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Wiz (Lexical)ZF: HziARiAZR(morphemes)faRk, AES

® Az (morphological) 53#fr e Hh3Z43iA(segmentation)
employers stemming, employ + ~er + ~s e @ @ WA AR R ambiguities
employers lemmatize employer + ~s @ L
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fiA(Syntax)F: ARG FEMMD Z BRIEBEREZMEM S FF5 IR

® | saw a girl with a telescope. ® "N F" M "INFE"
S —u/
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a girl

| saw (a girl with a telescope.)
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a girl with Det N

a telescope
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i5F (Pragmatics)®: ARAEARE L TFXHENEDINAE, LK ETX
e RIS,

® |_ece decided to go to the store. He walked into the carport,
only to find his bike have a flat tire.

® Jack took out a match. He lit a candle.
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@ s oscorm .
IR ERES PESIRENS B, BIES SRR AL,
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Bijlfia (segmentation)

A sL{PdiRAl (Named Entity Recognition)

AfERE (Part-of-Speech tagging, POS tagging)
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> BB EE-ERBEESTHIIRZSES— FAKN NESDHRER T
> EBRE RALE. BRRALE. WRRELE. ZFEED

o HFHiHIRTRHE AT cermmenss
> BARIE: TP EBIFRNHIANREGLZ, mESErIseiam—mMa, FS5FEMPE
SR w B R el A S I
> EBRE: NITCEER (N-gram) | [RE/ReE]kE8 (Hiden Markov Model,
HMM) . &EEEE (ME) | 40T 1iz1EEY (Conditional Random Fields, CRF) &

o HFIBRIGSITSE A =rEnEEmee
> BABE: ESFNERETOE. EXS, FIEOHEEE USSR IS,
L S & 7 AR 545

> ERGE: TREFRDE. mz&/\ﬂ (LSTM,CNN) == 8=t e ——1%
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1) Time flies like an arrow. X+ Brown iIERIERISET, 55 %153,
2) | want you to web our annual report. (BMUSIE/\BEal) R 22.5% .
B :
1) XRIEAR, : % (hao3, FZAIE). #F(hao4, FiF)
2) AFEEIEERXAR, W& (&, BA18). =(BEls. ahaE)
3) EEHIBIE NIFREE, 0 HBY(RiRE L ESiA)
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4) EIAEE, W0: 17(xing2, FiA)/ FZZSiAl; hang2, $AiE)/E15)
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BEFRmiHRBENGE: X% HMM, CRF
mahE: %
v SRS S, HLNEL

RAREX A
(Unannotated text)
{ WS J
(Initial state)
BREXAE EfARREN A
(Annotated text) (Truth)
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p—',r-l' 5_' %ﬁ (Learner)

AN (Rules)
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BosonNLP. http://bosonnlp.com/dev/center

IKAnalyzer: http://www.oschina.net/p/ikanalyzer

NLPIR: http://ictclas.nlpir.org/docs

SCWSHI XL 43-1H] :  http://www.xunsearch.com/scws/docs.php
#E B4Rl hitps://github.com/fxsjy/jieba

3 0] - http://pangusegment.codeplex.com/

Ja T B4 https://code.google.com/p/paoding/
E@?ﬁlﬁlﬂ http://www.sogou.com/labs/webservice/

BB http://www.qcloud.com/wiki/API1%E8%AF%B4%E6%98%8E%E6%96%87%E6%A1%A3
RS http://www.sinacloud.com/doc/sae/python/segment.html
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BARNIE, TE3E) HIl=1N A EAIMEREH TSI,

BosonNLP 947 BosonNLP

Bz 937 Bl

NLPIR NLPIR

¥Rz #HESE
®3iE wRz
BESE SCWS
SCWS BRXE
R E ®H5E
278 25528

IKAnalyzer

. 1BIEAR

AREbA (FrmaoEARE.

933 BosonNLP 10.942 BosonNLP- ]0.895
0.926 3 p : J0.928 BEz - J0.891
0.895 SCWS 10.899 SE5E - 10.875
BEEAiE ; 10.885 SCWS 10.866
FRZ= ]0.883 FRz= * ]0.859
WA E 00875 mAzE [ 10.848
NLPIR 10.872 NLPIR 10.842
®esiE J0.861 RBoE :p.slz
2528 :p.791 2558 :p.76
KAnalyzer :]0.727 IKAnalyzer j.68

MDIERBERE, I KANESZEZNIEE—BESR_, BostonNLPZIREYT,

—BEEX PR,
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Big (A1F) S0

® @ ~ oscovery O—e—O0—e

@ FEEEITHT (phrase structure parsing) XSS ARREFFFIMEEERS
ATEIES, HITLATEADEEN, FRRERER, FDESR.

