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A lexical database for English
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( William Shakespeare, book/author/works written, Romeo and Juliet)

head entity relation tail entity
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B WolframAlpha s
p

Enter what you want to calculate or know about:

how big is China

2] | T = Examples == Random

Assuming “how big" is intemational data | Use as referring to socioeconomic data or referring 1o species or
referring to administrative divisions instead

Assuming total area | Use population instead

Input interpretation:

China total area

Result: Show non-metric |

9.597 » 10% km? (square kilometers) (world rank-4'")

Unit conversions:
9.597 %10 m? (square meters)
3.705 million mi? (square miles)

1.033x 10 /2 (square feet)

Comparisons as area:
2 0.96 « total area of Canada (9 98467« 10 km? )
~ 0.996 « total area of the United States (963142 10" k)
= largest extent of the Roman Empire (. aMm? |
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Yoshua Bengio. Deep Learning of Representations. AAAI 2013 Tutorial.



* 1-hot representation: basis of Bag-of-Word
Model

star [0,0,0,0,0,0,0,0,1,0,0,0,0, -]
sun [0,0,0,0,0,0,0,1,0,0,0,0, 0, -]

sim(star, sun) = 0 @




* Count-based distributional representation

he curtains open and the stars shining in on the barely
ars and the cold , close stars " . And neither of the w
rough the night with the stars shining so brightly , it
made in the light of the stars . It all boils down , wr
surely under the bright stars , thrilled by ice-white
sun , the seasons of the stars 7 Home , alone , Jay pla
m is dazzling snow , the stars have risen full and cold

e cucumber

shining bright trees dark look

stars 38 45 2 27 12
e stars

® Sun




* Distributed Representation (Word Embeddings)
- SNERFORAEET . NME. KEEE

Manifold of known classes n

New testimage
from unknown
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born in Mom
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Miami John




o XWHEEIL (head, relation, tail), ¥relationfE

A Mhead®tail B ERIF IR 1E

A

LB h +r=t




o FEEPRZL
- N TFESXELH=JH(,rt), BZXh+r=t
— S FHEIRMN = TTHEN AN HE B IZE M
- EXFEERE

f(hr,t)=|h+r—t|

fC A, A= T, b 50 > FC W, th AT, EifE)



BRERH S (hrt) =[],

SR X X rrfrt)-fi )],

(hrt)eA(h rt e

L [x], =max(0,x)

wREE )<L,

<Ll <1

A RrEFREF=THNES
A REETAHAMN r, O)RFIEAES



WALL-E  _has _genre ?




WALL-E
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_has_genre
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Animation
Computer animation
Comedy film
Adventure film
Science Fiction
Fantasy

Stop motion
Satire

Drama
Connecting



Freebasel5K

S
Co

_.Translation-based Model

S
~
L

i
(o)}

BN
(92}

¢
Tensor Factorization (RESCAL)

NN
w

IS
N

4 Bilinear Model (SME)

H
[u

Predictions in the Top-10 (%)
IS

S
o

O Projection Matrices (SE)

w
o

I I

0 20 40 60 80 100

Number of parameters (in millions)



Entity Tsinghua_University A.C._Milan
1 University_of Victoria Inter_Milan
2 St._Stephen's_College,_Delhi Celtic_F.C.
3 University_of Ottawa FC_Barcelona
4 University_of British_Columbia Genoa_C.F.C.
5 Peking_University Udinese_Calcio
6 Utrecht_University Real_Madrid_C.F.
7 Dalhousie_University FC_Bayern_Munich
8 Brasenose_College,_Oxford Bolton_Wanderers_F.C.
9 Cardiff_University Borussia_Dortmund
10 Memorial_University_of_Newfoundland Hertha_BSC_Berlin
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Entity China Barack_Obama Apple
1 Japan George_W._Bush Onion
2 Taiwan Nancy_Pelosi Strawberries
3 South_Korea John_Kerry Avocado
4 Argentina Hillary_Rodham_Clinton Pear
5 North_Korea Al_Gore Cabbage
6 Hungary George _H._W._Bush Broccol
7 Israel John_McCain Egg
8 Australia Colin_Powell Cheese
9 lceland Bill_Clinton Bread

10 Hong_Kong Charles_B._Rangel Tomato
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Relation

/people/person/nationality

/location/location/contains

1

/people/person/places_lived

/base/aareas/schema/administrative_area/ad
ministrative_children

2 /people/person/place_of birth /location/country/administrative_divisions

3 /people/person/spouse_s /location/country/first_level_divisions

4 /base/popstra/celebrity/vacations_in [/location/country/capital

5 /government/politician/government [/award/award_nominee/award_nominations
positions_held

