string(�



•  Direc:onal(overlap(ra:o(of(en::es�
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t1X����K��=A�%F4�G�9@?5(
t2X����K��=?5(

e.g.�



•  BiGdirec:onal(overlap(ra:o(of(en::es�

1�

t1X����K��=A�%F4�G�9@?5(
t2X����K��=?5(

e.g.�



Examples(of(en::es(used(in(FV�

•  (C((((((:(set(of(all(character#unigrams#in(Japanese(

– set(of(all(character(unigrams(in(Japanese(

•  (B((((((:(set(of(all(character#bigrams#in(Japanese(

– set(of(all(character(bigrams(in(Japanese(

•  (B((((((:(union(of(Kanji#and#Katakana#character#sets�
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Named(en:ty(mismatch�

•  Mismatch(of(named(en::es((NE)(in(t1(and(t2(
– Whether(t2(contains(named(en::es(not(included(
in(t1(

t1X����K��=4���%F�G�9@?5(
t2X���%F����K��=A7?5(False�

t1X����K��=4���%F�G�9@?5(
t2X"��
F����K��=A7?5(True�
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Number(expression(mismatch�

•  Mismatch(of(number(expressions(in(t1(and(t2(
– Whether(t2(contains(numerical(expressions(not(
included(in(t1(

+*�

t1X���%F����K��=41559�D��5(
t2X1559�4���%F�G�9@?5(False�

t1X���%F����K��=A7?5(
t2X1559�4���%F��=?5(True�



Strings(decomposed(into(three(parts�

•  The(longest(common(prefix(h(and(the(longest(
common(suffix(t(are(iden:fied,(decomposing(
the(text(pair(into(three(parts(as(follows:(

•  ht_ra:o(is(defined(using(h(and(t(as(follows:(

t1XSLMU��QSR&�F#�B6I5(
t2XSLMU��QSRK&�>I;CF#�B6I5�
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FVG01�

•  System(based(on(character(overlap(ra:o(

•  Character(overlap(ra:os(are(calculated(for(
each(of(top(five(sentences(of(top(five(
documents(in(search(results(

•  Entailment(is(iden:fied(when(the#raEo#for#any#
sentence#of#any#document#becomes#larger#

than#the#threshold�
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FVG01XSystem(based(on((
character(overlap(ra:o�
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FVG01XSystem(based(on((
character(overlap(ra:o�

+.�

t2�

selected(t1(
selected(t1�
selected(t1�

N�
N�
N�

RTE(based(on(character(
overlap(ra:o(

(RTE(results((
for(each(t1�

final(RTE(result(

t2(is(finally(iden:fied(as(‘N’(
if(all(of(selected(t1(are(iden:fied(as(‘N’(

N�



FVG02�

•  System(based(on(existence(of(entailment(
result(‘Y’(

•  Ini:al(entailment(is(iden:fied(using(the(base(
MC(for(each(of(top(five(sentences(of(top(five(
documents(in(search(results(

•  Final(entailment(is(iden:fied(if#any#of#the#top#
five#documents#is#idenEfied#as#‘Y’�

+/�



FVG02XSystem(based(on(existence(of(
entailment(result(‘Y’(
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FVG02XSystem(based(on(existence(of(
entailment(result(‘Y’(
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BaseGMC�

•  Base(RTE(system(used(for(FVG02(and(FVG03(

•  RITE2GSKLGMCG01(was(adopted,(which(gave(
best(performance(in(MC(subtask(at(RITE2(

•  MC(subtask(requires(classifica:on(into(four(
categories�
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t1(

t2�

t1(

t2�

t1(

t2�

t1(

t2�

Forward( BiGdirec:onal( Contradic:on( Independence(



Algorithm(for(BaseGMC�

+3�

Contradict(
(t1,t2)?�

Return(‘C’(�

BaseGBC(
(t1,t2)=‘Y’�

BaseGBC(
(t2,t1)=‘Y’�

Return(‘I’(� Return(‘B’(� Return(‘F’(�

BaseGMC�

END�



Algorithm(for(BaseGBC�

,*�

CaseGA?(or(CaseGB?(
or(CaseGC?(

Return(‘N’(�

NE_mismatch?(
or(Num_mismatch?(

Return(‘N’(� Return(‘Y’(�

BaseGBC�

END�

Cor_D(t1,t2)(>=(0.73�

Kor_D(t1,t2)(>(Cor_D(t1,t2)(>=(0.69�

(0.69(>(Cor_D(t1,t2)(>(0.65)(
And(((Kor_D(t1,t2)G0.1)(>(Cor_D(t1,t2))�



FVG03�

•  System(based(on(vo:ng(of(entailment(results�

•  Ini:al(entailment(is(iden:fied(using(the(base(
MC(by(vo:ng(the(RTE(results(for(each(of(top(
five(sentences(of(top(five(documents(