TE(I5 o
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C‘J 171‘27‘13,9353*& (dependency parsmg) T oMMES BN ZE/Y
WKFRAEEREGERE., Bk, FERRFIGFPHNFBEE. EIR4
XEERR D, Hothe&ko ZBERRE,

e HEE WP e
/- - \

P \T\ o N
/ “\r“\/ ///‘*’\ Sy %"\ W i B
Root EHizx ZE FTra8 & S 1| s =i i ! 1ap BE ¥h i o

ni n nh v ns ns n v Wp v ns a v a n wp

Mo tfre %EF@M]THE@J T HIRZOLIEE DY PR, TR “waR” , RIHIEER
CSCRF BT, “URBERTT & PR OB (A CIRTE,  “ZERR”T RIBITE R CE SR EET
“SCRET SRR CRE OBILE] o A7 7 BRI ER, BT IR I E B, “iR
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EEFI Elflﬁ?ﬁﬁl ERAE:

v

v

B EFREDRRE M e 28 B E RS HE K ERIHYa)E

v BERAETHSNMARDEE, B —LSERAEEE (beam search)RIREHMEE,
BT EBRNREREDITGE:

AR,

SRR SHIIRFER IR GE:
v EaLAEFRISA, Wstacked learning

SRR R — N RS, 45

HAF DRGSR FHE N ERFSIRY
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@ ﬂ:E?&tE)(ﬁ*ﬁTaﬁD{D_. R MALNEN, B8R om:

1 EANHE, MAETBREEMAFEESHEN, URERREMEMNMIEESH
22X, WMERIE L AR N

LLIT

BEFRAHEINGE: RmIGAXIRT HJE Semcor(EMEIIAS). Senseval TFUIERES;

FFIl'.I)(hiE ERE: IB/RETWAEFIIHEREASZSBIET HowNet 14tk “BMGXIBIENIE
B tRE TR BIEIERE.
BEFNEZINGE: EEEEFEENEC. 9%, 1BXYEEIE, EaNss3I8 58T

2. 1\AFET:. WMARTRHZEI—MINEN, LUFEITEN RSBt TER MIAELLE.,

Bl TR N ERAEIFERA (Word Embedding, XfriERE) . EXEER: J‘_J‘i
JIIQ%L“J HMESHHE—MERET— T BEEESNIRE, BiraXERERE—Efk—"
mEZE, MmE—RENATWAZZEFHN— 1 =R, 5N "B @S, LJTLMETEQZIEUEI’JEE

EXRFAMTEZERN (FiE. 15X LERY) MBI, > e @ oo O @ C
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El:ﬁ-r_r L ﬁgﬁjgli 59% @ = MEG%%qJﬁ/_t{'K%E_J__O

1. RBEIEN 9. ENXAfARE(Semantic Role Labeling, f&fR SRLE
—MEEREN DAL, ESEKXKEaFPEREMNENX AEkD, BiF
ENAE (WeEE. XHFEF) HNEEXNAE (Witts. [HE. &
. REZF) .

E &b B2 FRiE V& i PaNatsls B bR ' -2 ] Lig R 73 8 i H%l
nh ns ns n Vv wp Vv ns a v a n wp
W Al
AD TMP #i8 Al

E2s A1
ADV

Hpg=EERE, FEfHRR. LEREAM, FIkEEmhIl (—RBEARVE

) mFENEENZSE (—RBAIER) .
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2. REIBEN DR, FEESETFPENEE, AEMBEEKEIBMNANE X AR
B FEE AERE IR
LI TF2GeoQueryEiEEF I F XTI —F B iahZEE X RKIAT

h3z: P & B&IZHIZ N BrE B iR
X2 : Name all the rivers in Colorado
1B ZFRIAT: answer(river(loc_2(stateid(‘colorado’))))

HFHiRERL: FRE (M1DBpedia. Freebase, Yoga %) , @id=7tHAZEH
NIER T —RYINESL, ENOITEIEMEERR, BO9Foth A—FZ5FREFE
ENXHITTH, FHIpSEEXRE.
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fEEEERMIEEREARE, SENALUEAME, WAEXENREERIZET
HITHIE, HENERE, B '
TARGE,

M4 5325(Text Classification)fRIESENERINS
B E/R, B EeTsoE X RISEBIRE.