6 /people/deceased_person/place_of_ [/location/administrative_division/capital
death

/ /olympics/olympic_athlete/country |/location/us_county/county_seat

8 /olympics/olympic_athlete/medals_w|/base/aareas/schema/administrative_area/ca
on pital

9 /music/artist/origin /location/us_county/hud_county_place

10  V/people/person/employment_history//award/award_winner/awards_won

30




Head China Barack_Obama

Relation |/location/location/adjoin| /education/education/institution
1 Japan Harvard_College
2 Taiwan Massachusetts_Institute_of Technology
3 Israel American_University
4 South_Korea University_of _Michigan
5 Argentina Columbia_University
6 France Princeton_University
7 Philippines Emory_University
8 Hungary Vanderbilt_University
9 North_Korea University_of Notre_Dame
10 Hong_Kong Texas_ A&M_University

31



Head Stanford_University Apple Titanic
Relation /edqcatlon/educatlonal_lnstl /food/food/nutrients /film/film/genre
tution/students_graduates

1 Steven_Spielberg Lipid War_film
2 Ron_Howard Protein Period_piece
3 Stan_Lee Valine Drama
4 Barack_Obama Tyrosine History
5 Milton_Friedman Serine Biography
6 Walter_F._Parkes lron Film_adaptation
! Michael Cimino Cystine Adventure Film
8 Gale_Anne_Hurd Pantothenic_acid Action_Film
9 Bryan_Singer Vitamin_A Political_drama
10 Aaron_Sorkin Sugar Costume_drama

32
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* 1-to-N, N-to-1, N-to-Nx &
— (USA, president, Obama)
— (USA, _president, Bush)
Obama
.
USA _president
®e + (o® 2
Bush
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Entity Space Relation Space of r

TransH TransR

Wang, et al. (2014). Knowledge graph embedding by translating on hyperplanes. AAAI.
Lin, et al. (2015). Learning entity and relation embeddings for knowledge graph completion. AAAI. 36



Data Sets WNI18 FB15K
Metric Mean Rank | Hits@10 (%) | Mean Rank | Hits@10 (%)
Raw Filter | Raw Filter | Raw Filter | Raw  Filter
Unstructured (Bordes et al. 2012) 315 304 | 353 38.2 | 1,074 979 | 45 6.3
RESCAL (Nickel, Tresp, and Kriegel 2011) | 1,180 1,163 | 37.2  52.8 828 683 | 284  44.1
SE (Bordes et al. 2011) 1,011 985 | 68.5 80.5 273 162 | 28.8 39.8
SME (linear) (Bordes et al. 2012) 545 533 | 65.1 74.1 274 154 | 30.7 40.8
SME (bilinear) (Bordes et al. 2012) 526 509 | 54.7 61.3 284 158 | 31.3 41.3
LFM (Jenatton et al. 2012) 469 456 | 714 81.6 283 164 | 26.0 33.1_
TransE (Bordes et al. 2013) 263 251 | 754 89.2 243 125 | 349 47.1
TransH (unif) (Wang et al. 2014) 318 303 | 754 86.7 211 84 | 42.5 58.5
TransH (bern) (Wang et al. 2014) 401 388 | 73.0 82.3 212 87 | 45.7 64.4
TransR (unif) 232 219 | 78.3 91.7 226 78 | 43.8 65.5
TransR (bern) 238 225 | 798 920 198 77 | 48.2 68.7
CTransR (unif) 243 230 | 789 923 233 82 44 663
CTransR (bern) 231 218 | 794 923 199 75 | 484 < 70.2
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Head Entity

Titanic

Relation [film/film/genre

Model TransE TransH TransR
1 War_film Drama Costume_drama
2 Period piece Romance_Film Drama
3 Drama Costume_drama Romance_Film
4 History Film_adaptation Period piece
5 Biography Period piece Epic_film
6 Film_adaptation Adventure_Film Adventure_Film
7 Adventure_Film LGBT LGBT
8 Action_Film Existentialism Film_adaptation
9 Political _drama Epic_film Existentialism
10 Costume_drama War_film War_film

