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Q 1. 820 DBPedia 22 H|0|E| A A

1.1 DBPedia 2H=0f H{7TH 2 22 F Triple(Subject, Relation, Object) H|O|E 2t
1.1.1 2016 = DBPedia dump 2| LEE At
1.1.2 OO[E} & B2t E7|27} ZetEl H|O|E= X2
1.1.3 triple(Subject, Relation, Object) T+ H|O|E{E pandas®| dataFrame w122 &
04| A |y Subject - <httpy/kodbpedia.org/resource/ OFLID|_Z=X|>
Relation - <httpy/dbpediaorg/ontology/birthPlace>
Object - <httpy/kodbpediaorg/resource/==._A|>
1. 2 Triple DataZ25-E Simple Question Dataset 444
1.2.1 2H| AEO| ZESt= OfFLt RARIES ZAIRL Ol 55 12{510] 225 2
1.2.2 XY 2 100712] RelationS AFESH0] RelationDICH 5-107H2| Question DataE T+55HS
Of|A|) birthPlace - ~'2| = liX|= O{C|QIZI7, ~0|/7} EfO{ ' 20| OfC[0f| 27,
~0|/7}" EHO'h 220 Of T L {77F?
1.2.3 FoE IS 2I610] o B2 Relatondt 101 -2 Question Dataset0] ERE A
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2.1 Question BIO X 2|
2.1.1 QuestionOflAf Subect0ll SiESH= F22 ot FAHEE) B IZ A2[SHH LIHX|
7|2 NP2 BIO tag 12 space THIZ X2|SHK| 2 O|X| 2k
ok 0= A S V0| R0 ot 2AEE %I BRSE
2.1.2 =8¢ 4%, 2F =%0| BOZ tagE =80
Of|Af) Input Qusetion— HLHZ O] EfO{ =k 222 O Q17 F2
Input Subject - dOiE
output = [, B} [, 1], 5,11, [0, O] ....[7L OL. 7 O]
2.2 Bilstme =z ﬂxrtagi == A TS
2.2.1 keras sequential model LH2| Bistm= O|&

2.2.2 Z 2Xo| EZ35} OPad)S H|2ISH train datadilA] 0| AR L= 2Xt =22 ESS}

2.2.3 =3 &|= O|0|H= 24Xt 2 BIOE tagE! H|O|E
2.2.4BIO EHZOf|A] BIZH MEHSIO] prediicted THO{ 4
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© 3. 3=0f Question0f| A relationg F%

3.1 DBPedia relation M2 E23}
3.1.1 DBPedia®| triple 0| A relation= T 2O dass THUE B
3.1.2 relation= entity2f 2HA| 10| ZO| O ML E 2 RBIO| LI+ relation 242 A S0
dataset0]| LI2+= =AMOI2 EE3}
3.2 O(NNZ 0| 8310 QU E E reatonR 2 ==
3.21 et ONN 225 S5t £Hof £ = E2(510f Embedding
3.2.2 text ONN 22| (NN 22 0|83}0] relationS &
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4.1 Subject ==
4.1.1 T GIO|EE 8: 22 LI+ 22! train, test H|O|EH{E AFE:
4.1.2 The=BIO EHE 2ot - E 358% (eg. [RX|_9] 1= =X HAE])
4.1.3 Bigram Feature M-8 A| H=E 91%

4. 2 Relation ==
4.2.1 Data2| 15%E T2 TE510] test data= AFE
4.2.2 relation =2 &= =? 766%
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© 4 Predict Subject model #Z

1.1 BIO tagging 24
1.1.1.B7F O] 7} LiR&= AS WXAZ|7]| £/510] 22 To E7| M S ete 72 tagE &
dEHR T 55 UF22 B/ ARRIRES 2i0))
1.1.2.BIO tag list G[O|EE HTE TO{ 0| o5
1. 1. 3. BIO tagging2| ‘d2t = %= 5% S/t
1. 1. 4. Predicted Subject®| Mtz = 702%2 28l 712k St