M AEEZE(Text Clustering)RIESMEZ BN EE T
WHEUE, BXEESKITRETINFE, 81 FERER
HEEERS, MFEZERIHEUER(E.

MApS: FEBIDE. BFESHENDE . ik
AR IR B,

N

(=]

TEEEERRINARIERER, | AR




S‘CZISﬁ* SECES

}‘CZIS!%?' $RAVA u%e&
KIS AR R e HIAE eSS, BHAE - i

mﬁﬂm%Tthzx SiE. FREVERCIAR | | e cerm | |

TS, REHRREONES | T e §

. EERA T4, | g zma i |

%ﬁ:ﬁ'_&E:F(Feature Selectlon) Ve o =Y A S T —— ___U '
B. EREE. X HRirE TR [

| ~
| |
{HIEEH (Feature Transformation): E327%sps) i I v i
: :
| |
| L

F(PCA). EHEHIBISHF(LDA) oepgen | | [emagas
EESH (Topic Analysis): BIEEVAM(LSA). - froo 080 oo

HEFilZ=a0EEEN (PLSA) BeIkF e B DR Nk || FEATREHMR

(LDA) B it 7 40 2 .

BN R ORI B R, T ) —
S SRR, TEH A2 BRI



S‘CZISﬁ e
Ea:m‘ 3"L_Jmﬁ'ﬂé *b%xlﬂ‘ﬁﬁ (Nalve Bayes) i, -—=1

ZIFEEN(SVM), E—jtkﬁ’ eSS

EFMEmEsiE: SERIIMLP) | s | = T
SZ2RZ%(CNN) . ﬂﬁfZWEFQZIX_J 2 (RNN) i 8 A
L T e b o e o mm e e mm mm m— m— =T
ST ABE SR

EFHRERNER . BRSEYERREEEE o - -
MOIERSS e, BROETHERIEIE PISARILDA S | Weee [ Sioeiie

EUONH B RO — L e, Te B 0 2K/ RRTT i/ I 2k
H 7> F A R A]

PATEARIEIE XA HTEE, J0K-means R e

EFERORL: EIENER AR, | r !
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BRIt (sentiment analysis) &1
Ao EEN. WM ZFh3eE,
SEEFRREESHT (opinion analysis) .
EREN D AEICHR. 9FRIEERNBRDT, mMESEEES
MERAREEIRS, WRERHAEETS.
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PE 2 7% 77 T RAT
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ZPHEE T
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SRR AFTRARS LIRS
XA NI, RS,

hSRE O B 12 AXF=2 “Weili]” fMIETeEmaR (=1 @. = 2 o

= =50

EitiFsr 213418

FARsS(4698)

BT (5455) BB (34700)

EBEHRREE(21589)

one

one

o fo
{

Lo 1
Pattern //“(‘f,‘\ /
& & “ s

X

_ sifsdege

o £
£ 4
&
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fir

%

5
—
§
2fge8
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|
!
:ga%g?aﬁa

BUESIT

HPEEET{E(10363) HORTEERED(5499)

FE=IRETER(4567)
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ERE—A2(1695)
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FEEEETIR(4772)

~IERE=E



BRI

H AR BRI A iEEIHIE—RFAIERGTEMIN, MR TR, DRI

L, S RYE R TSI A B R AR,
@ LEFTOFIRIR RN SR B RAIER |
@ HIFEFHEIEREFHERERIRNIE || SIS, RREANER, T |
O WNEEEBIERILBIE | LSS M TR TR BRI
@ HEEOERTES (RETERR, &Y | HomratT, BaLUchES |
TE, EENESEEH TR | BERAEHTOFERESN, B |
© IREBRES B O FERTELE | BIBREROITER. |

1. BIEERGERZE: MPQA. sentiWordNetZs:

2. B NIERGEE: MM, S8 KFRIERRIEREE;

3. UM BRGEEES L EFEER. BiEBESE,
HEFNEZZINBRA IR iR ERSTER —/I\ﬁj\g'él‘@%ﬂ;@;ﬁ% , .Ezlﬁﬁf‘%'—ﬁ S'ZZM:J\?'%—

M, XEAFREZENL (SVM) | FEZS (CNN, RNN, LSTM) F&EEIGX,
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EHWMLE

>=LL

%I%\TEEH&/TE b}\A
SEUR, KA.
H RIS IR,

ﬁﬁ,ﬁ.ﬁu& & o
£ ALK IR

& #* i A& D2R # i

l|||T||

4% 8
7 & '

£ 44 Atk 4

Infobox

i (i [
»
S
|

& RS
#, X A2 38 l

?rﬁ:—.r

&%DEE, ERABFENAFE, B "ERI=" [AlH

5.3'*15121\ I

2, BYRERR. ERREEEIIRATFE, EEHMEEANIEME.