•  Final(entailment(is(iden:fied(if#any#of#the#top#
five#documents#is#idenEfied#as#‘Y’�
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Summary(of(our(systems(for(FV�

•  Final(RTE(result(based(on(ini:al(RTE(results�

,.�
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System(Valida:on�

•  Task(to(recognize(whether(t1(entails(t2(for(the(
given(text(pair((

•  Requires(RTE(in(various(linguis:c(phenomena(
related(to(entailment(

,/�



System(developed(for(SV�

•  SVG01(
– System(using(SVM(as(the(classifier(

•  SVG02(
– System(using(Random#Forest#as(the(classifier(

•  SVG03(
– System(using(Bagging(as(the(classifier�

,0�



Features(used(by(our(systems(for(SV�

•  Surface(features(
•  Numerical(expressionGbased(features(

•  Loca:on(features(
•  Named(en:ty(features(

,1�



Surface(features�

•  cos_sim_w(

•  cos_sim_c(

•  jaccard_coeff_w(
•  lcs(

,2�



cos_sim_w(/(cos_sim_c(/(
jaccard_coeff_w�

•  Cosine(similarity(of(content#words#

•  Cosine(similarity(of(characters#

•  Jaccard(coefficient(of(content#words#

,3�



lcs�

-*�

•  LCS,(the(longest(substrings(common(to(t1(and(
t2,(normalized(by(the(length(of(t2(

t1XSLMU��QSR&�F#�B6I5(
t2XSLMU��QSRK&�>I;CF#�B6I5�



Numerical(expressionGbased(features�

•  numexp_exact(

•  numexp_n2subset(

•  numexp_n1subset(

•  numexp_diff(

-+�



numexp_exact�

•  Whether(all#the#numerical#expressions#in#t2#

are(exactly(included(in(t1(

•  Ranges(should(be(the(same(as(those(in(t2(

-,�

t1X12/11DTVPW�!K 85(
t2XRITEGVALD(>I�!F12/10C12/11D6I5(False�

t1XNWSLVWOF12/9�12/12D&�<JI5(
t2X12/9�12/12E'4��G	�>I5(True�



numexp_n2subset�

•  Whether(all#the#numerical#expressions#in#t2#

are(par:ally(included(in(t1(

--�

t1X12/11DTVPW�!K 85(
t2XRITEGVALD(>I�!F12/10C12/11D6I5(False�

t1XRITEGVALD(>I�!F12/10C12/11D6I5(
t2X12/11DTVPW�!K 85(True�



numexp_n1subset�

•  Whether(all#the#numerical#expressions#in#t1#

are(par:ally(included(in(t2(

-.�

t1X12/11DTVPW�!K 85(
t2XRITEGVALD(>I�!F12/10C12/11D6I5(True�

t1XRITEGVALD(>I�!F12/10C12/11D6I5(
t2X12/11DTVPW�!K 85(False�



numexp_diff�

•  Whether(one#or#more#numerical#expressions#

exist(in(t2(which(do(not(match(with(those(in(t1(

-/�

t1XRITEGVALD(>I�!F12/10C12/11D6I5(
t2X12/11DTVPW�!K 85(False�

t1X12/9DFEVIAENWSLVWO:6@?5(
t2X12/11DTVPW�!K 85(True�



Loca:on(features�

•  loca:on(
– Whether(locaEon#names#in(t2(are(also(referred(to(
in(t1(

-0�

t1X���%F��K��=A7?5(
t2X��K�H?��)�%F��K��=?5(False�

t1X���%F�$K��=?5(
t2X1559�4�%F�$G�@?5(True�



Named(en:ty(features�

•  ne_n2subset(
•  ne_diff(
•  ne_cos_sim(

-1�



ne_n2subset�

•  Whether(all#named#enEEes(in(t2(are(par:ally(
included(in(t1(

-2�

t1X����K��=4���%F�G�9@?5(
t2X���%F����K��=A7?5(True�

t1X����K��=4���%F�G�9@?5(
t2X"��
F����K��=A7?5(False�



ne_diff�

•  Whether(a#named#enEty#exist(in(t2(which(is(
not(included(in(t1(

-3�

t1X����K��=4���%F�G�9@?5(
t2X���%F"��
K�C=?5(True�

t1X����K��=4���%F�G�9@?5(
t2X���%F����K��=A7?5(False�



ne_cos_sim�

•  Cosine(similarity(of(named#enEEes�

.*�



Systems(developed(for(SV�

•  SVG01(
– System(using(SVM(as(the(classifier(
– Poly(kernel(is(used(

•  SVG02(
– System(using(Random(Forest(as(the(classifier(
– Number(of(trees(set(to(150(

•  SVG03(
– System(using(Bagging(as(the(classifier(
– REPTree(is(used(as(a(base(classifier�

.+�



Formal(runs(in(FV�
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Validity(of(documents(selected(as(t1�

.-�

•  Degree(of(coincidence(b/w(correct#t1#and(t1#
selected#by#each#run#or#by#TSUBAKI(is(
es:mated(

•  Coincidence(measured(with(all#the#correct#t1#
docs#provided(by(organizers(



Validity(of(documents(selected(as(t1�

..�

•  Degree(of(coincidence(b/w(correct#t1(labeled(
as(‘Y’(and(t1#selected#by#each#run#or#by#
TSUBAKI(is(es:mated(

•  Coincidence(measured(only(with(correct#t1#
docs#labeled(as(‘Y’(provided(by(organizers(



Example(of(missing(documents�

./�

Remember#that#

the#degrees#of#coincidence#

in#the#previous#two#tables#

are#esEmated#lower#than#those##

with#the#truly#correct#documents�



Formal(runs(in(SV�

.0�

SVG01(:(SVM(
SVG02(:(Random(Forest(
SVG03(:(Bagging(



Unoffical(runs(in(SV�

.1�

•  Amer(subminng(the(results(of(formal(runs,(
errors#were#found#in#calculaEng#some#

features(used(in(SV(subtask(

•  Corrected(results(are(shown(below�



Abla:on(analysis�

•  Abla:on(analysis(were(carried(out(to(clarify(
the(degree(of(contribu:on(by(each(feature(for(
each(run�

.2�



Result(of(abla:on(analysis:(SVM�

.3�



Result(of(abla:on(analysis:(Random(Forest�

/*�



Result(of(abla:on(analysis:(Bagging�

/+�



Discussion(of(abla:on(analysis(1�

•  High#contribuEon#by#surface#features#
confirmed(with(any(classifiers(

•  Low#contribuEon#by#lcs#observed,(however,(in(
Random(Forest(

•  It(is(presumed(that(the(values(of(lcs#change#in#
a#very#wide#range(compared(to(other(surface(
features(

/,�



Result(of(abla:on(analysis:(SVM�

/-�



Result(of(abla:on(analysis:(Random(Forest�

/.�

Indicates(the(tendency(
dissimilar(to(SVM(



Result(of(abla:on(analysis:(Bagging�

//�

Indicates(the(tendency(
similar(to(SVM(



Discussion(of(abla:on(analysis(2�

•  Only(slight(differences(were(observed(in(macro(F1(when(
removing#either#numerical#expressionAbased#features,#
locaEon#features#or#NE#features#with#SVM#and#Bagging#

•  Some(of(the(macroGF1(and(accuracy(were(decreased(as(
much(when(removing#each#of#those#features#as(when(
removing(surface(features(with(Random(Forest(

•  Some(of(the(numerical#expressionAbased#features,#and#
named#enEty#features#bear(an(inverse(rela:on,(where(one(
feature(becomes(’true’(when(the(other(one(is(’false’(
–  for(example,(a(rela:on(b/w(numexp(diff(and(numexp(n2subset(

•  Therefore,(it(was(found(that(removing(one(of(those(features(
didn’t#help#decreasing#the#macroAF1#or#accuracy#and#
rather#increased#them#

/0�



Discussion(of(abla:on(analysis(3�

•  Low(contribu:ons(of(numerical#expressionAbased#features,#
locaEon#features#and#NE#features#compared(to(that(of(
surface(features(

•  This(is(because(the(rates#of#document#pairs#including#
missing#values#in#these#features#were(high(in(the(test(data:((
–  28%(in(numerical(expression(based(features,(
–  40%(in(loca:on(features,(and((
–  72%(in(named(en:ty(features(

•  Actually,(numerical(expressionGbased(features(contribute(to(
the(classificaEon#strongly#in#SVM#and#contribute#
supplementarily#in#Random#Forest#and#in#Bagging,(when(
combining(with(other(features(such(as(loca:on(features(
and(NE(features(

/1�



Conclusion�

•  Described(the(systems(and(results(by(KSU(team(
•  In(FV(

–  three(systems(were(evaluated,(each(of(which(are(based(on(character#
overlap#raEos,#existence#of#entailment#result#‘Y’,#and#voEng#of#
entailment#results##

–  Didn’t(achieve(high(recogni:on(results.(Lots(of(work(to(do(including(
features(and(classifica:on(methods(

•  In(SV(
–  three(systems(were(evaluated,(each(of(which(uses(different(classifiers,(

with(surface#features,#numerical#expressions,#locaEon#and#NE#
features#

–  Achieved(the(fourth(place(in(formal(run(
–  Abla:on(analyses(show(that(surface(features(are(s:ll(influen:al(
–  Appropriate(introduc:on(of(more(seman:c(features(is(necessary(for(

further(improvement(
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