38



Head University_of Cambridge

Relation [/education/education/student

Model TranskE TransH TransR
1 John_Cleese Stephen_Fry David_Attenborough
2 Samuel_Beckett David_Attenborough Stephen_Fry
3 Harold_Pinter Ralph_Vaughan_Williams Stephen_Hawking
4 Virginia_Woolf Alan_Bennett Ralph_Vaughan_Williams
5 Graham_Chapman Francis_Bacon Alan_Bennett
6 Philip_Pullman Julian_Fellowes Julian_Fellowes
7 lan_McEwan Hugh_Bonneville Ernest_Rutherford
8 Douglas_Adams Graham_Chapman Jonathan_Lynn
9 Terry_Gilliam Miriam_Margolyes Tom_Hollander
10 Richard_Dawkins Stephen_Hawking Chris_Weitz

39




TransSparse
s LIEIEX MEE5HEXXRZYIHEX

h, = MP(0")h, t, = M(6:)t

* ETHSHEFEENIEX KR ER

(a) Structured

Ji, G, Liu, K., He, S., & Zhao, J. (2016). Knowledge graph completion with adaptive
sparse transfer matrix. In Proceedings of AAAI.



KGZ2E

- SRBHNHRFHS
s MERERTIZFSHAE(E X)
s T EREMERTIZFFSHZEME(AHE M)
- BREXME, 1ZNMAIE IR
- RRWMEZ, ZKRFE TS

(b) density-based embedding

He, S., Liu, K., Ji, G., & Zhao, J. (2015). Learning to represent knowledge graphs with gaussian
embedding. In Proceedings of CIKM.



LEHEMHESKHR

. %ﬂiﬁ'\gi‘a HRE ‘KR LfrELME)
— H% IéﬂJ\ 7.1?%5[1131[
.TransEXTf%TZI-‘JE% HERFAESIE
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Al ZHR by En,

2 1.05 1,551.90
e | TE 1.00 | 637.333.33

JE

(HHH

P 1.12 41.52
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Ak 1.58 1.67
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R == 1.02 2.17
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Entity Head Tail Total
Metric Mean Rank | Hits@10 (%) | Mean Rank | Hits@10 (%) | Mean Rank | Hits@10 (%)
Raw Filter | Raw  Filter | Raw Filter | Raw  Filter | Raw  Filter | Raw  Filter
TransE 385 277 | 20.2 39.2 134 124 | 514 66.7 | 259 200 | 35.8 53.0
TransH 416 309 | 17.7 35.4 147 138 | 50.0 65.0 | 282 224 | 33.9 50.2
TransR 394 285 | 20.5 41.2 125 116 | 534 71.0 | 260 200 | 37.0 56.1
KR-EAR(TransE) 295 198 | 22.7 39.6 77 69 | 54.2 69.5 186 133 | 38.5 54.5
KR-EAR(TransR) | 268 170 | 234 43.0 75 66 | 55.7 71.5 172 118 | 39.5 57.3

44



PENZER ¢ KA

-« FMRAVRE P A ISR R TN
» SERGFNA L SRR E M O] USRI X & (CRA)

Metric Mean Rank | Hits@1 (%)

Raw  Filter | Raw  Filter

TransE 3.1 2.8 | 65.9 33.8
TransH 34 3.1 | 64.9 84.1
TrasnR 34 3.1 | 65.2 84.5
KR-EAR(TransE) 2.4 2.1 | 679 86.2
+ CRA 1.8 1.6 | 70.9 88.7
KR-EAR(TransR) 2.6 2.2 | 66.8 89.0
+ CRA 1.9 1.6 | 71.5 90.4
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\[7 ~ =i = = R = V2 TR
SR - BTN
o« FTAR AR 0 5 4F 4 ST SR AY B 4 TN
» FEIGHIR C BMRBRAR L O] AXRIUNE
Metri Mean Rank Hits@1 (%)
e Raw Filter | Raw  Filter
TransE 10.7 5.6 | 36.5 55.9
TransH 10.7 5.6 | 38.5 57.9
TrasnR 9.0 3.9 | 42.7 65.6
KR-EAR(TransE) 8.3 32 | 47.2 69.0
+AC 7.5 3.0 | 494 70.4
KR-EAR(TransR) 8.3 3.2 | 47.6 69.8
+AC 7.5 3.0 | 49.8 70.8




o TransETCEERIFAMIETI-N. N-1, N-NEE L (£ %

e HEiZoMEL=E RKET1E
— TransA, TransD, Transk, TransG, TransH,
TransR, KG2E, TranSparse, Hole