,\j§1|:| =] SZZIK'::TEEHRTEIZE%% iy
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Ty EEE TRl Ia

v SLUKIRA S HHEN
v SLINBIR

v REIHEN

v E{HHEN




(S B A —ran & =R 5!
° p— oO— e 0o

LSRRI SHMEY & FE S 2 LR BRI A Asat SLA R A,
an & 3EFiHzI(Named Entity Recognition) 2iR5I AT EBKFEE XK
SCUK, WIAR. VER. WREFEERENEEXNNEE, B EEER. &
ARRERRNEMIES |
BB, ”
B N A, BRE—iE . Y
® TMHRSLIRSEBIZHE, HERZ, JZEY. EI/MER. WBLIA. EUUAYIFORFRESCRAMT
B, U KMmENmEERE
® NRASLIMARGEINEZY, KEA—, AT EEIRERILUERE
® TAREN. E. HET, mALMIINERER, FIEAEW, W "ABBEEHINTEHE

—~

BB RZFRP” o« o @ -



(SR HHEY—an 23 LR 5!

o O— @ woiscoveny O—e—0O—e

FRUESER IR BRI E R — 2SI RYSEURSES, MK TR AR EN [E—SS 5 EAtSE
SLfl, FFRETARESLASR, AIREBIRXA,
‘A7 <P SEE B> D M ), REEWER <SE 5>

BRI MAaS5EmaENRTESHERESERMNLETY (8FMEREETHNLETX) .

FItEE SR R FIZEER, RSR FERIZENE S ETik,
EEBRE
o EFQuery LogfIIEUSA: BISSHFFAEEAOB AL R HEIER, BRIFERLE
FBISTR), SIBESHT ERXAE, HEIEE.

® ETWeb PagefJHENGi%: FEFMF. WA, &R, BEEE—ME, SEEEMNIFIEREY
F&, {FFARandom Walk&Z&i%F T o FHHERF.

® FISZ N UREIRAVHEUTEA: KEMK, ENHE. FERRSMEER, sTUANEEER L

RIS BIHTSEAI R AR TRE, SN SRR E IR, ,

AEFHIETRIRIEHIEERE.



1.:..;.&E|!E! SEFHIR

AI DISCOVERY

LY i%lti'ixe?_ 3k 1"]1{3‘21%53 THEEXRBH L TIYHNEFER, BE—1an
ZLRSHARTREE S S IVRIX (ZX—) |, RRTSAEFRI— 1 =idq]
BEMNFESE LN ZMar LR (—9%) .

FEIEFMR G2F XTF) FEHIEFMEES HIRE, FEEBARISCU LR B EH
ARHE—ETHL, BAPERRSET FAZERXRM.

A& 1 0h
* Synonym (Ba

i

g I

Dictionary) : g :ra’]'q—ﬁﬁﬁéﬁlw%—’as's?;'?f’aﬁw” !
> i |

|

* Machine Learning
Z L4 (Features based)

LT Ko =D

Eic b 3% |

H’lﬁl Tir{z iR R A R

+ Local context ' R IRIAR S et i I L q:mm*j--.u
* Local contextand | R R, | MR, B T, BEFRIAR,

Global context (Topic) s A i - :
% GTEDE HASEU TRTTIDUIR 5w s o o, 00 0, 0 o 3 00 0 0 o

HABIR: FECAENscE, R ETEEHTHEE:, TRAE. #HREmEE, Mﬂ%@%—o—e—o
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® /
F A MBS UFLRBI N APSLA Z BB AR, FREBSHEREE— N =7TH
(SEURT,RE SR, 5082), ZRASEIRT FISCUR2 2 BF RS ERBIRNE N R &,

REFENSE. BLaOFSHD .
(FE, &% It=), (FE, BiaL, AE)FI(FE, 3XHL, =)

o ETRIRNGA: ETHAINE/F/RHR. ETKEFTX

o IEEFS: Y2y REFS

® FINE/LIEFS): Bootstrapping. Distant supervision,
Unsupervised learning from the web
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$1¢'EEQ$EEI'JE}‘AE|E SN ATHEEAHE R, TEEIERE. e,
EcEAatsE, ABHEHUSWEFENZ2INE RIS, TRISEEMA
1RIFNSE 4o =AYREEE,