1. 2 Bigram 24| 0|8
1. 2. 1. Dataset®| Subject®| 232 X%
1. 2. 2. Predicted Subject®| 2 22Xt 4] LI pair2 X%
1. 2. 3. pair’} Dataset LIF-2| Subjectd| 22210 &|0f RUCHH SHE Subjectd| E+E F
1.2.4. 87t 7P =2 SubjetS Predicted Subjet = H4
1.2.5. 87 7HY &2 SubjetS Predicted Subjet2 'HE
1.2.6.7|E EE=0 CHSHA|= Sparql HIO|H Ao = X2| [X] RIUSL
0|2 0|85} Sparg| C|O|E EAlo 2 HAO| 7FSMCHO5% HEtr)
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o 5. Predict Relation model 84

2.1 Train X test data M|Z+ HA
2. 1. 1. Train datali| train E|X| 4= relationO] HZAE|0] ZA|E 2 2 relation 171 question data=0] train
datalf] HO{ = 171 ZehE &= U S HY
2. 1. 2. Train data?} test data®| 245 H|O|E{7} relation =A{CHE H-E0] k|0 A0 shuffle 510 a5
2. 2 Predict Relation %
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1.1 8k5 H|0|E| E-&(Predict Relation2| THA))

1.1. 1. Train data”t SH=0{ 2= O|O|E{7} 87| 20]| &5 AlZ|7| /et TIOIHE
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Case
No.

TEST
1.1.1

(7ls)

Test
1.1.2

(71s)

TEST
1.2.1

(7ls)

TEST
1.2.2

(71s)

HIAEAHO|A
=5
2 HelofM
Subject & E 23|
FESt= A7t
& E|0{Of BhCL,
2 HelofM
Relation = 25|
FESH=AZL
TEE|0{OfF BhCE,
AL S &3
Simple question 0|
T2 Yo FH=
YU Z|o{of BHLL,
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B nt
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T og o
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© O o

ot
==

o
4 b ro

T 0 0 HO

o I

ERC

OfL}O| Z=X| 7}
Efof it 22

ofC|el7t?

OfLtO| Z=X|7}
ol 22
OfC[QI7F?

AbE R 9E:
ofLbO| Z=X|7}
Efof it Re

ofC|el7t?

ofLto| ZX|7}
Efofit 22

= AL

ofC|el7t?

Ofl & 2t

“OfLID| Z=X|"Eh=
HOIE7t ==&

“birthPlace” 0| 2=
HiolE 7t E=F

(OF/LtBI/Z=XI /7L
EjOILt/L /x2/2/
ofCl/
Ol/7t/?/)

0x
Ok

- [('OF, 'NNGY,
(LEO 'NNGY,
(ZX|', 'NNG",
('7F, 'JKS"),
CEHO{LE, "'VVY),
(‘'u', 'ETD"),
(=, 'NNG"),
(< X,
('O C|", ‘NP,
(o', 'VCP",
(w7}, 'EFQ"),
(7", 'SF)]

Main_Controller

<<interface>>

+ input_question
+ validate

+ print_database
- print

CNN

<<interface>>

- train
+ test
+ run

Morphs

<<interface>>

+ morphs
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TEST
131

(?15)

TEST
1.3.2

(?15)

TEST
133

(?18)

Test 2
(H17]5)

HXEH Ol

=H

otel 7jz 22
d=2t5| subject 2F
Relation =

FEol of T,

ol2isl 22| 2 2
d=SHA Sparq| o]
BH=0{ X OF BtL}.

DBPedia &
FASHY EHHO|
‘=SHA| LELOF

oL},

Simple Question =

TOoEo BEHE
70% O| &2

=-dsloFetet.

ofL}O| Z=X|7}
EfOjF X2

oLtz

Subject —
OfLto| =X|
Predicated -

EfOf:t X

SELECT ?b
WHERE
{ <http://ko.dbp
edia.org/resour

ce/OFLIO] 2=
X|>
<http://dbpedia

.org/ontology/b
irthPlace> ?b .}

Simple
Question 2|
Test Dataset =
2o

(o]
iE

Subject — OFLtO]
BN

Relation —
birthPlace

Select EfO{ L 2
Where OfL}O|

=X

LT3

0x
0p

=
— SELECT ?b WHERE
{ <http://ko.dbpedia.org/re
source/OfLFO| Z=X|>
<http://dbpedia.org/ontolo
gy/birthPlace> ?b .}

M
o o

~ERAP ZDtt L2 L.

Main_Controller

<<interface>>

+ input_question
+ validate

+ print_database
- print

CNN

<<interface>>

- train
+ test
+ run

DB_Connection

<<interface>>

+ to_sparq|
+run
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