A .
h Aps —
r \ | A & :
h t \\ - - }‘ -7 AA
- \ /
/ ammTE. .
‘ b K
-d. 7 S S A
>~ r / ‘ A O\
h / SVANWANE
T2 .
. > Entity Space - Relation Space of
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s ETEMEEERR<RATUN
r~ t-h

» ET XX EENRAETN

_director_of
~writer of
Freebase: ?
Text: , Who wrote and directed, The Birds"
, on the set of the movie
, the famous director of The Birds"




)

* NYT+FB (Weston et al.2013

R —

—O— TransE
—&— TransH

~——TransR

uols

108ld

0.8

0.7

0.6

0.5
Recall

0.2 0.3 0.4

0.1
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» FALEIERERREHERTLEMNEXER

( William Shakespeare, book/author/works written, Romeo and Juliet )

1 A
N (e

omeo and Juliet is a tragedy written\

(W

illiam Shakespeare was an English
poet, playwright, and actor, widely by William Shakespeare early in his
regarded as the greatest writer in the career about two young star-crossed
English language and the world's pre- lovers whose deaths ultimately

K eminent dramatist. ... J \reconcile their feuding families. .. /

52



head + relation = tail

e + - = °

2nd Pooling & nonlinear

? i
o o o s s 8
2nd Convolution ‘/m Mq\:
1st Pooling & nonlinear ‘i ‘j—‘ ‘ . ‘T‘ ‘—L: ‘T} “T‘3 5 g Jg {Lg

(=}
1st Convolution \
® © © & o o o o (e} ® © ® o & o o o o
® © © ®© ® ® o o o o ® © ©®© © & ® o o o o o

description of head description of tail

Xie, et al. (2016). Representation Learning of Knowledge Graphs with Entity Descriptions. AAAL.
53



o XNFHTLMER, RIERIR

F

1

1|

/.

BAEM

RPN

Metric d—e e—d d—d Total Metric d—e e—d d-—d Total
Partial-CBOW  26.5 20.9 67.2 24.6 Partial-CBOW  49.0 42.2 0.0 46.2
CBOW 2.9 46 | 217 66.6 255 CBOW ., ¥ Sy J 479 0.0 50.3
Partial-CNN 26.8 20.8 69.5 24.8 Partial-CNN 56.6 52.4 4.0 54.8
CNN 31.2 26.1 725 29.5 CNN 60.4 55.5 g P 58.2

Entity Prediction

x d-e RKLMIIRTTBIECNNM L R F S5 2]

—

Relation Prediction

o4
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Dm = /\'fZISJ% JEIIJ A 7IN _,,
» FFREFER ST BREE & IR ZEREFNER

7
— Recursive Hierarchy Encoder (RHE)
— Weighted Hierarchy Encoder (WHE)

2ipiM o iPiM o

(a) RHE (b) WHE
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Ml

A L —— N
TsEER - 5 ,legv J
,ﬂlj g HAN - 7‘\ ﬁ /y_l\l
0|4k 417 B 2 48 — 2, T R A\ 4E
et 1% B EIRFA TR T~FEIX 8]
Metri Mean Rank Hits@10(%)
cte Raw Filter | Raw  Filter
RESCAL 828 683 284  44.1
SE 273 162 28.8 39.8
SME (linear) 274 154 30.7 40.8
SME (bilinear) 284 158 31.3 41.3
LFM 283 164 26.0 33.1
TransE 238 143 46.4 62.1
TransR 199 77 47.2 67.2
TKRL (RHE) 184 68 492 694
TKRL (WHE) 186 68 492  69.6
TKRL (RHE+STC) 202 89 504 73.1
TKRL (WHE+STC) | 202 87 50.3 73.4




N z5 R - KSR EE TN

BRI R < £ | BY SSR T A0 > 2 Fo0
WNREINBE
j’ff’%ﬂi/':ﬁ%ﬂ_? S| NI FReE U5 A B IR A% IR

vi

[

: Hits @10 for Entity (%) Hits@1 for Relation (%)
Relation Frequency | TestNumber | . g [ansR TKRL (WHE) | TransE  TransR  TKRL (WHE)
fr <=10 1,444 28.0 324 (+4.4)  38.1(+10.1) 132 17.0(+3.8)  21.5(+8.3)
fr <= 100 4,763 499  545(+4.6)  57.9 (+8.0) 457 505 (+4.8)  54.3 (+8.6)
£, <= 1000 18,296 66.1  69.1 (+3.0)  71.6 (+5.5) 70.9 754 (+4.5)  77.8 (+6.9)
total 62,374 61.9  672(+53)  69.2 (+7.3) 80.4  88.8(+8.4)  89.7 (+9.3)
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« BRMEEIM =S NEL=TH
s XRZEFEEZENXR, WERKXAREE

Paramount Count United
Pictures Y States

Company Robert Offi cnal Language
Zemeckis
Director Language

[ Forrest | Language of Film== = = = = = English ]

l

Gump

Release Region Official Language

e




* Path Ranking Algorithm

1D PRA Path (Comment)

athletePlaysForTeam
athletePlaysinLeague y e leaguePlayers . athletePlaysForTeam

» ¢ (teams with many players in the athlete’s league)
» ¢ (teams that play against many teams in the athlete’s league)

?