"HAE" BZSHRMAIE, FritARIE

e . ™
Type:Life, Subtype:Be-B wn " e

person: =5 o 42551 (Type) Alife, F5l (Subtype)

Time: 18935 J9Be-Born, HHM=1METTER "EBF

Place: ;Eﬂﬁ&jﬁg;g n 1] " TN N TmN=:=1/ Z\[A >

& J R 18934 HEEE" | DRIXINCE X
EFIR 1893F H4E F RS WEE. £ (Life/Be-Born) HE{EIRPI=NTT=R
IEJ‘:‘% %, BP: Person. Time. Place,

o =LA RIL1EA. WIL1ENX. BIRLE. AR R
o EFH=5=IMGiE: SVM, &AM, CNN, RNN
o BE75i%: BRzlLE+lss=F>

(MUC/ACES IR EIER)
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v NRXHFHEEETFAMFEE (HiF) < =V
o HRIINE L5 anx
v HEBEFERIRN AT EREZ]E

N

ARGO  AM-TMP ARG1 AM-TMP PageRankﬁ&:

En: pmdmlgeotgebnshiymd:y made his second visit to the region since the hurmicane hit ‘\r}_x &/1\@ 3_7_
ARGO ARG1
/
En: president bush authorised federal disaster assistance for the affected areas and made plans for an mspection tour of the state % i g ’&%5}
@ ET W AR T M E

En: president bush made his second v 1 and aut d federal disaster assistance for the affected areas
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o NRENTIEIET

v ETHRFRINELSE

v ETY)RAINEIDSE

o EFATHIMEEFERR

v (ERTRREIREBIDH THE. tl[M‘E}ESophleE’Jﬂﬁ%)’U_ &,
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IR HIEREIZFIRA, BEFRER. BREER. BAESHIENE
BEHE ?#-ﬁk--—%ﬁ%ﬁ—ﬁ@i?% |22, WebZr{AURJEMut, BIRAESASE
RIRERIERRIFE], AERFTDA:
o HFHERNTLRS s
o HFEMAMAEERS B EE

Open-domain QA
SQUAD, TREC, WebQuestions, WikiMovies

2 Microsoft

WER7N VK

“EIZEAZH, HRETR. ”

Q: How many of Warsaw's inhabitants
spoke Polish in 19337

l

q Document Document
Yo o\ Retrlever i Reader
il —— =—— —— 833500
WIKIPEDIA
‘The Free Encyclopedia
@ L

Apple Siri ’
------ PIRHN=EA
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o (SEHEE: MAPWREFERNER, MTEREPHNXYSX BRI EITEREE,
MMEREET A E S ERURENE, FEBRRECIIEIUEHITHEF.

® LEEMHEY: SCAXEHRIHTAOSEREE, BUBEHTIENOT, IR
FrESMER, SINEIMEN T (WordNet) , F1RE (Freeblse) EopEwmE, © ~ °
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RERIBSHRFETTENTFARE, RIERAMLTOER, MNEgHRE
BekiEE, ERERATNREEAENRETREAEMESE.

o MRIE: BENEITHRAT, FAAEEEXEINIINAS

o TEMENIE: HRIEIERENAIFRIETEE S FHHENES

RFFRGE: FIREASEHUI YanglIRSE (Yang TREC2002) .

, Concatenation
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> SN e i B B P B ) B e .
oy & om0 % SUEENESNE e i
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oo | Dl - e e e e .
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(1) 1
EHITHEF

EESIHIEZSRENEF
ZE—EoHIERY, 3o HIE RS

EEN—EPoEIERY, B—Eo2EMFmNA
BRESTEAEFEHI (Yes / No 358Y)

RIEIISEE, tkinMS MARCO$EREE, izHseq2seqiEsy
STHENEEZE, AEFEX
BV ER Y BIRBY EIRT M T M ESS, FullEZ:, XX

HIEBYNEENES,

HEER DR ERNEEIESN

(2) “ERERDRIIRBIRS

MHFIHE

BENNEINEREY, MMXEBRNEMEZ, EfnEidEncoderi®

=,

BE—1MEERNENREZ, BfiADecoderdh&EpE=R,
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tNe380iE (machine translation, MT) 2RI EHVIE—MES (RIES,
source language)#iEpkHE—TMES (BIRES, target language)ly—|J=F!

-

FOFIR,

>
R
PEE = (SL)
- RiESHT: S=s1"=51S2""Sm
HRIBESATF: T=ti =ttt

. __P(T) x P(S|T)
MHEAR: P(TIS) = 1G]

T' = argmax P(T) x P(S|T)
T
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IR e .
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e FFB'Cﬁﬂ (segmentatlon) E3P):3
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fhik: "X P AEEER(funny)” | @R "X PN AREEREER(funny)”
EAIASEIIE TER(Wish), Fittbmib=EEEE (express), X 7T: "?h’zlilx

BIMPEE (thought)”  BthaAES 7 "{RMIIXAETAEE (intention)” ? FE%
Aib: ,\Eifﬁa(funny) . WEAR: "BiE~ (nonsense)”
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BRIES BN ST
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RNN. LSTM/GRU, FEJI##l

RNNH&EEY k7 F
L. AP, BEAHCIEROT

[GJ AN
® O—@ G Al DISCOVERY

Y
Lo

L)
NS

O



| == oA

. -|+:IJ
AR EFESIEE

B SERARA
18[Al=

BFRE

O




IIIIIIIIIII

ifT%Ef?—a)\_\L 33 “\1=..:.Uﬂzﬁﬁ, ERBNERIAE S XHone-hot G TFRIA

fn [0,0,0,0,0,0,0,1,0,...... , 0,0,0,0,0,0,0] 1. FELEERRATFERES
+i§[0,0,0,0,1,0,0,0,0.,...... , 0,0,0,0,0,0,0] ‘ T8, SEEETRE
5%k [0,0,0,1,0,0,0,0,0.,...... , 0,0,0,0,0,0,0] 2.MEZEEEM, B
Jt= [0,0,0,0,0,0,0,0,0.,...... , 1,0,0,0,0,0,0] H KB Z

FFRATLUS one - oSS H M BERIELRE, B ERER

0.2 | GrPEESE: HEE

118 EEFIEX EHEIERYE

*l IEE T
i, 2. jAAERIEE EEERE
l IEEER

0.0 0.‘1 0.2 0?3 0.4 0.15 0.6 0.7 0.8




A =
A ERINF
Xin =X18X2@8...8Xn, ¢ = f(W-Xiign-1 +b).

e \
Italy \Madrid cC = [(.‘1 8 o, AT (-'n-—h-{»-l]

Rome . ;
Germany \ sl wait i g S -
- walked for L] g ™ = I ¢ = max{c}
0 0 oy~ o ot H
ol Ankara video . =
. b “ woman 4 (l 1 |
. . . O ’ swam Russia — an S N V] ]
king " 0 Ott‘waMosct.vw do LN < H
.~ . S S o
i. walking l Cana n't o sl P ]
\q{ueen’ e, o E———— iy rent " i
/ O Vietnam = Hanoi it ; i _ ,
swimming China Beijing l | | | |
n x k representation of Convolutional layer with Max-over-time
t with static and multiple filter widths and pooling with dropout and
non-static channels feature maps softmax output
Male-Female Verb tense Country-Capital

BIF/3HEERT

{ERHREMIZZRYEA

iTEHELE
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> (ERERTAT R > BRSO
> FRHER > XIEEZEH A

> TRERF/HEERR
> AnREAF/XERER .
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A ERMIZRESEENEIERER, MESEEMEA I EEF TR ABNESHMER (W, w,,
, WHORFRRFAERFRITF N, WRPATENRE, BUANKFHFEABRES.

Hebw,, w,, ..
i%-'%%gi‘! P(W,W,,.... W.)=P(W)P(W, |w)P(w, |w,w,)...P(W, |wW,W,,...,w )
Cess—— ¥ ——— MTEERNZIZERTRANE. [REERHE.

(1) BEERIEZGREERIFAED,
A ‘; (2) NFERRESET W, FINEREN- N, BNEE
N ST - NIEER QW ), CWened), o, Q) HHE
\ ST ek

(3) FSiEET A RREUSHMNE R TR,

Table .. ~. Matrix C

look—up R bbbt b R LR L L L A . .

e shared parameters ( ) E I|:|:I|)EI _|_ = /‘]1:%@
in € across words 4 gl K-L %—15_' W o
index for w,_,, index for w;_» index for w,_,




ANERZRA—MAN L SUERBEAN, KT MRFA—MEEERAN, KITUEr L
WX MAAE, MZE [CBOW =2 ™3aE, WXAMEEIY [Skip-gram =2 ]
INFUT PROJECTION OoOuUTPUT INPUT PROJECTION OUTPUT
wi(t-2) ... AN eﬁm Mmethaol jUf learming h'é‘q,uﬁ""ttd*wm veckof - - - w(t-2)
B Conversl- L CD:':;'KH:
wi(t-1) d::ﬁurn‘i.
SUM w(t—1)
— wi(t)
/ w(t) w(t+1)
wit+1)
w(t+2) w(t+2)