2 e athletePlayslnLeague C leagueTeams c teamAgainst Team

athletePlaysInLeague

¢ ShicicPlaysSport ) o Blayer, o AthlecPlavinlown , ¢ (the league that players of a certain sport belong to)

-1
iy o, e e (popular leagues with many players)

athletePlaysSport

-1
5 eyl o ZCTVEROT L ¢ (popular sports of all the athletes)

athletePlaysinLeague su) OfO lzatlo t PlaysSport .
Sl o P —— — —3 ¢ —— = + ¢ (popular sports of a certain league)

stadiumLocatedInCity
stadiumHomeTeam ¢ teamHomeStadium . stadiumLocatedInCity

» ¢ (city of the stadium with the same team)

latitudeLongitude latitudeLongitudeOf stadiumLocatedInClty . . . .
c yC »C » ¢ (city of the stadium with the same location)

teamHomeStadium

9 ¢ —amTaynCly , o Sl . (stadiums located in the same city with the query team)

10 ¢ —2miember, . e L (home stadium of teams which share players with the query)

teamPlaysInCity
T teamHomeStadium e stadiumLocatedInClty

» ¢ (city of the team’s home stadium)

12 ¢ teamHomeStadium s stadiumHomeTeam »C teamPlaysinCity ' e (Clty of with the home fium asthequery)

teamPlaysInLeague

13 ¢ —amTlaveSpon, o plavers, o AthieePlavelnlosit ¢ (the league that the query team’s members belong to)

14 ¢ —2mPaysiganeToan |, o ScamPlaysiolessie , ¢ (the league that the query team’s competing team belongs to)
teamPlaysSport

15 c—=5¢ '“-': c e + ¢ (sports played by many teams)

16 LoAnTAVIRLONN | ¢ BT o —o2mPAYSTPOT , ¢ (the sport played by other teams in the league)

Lao, et al. (2011). Random walk inference and learning in a large scale knowledge base. EMNLP. 62



TransE PTransE
KB | ph—t—t h —>81 t
g a

(h,r1,€1) (e1,72,t)

Triples (h,r,t) T
kb | 29

~.
h+r,=e e +ro=t

Objectives | 1, 4 1 — ¢ B b

Lin, et al. (2015). Modeling Relation Paths for Representation Learning of Knowledge Bases. EMNLP.
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Lin, et al. (2015). Modeling Relation Paths for Representation Learning of Knowledge Bases. EMNLP.




E

(e]e10) + QOO

\ I A

[Composition]

/ \

(e]el0) (QOO) (e]el0)

Steve BornInCity San CityInState Californi\ StateInCountry United
Jobs Francisco a State

Lin, et al. (2015). Modeling Relation Paths for Representation Learning of Knowledge Bases. EMNLP. 65




. Mean Rank | Hits@10 (%)

Metric Raw Filter | Raw  Filter
RESCAL 828 683 | 28.4 44.1

SE 273 162 | 28.8 39.8

SME (linear) 274 154 | 30.7 40.8
SME (bilinear) 284 158 | 31.3 41.3
LFM 283 164 | 26.0 33.1

TransE 243 125 | 34.9 47.1|

TransH 212 87 | 45.7 64.4

TransR 198 77 | 48.2 68.7

TransE (Our) 205 63 | 479 70.2
PTransE (ADD, 2-step) | 200 54 | 51.8 83.4
PTransE (MUL, 2-step) | 216 67 | 474 77.7
PTransE (RNN, 2-step) | 242 92 | 50.6 82.2
PTransE (ADD, 3-step) | 207 58 | 514 |84.6

+35%

Lin, et al. (2015). Modeling Relation Paths for Representation Learning of Knowledge Bases. EMNLP. 66