CBOWStEMEIEEIREEIU, ARIZMETIRE Skip-gramsffeE R M E RGeS, =g

W EGIEAR, — N ERESREK, — N EEME, b ERYE—MHRETT.
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HREFEIJEE EBiRftsoftmaxyix
@ ~ oscovery O—e—0O—e

CB‘OW/skip—gram*ﬁﬂﬁ’ﬂi@ﬂﬂ%ﬁﬁﬁE’ﬂsoftmaxl%léﬁﬁl, IRISZREAO( D), EHITEMEX,
X ARMERIZRERRG, 1IR3 FFFERT,

v(Context(w),) v(Context(w),) v(Context(w),.)

Input Layer — — —

mmmmmm - @Bowﬁagﬁw, I
=i T —EHuffmantt, BLUEER
S A TS, s

KR TOALERS, JL BRI R A A,

Projection Layer X

XJ TRl B OFpRERIE

Huffmanf A FE—RMIRT
RENZIAINE—ESR, 2 LAY
FNDEBAI LB — 03
[ARR, B—IRDREB=E—M

| R, TRk SR
0 @ﬂﬂ%zo /Z.

> BRI s Rt
RIS B
Huffmanifit B,

Output Layer

Sample: (Context(w),w)

HE BiAg ok



ARIE Y SR — SR

SERsoftmaxy3izELL, RREABEREZRIHUffmantly, TEXRAMILTRIFRE,
BRSO SRWIEFARIHER, BN/,

FECBOWREIHr, BRI ET
X Contexf{(w), FTEFuMw, FLE

XFEELE T, AW — 1 IERE
A, Hitiag2asEs, B2504)
HEARKZ T, BAIEAKIEER?

BT, SMNTLIITER T, BABR
D>ﬁ%ﬁ@%$%ﬁﬁ&¢%ﬁ%ﬁk,ﬁﬁﬁﬁ&¢

AIBREREN, X — R IRFRYR)RE.

/ \ == E T Context(w)is, TR Aw (1E

o(x.0")  HA) HomE

UeNEG(w) X, 6" == L3 Context(w)lt, FlliEav (fa
\__glo) ETErx
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AFERARTIRE (1)

@ ||||||||||| ©

+ Bag-of-words (Kalchbrenner et al., 2014)
— Simply element-wise summing embedding
— Learning embeddings by back-propagation

¢ Lm: BMEER, FEBHIMIEE)IZ,
BINSFEHERTEKN, 9FOENKES
FiREEAKE

® T EETRICZEANIRFSE, EEA
ESER, ®CZamIRREE X EANE A
RAFEEE, AIMREFET, OFNEEE
SRR

7




AFERARTIRE (2)

«» Pooling (Tang et. al.,2014; f
Vo and Zhang, 2015)

— Make use of Pre-trained word embeddings
— Extract salient features for traditional classifiers

BAFEEREZERENSE, FRT&EK &/
1Y, SBAEALUENNEMR PR TY &




AFERARTIRE (3)

<+ CNN (Kim, 2014)
— Feature combinations

— Single CNN layer
— Varied-window-size convolutional filters

— Multichannel (1 static+ 1 nonstatic)

v B—AEEEE SR

v AFITARES

N

(9]
:.i!r.u
N_.

R,




AFERARTIRE (4)
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< Variations

— dos Santos et al. (2014)
e Add character information

CNN

v BRCNN, IERNHEINT RS
v EXASHTHIRSES S, HHEE3IN
SRR LRSI




MISERAFRTRE (1)

Document Embedding

Classifier — Classifier the| | cat y
‘ (IITTTT]

Average/Concatenate O

t t 1
Paragraph Matrix----- > * W W W Paragraph Matrix ---------- >

| | |

Paragraph the cat  sat Paragraph
id id
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2 Pooling (Tang et al., 2015a)
— Average pooling sentence representations as document representation

2015b)

@90900 Ssoftmox

+» LSTM/CNN-GRU (Tang et al.,

Document Representation

Backward Gated
Neural Network

Forward Gated | Forward Gated
Neu IN twork [~ Neural Network [~ Neural Network
Sentence Representation [......] 9009000® @@ - 900000
Sentence Composition CNN/LSTM CNN/LSTM CNN/LSTM
'.—LQ"""?'—T'\""\"'/'—'"I r""""'?l """""""""""""""""""
o @ o @ @: 9 @ . . L
. e e O @ O e @ . . o
Word Representation o e e e e : e @ . . .
Pwlow!owlwl o, wh! ‘w? ow?owg bWl owl wEwl, wh

| Forward Gated
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RNN

LSTM, GRU
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Attention
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E%‘J%%a_?/ HES

v REEZIEEER, SENTRZIEETIERY.

v EINFIRmBAELEIREER, A eelEaE. &
LIBTHAIFRFIETE,
v miCPRMNELR, TENESPENEFRE TEER,

T
TSR L F2ifE?
R L FRRRAE?
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vVARIXK/IE R v SR LRI E F2HRY,
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& EIRHEZEMLE ( Recurrent Neural Network, RNN) , iR HE2/MLE, 1XE S

TXASB/—FEJ#HEREE ( Recursive Neural Network) |, FA1FR/91
WILE.
= i Hit
0 b ® 0
C 1 1 I | |
Be i = A = A— A— A—— A ST
& & & &
i N\ JZ i\t

RIS

ViEIMREMEL ERTERER (REE) T, BRtBEEERENF. BR

2

—
—

LM B L RITRRE MR E NS EYEE MBS, BEW ZMNABEEEIRA.
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a red bike,NP @ ®)

N BN —XEEN,
__~red bike,NP (¢ (P2 = a p; ). (py = b)),
ff TN KB REFPRITEEEL
pd _ x*'_"f N
a,Det@®® redJJ @O bike,NN(® @) b
p1 = (W [ ] ),
C
{RIE— MATEROIRIMEIA, ps — f(W [ 2 ]).
HITIEANENAHE, p1

R. Socher et al. “Parsing with compositional vector grammars” . In: Proceedings of ACL. 2013.
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BE—MBNAFFIEN = (xW,x@), xO, 2™, EIRFEERNEELT FEAE TR IEEEY
fSiEERYEME h(), BfsER:

ho _ 0 t=0
‘T f(hy_1,x¢) otherwise

Sal _w)
w—aH N 00, 1 ) ETRRTEER A
?ﬁfﬂ SRR, BisiT
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MERIHZIHERARR, A E— P EZRRERESEXR.

v —RgFA]fE

J90 FRREL :

h, = f(Uhyy + Wx;+ b)  y, = softmax(WSh,)

v X8, f 2AESMREL, BE I sigmodERELEY, tanh EREL,
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o 1&5&»&511&’]5‘&‘)\ ST HAIETR B ML WE /)N ; R EME BRI E,
IR MEFZ M 1R A LABTEVRIA

o f5/40:
* The cat, which already ate a bunch of food, (was) full.
* The cats, which already ate a bunch of food, (were) full.

® ® h) €
r 1t 1 T? 1

> > > > >
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o FRRBEE: KFMReLutRE, ZURAEMRE RN FIFLMERE R
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JctLHTlETZTﬁﬂ 2M%& (Long Short-Term Memory Neural Network, LSTM) EEIMELRILE
HY—N3EIR, ATLAESUERE SRR R/ E i KA.

&) ®) )
[ T > S ! T ]
T EFLL T
© ® ©

Neural Network Pointwise
Layer Operation Transfer

LSTM #EERRESIN T —HICIZETT (Memory Units) , AFMERI ARSI ARNESHSE
=8, @Eaﬁ%ﬂ* E%“Eia 28T, TERYZ) B, ICIZERTT ¢ IBR T BIMAIRZI AL RS
BB, FEESA 1T BT R Do, . SN MTHAER (0, 1) 21,
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Zhuge Liang--Northern Expedition Memorial

Permit me to observe: the late Emperor was taken from us before he could finish his life's work, the restoration of the
Han. Today, the empire 1s still divided i three, and our very survival is threatened. Yet still, the officials at court and
the soldiers throughout the realm remain loyal to you, your majesty. Because they remember the late emperor, all of
them, and they wish to repay his kindness in service to you. This 1s the moment to extend your divine influence, to
honor the memory of the late Emperor and strengthen the morale of your officers. It 1s not the time to listen to bad
advice or close your ears to the suggestions of loyal men. The emperors of the Western Han chose their courtiers
wisely, and their dynasty flourished.
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Question1: When did Michael Jordan retired form NBA?

Question2: Which sports does Michael Jordan participates after his
retirement from NBA?

Answer: Michael Jordan abruptly retired from Chicago Bulls before thei
beginning of the 1993-94 NBA season to pursue a career in baseball.
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“Two people are walking down at river in a wooded area”
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