Metric Mean Rank Hits@1 (%)
Raw  Filter | Raw  Filter

TransE 2.8 2.5 | 65.1 84.3
+Rev 2.6 23 | 67.1 86.7
+Rev+Path 2.4 1.9 | 65.2 89.0
PTransE (ADD, 2-step) 1.7 1.2 | 69.5 93.6
-TransE 135.8 1353 | 514 78.0
-Path 2.0 1.6 | 69.7 89.0
PTransE (MUL, 2-step) 2.5 20 | 66.3  89.0
PTransE (RNN, 2-step) 1.9 1.4 | 68.3 93.2
PTransE (ADD, 3-step) 1.8 14 | 685 [94.0]

+10%
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Head Barack Obama
Relation /education/education/institution

Model Transk PTransE
1 Harvard_College Columbia_University
2 Massachusetts_Institute_of Technology Occidental_College
3 American_University Punahou_School
4 University_of Michigan University of Chicago
5 Columbia_University Stanford_University
6 Princeton_University Princeton_University
/ Emory_University University_of_Pennsylvania
3 Vanderbilt_University University_of Virginia
9 University_of Notre_Dame University_of _Michigan
10 Texas_ A&M_University Yale _University

68




Head Stanford _University
Relation /education/educational_institution/students graduates
Model Transk PTransk
1 Steven_Spielberg Raymond_Burr
2 Ron_Howard Ted_Danson
3 Stan_Lee Delmer_Daves
4 Barack Obama D.W._Moffett
5 Milton_Friedman Gale_Anne Hurd
6 Walter_F. Parkes Jack_Palance
! Michael _Cimino Kal_Penn
3 Gale_Anne Hurd Kurtwood Smith
9 Bryan_Singer Alexander_Payne
10 Aaron_Sorkin Richard_D. Zanuck
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Relationl /people/person/place_of_birth
Relation2 /location/administrative_division/country
1 /people/person/nationality
/people/person/places_lived./people/place_lived/location
/people/person/place_of_birth
/music/artist/origin
/olympics/olympic_athlete_affiliation/country
/government/politician/government_positions_held
/base/popstra/vacation_choice/location
/people/deceased_person/place_of_death
/government/political_appointer/appointees
/location/administrative_division/country

O OoINOYOBAIWIN

[HN
)
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Relationl

/location/location/contains

Relation2

/location/location/contains

1

/location/location/contains

/location/country/second_level_divisions

/location/country/administrative_divisions

/location/administrative_division/capital

/base/locations/continents/countries_within

/base/aareas/schema/administrative_area/administrative_children

/location/us_county/hud_county_place

/location/country/capital

OO NOOogbdwWwiN

/location/country/first_level_divisions

[HN
-

/travel/travel destination/tourist_attractions
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* KB2E: TranskE. TransH. TransR. PTransk
— https://github.com/thunlp/KB2E

* NRE: CNN. PCNN. x+ATT
— https://github.com/thunlp/NRE

. thunlp /| KB2E

€ Code

K fedge Graph Emb

Issues 2 1 Pull requests 0 Wik

o Pulse

OuUmatchs W R Stwe 57 Yrok

Graphs © Settings

dings Including TransE, TransH, TransR and PTransE — Edit

D 30 commins V 1beanch 00 releases AL 2 contributers
Branch master > New pull request Crestenew e Upload fles  Find fie

T Melyka23 commitied on Github Update README md

W CTransR
= PTransd
. TransE

- TransH

I TransRt

Update Train CTransR cpp
Fix some small bug in Transi
Fix some bug In reading fie
Add makefie in Tranait

Add para.

Latest comenit 6720718 Jul 18, 20%
Jun 29, 2016

Aug 15, 2015

Jul 23, 2008

Jan §, 2016

Mav 28 2015

. thunlp /| NRE

© Code Issues O Pl requests © Wk v Pubse

Neural Relation Extraction, Inchuding CNN, PCNN, CNNeATT, PONN+ATT — Edit

D 90 commins V1 branch

O revwases A8 2 comtributors

Branch: master » New Pl reguest

W IDUyy committed on GItHUD Upcate REACME ma

8 CNNSATY First version
- CNNONE Edit MAX 10 ONE

. PONNSATY First version

= PONNONE Ecit MAX to ONE

- dats ASs aata

B README. md Update README md

PR RO ..., oo -

Latest commit Sacd™e 2 days 290
§ deys 8go
& deys g0
5 days a0
& days ago
5 days ago

2 deys g0
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http://nlp.csal.tsinghua.edu.cn/~lzy

lluzy@tsinghua.edu.cn
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