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Kl1.5 TwitterfENIERER—NnB, BAZANERMEIRE. XEHHEE
M Twitter
I E R, H T AR HES

FEVTR BT, PR R4 2 2 — AN ]l B SCAS A g e s
s, plan, Twitter P U2 REMBERT, EREBHT, X
AR5 2% (N 7= B > i — e Tl B e AT AR S5 I AT R, PTEL, &R
RAATRE S 1 SCA I Wb e ) — M55 TAREE

1.3 HHRAHIREE, W IR v R A

(garbage in, garbage out)
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“garbage in, garbage out (GIGO) 7 ZitENLEIF#AH—2%
o, ENLgs s R B EE, JUHAR M SCASHEN . “garbage
in, garbage out” f&#8: WREIEH X EEBIERE) AL, RTRE
SRS B T o 4 R

—RORYE, B, BINRCR B, B SCR D IR
BARAXEE, BN 2R3 Al fe = S 280 E TR R EE A& T
WMEER. 22— PERNGT, ERZCES, Winas# thex T
REU, HRXFEFIFNDONIRIERS, Moot ARG RN &5 =20
{H.

XA RESE B A HIME B iR, #eARouis Fia], Gl ZRAEAT 3L
ARG B SCAS R o Ak, IS SCOAS S A R A v R
], LR I — PR i B ae] (I £ B R AR ] BE X SCA 7 A A 5
W R —fuikbd . Ha)ighvl, &5 0REEHIEERKEE L
B TSV WERIRATAESS 2 E SRR B XA, 15 A
ISR EE, KONEEA NAESEBR G VRN #R 2 KE A 1] . SCHR
Pastiche detection based on stopword rankingsHEtAas | —ANHE
SCA B A 7 BEOR B A5 R B 1o o — R Sk Exposing
Impersonators of a Romanian writerN|2&—IiA| & H MR ER
RARIEE AT FEAR 5

BATKE 7 — DAl ReLs S AN FRTC BRI 6. R B4E A
Hh 3R H A R ) R B R L, TR 45 B Al read ing Ml read [F] )
e, MAREFEX XA ? SLhr L i reading4s 55 Aread
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WA ERMEMEE. (B, AERBHEL T, B informationfll
inform[®] N OR B AL SCAR R AR A B W), BUOEE B, XA
R RAFER. Fril, 752K SRR K I — 5 .

WG JE (Lemmatizing) Alia]F4HEE (Stemming) &M HRIX— (] 2
IR T, o BARTE S E P R M %O S . AT 3= T
AURTT X PRI HAR o

SCARTE T AL E S R R — MR E A A BHTHLERA
B HAS B PR AN B B B AR 2 R B ES,  DART DU B 7 5ok AR
TR PRI . TACERZ G IR — AN B ZOP R B in] 4 il
B, ANERIAE (bag-of-words, BOW) B Zii- {RIHECRIFR
(TF-IDF) , #R2&THE A OB R) 7 B BRI 77k, e
R B BRI B FEWord2Vec MGloVe,

A J5 BN R O PR S R TRAC B A 40T, JCHGE BB ROR
TR R . 15 F AR A M i KT S R R A G

1.4 A AIRFEXAR T

AT D218 7 A ARSI, GRS, DA SAEREAT X
AT BT E AL TAC BVE I o A TT AN SRdEAT SCA 3 i B iR A
AR L ?

B, AR AREHENAC, FATEAEBAZRA TSR
MIEIES Y. FHe b, Br 7 RAMESRESE, HALE DA LT
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B n] Uy R BN EESE RS BT WS JPRAGE
0] DI A B SR . RO SCR BRSO A7, L E &)
EREPEAT AT B MR . AHEERE SR ARSI DI S, NI 37
EInEbR.

A ARG BT — A R IR BOR G TR N Gn] PUE 4%
sl —FH B 3 OIRIEs. BEENRERKT, B8R
R Twitter. XMAMEAMEIRT 7 ASKERI 33l 1, v
SO AT RIS 3 A RGBT B A s R

HARTE 5 AL FREARIE ] LA B K A /ARl A g 5 Al B TR 43l
an, WA E IR 88 N AR AR R AT , AARRER, WIFEDA
#H AT LR T KA PEACHI I R AR N o X PP AR KRR E BRI
JEF IR A, — RSO NS5 B S5« X SR B PR 42 X%
2o WRIEFIN R C A B8R M A Mgz, Wiis Iz
2% (Recurrent Neural Network, RNN) FIf&FRAHZE M 4%
(Convolutional Neural Network, CNN) . mRIRIXIEEILAIHF A B
BOEPEAR, AP S PEE I 7 RN R BRI R E
%o A T aEmEdEENERM, eI RN EA R TR R
AERGE H AT, XIULARR A R BRI AN R B R
IR

HUR A 2T AN bR, B B XTSI KA R 4E
TensorFlow, A Mscikit—1learn 25 W AEHE Apple il
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SpotifyiXFERI AR, AP EENE T SE S HHspaly, H4
) A 25 W it Quora it & B P 22—

SR HHE R TR ERX T RERE A, ORI IS AR
ESTHD T

AR FETE S Py thon BT ARG B, ¥ KHIprA THRAH
HE R B TR A PR, TGRS Z T E PR .
FERF U,  JHEAS RS AR R 2l I, AT LR O
HIALE . Pythonsg — [T AR MAEE S, Ere il R
VB 5 AL S A i O S

WY R, BRN IZ I XS TR HEAT SO i 7 1K 12
AT E Y EE N, A B P A 5 A NI E &
N 375 50 B ARG 5 A B

1.5 B&

RELZNE T CRIHE X Mg, Y A LA.
THIRPESS . BB B 38 5 AR (R AL RIAL S AR I A e, TP RN IR
R DL AN B S SCAS A 0 5

KA BT S AR EEA N B, LR AR e B 5
s B L HEANENR . J5 83 A e Uy 1) AN BEEE 1Tk, O TiAL
B SURH BN IRIR R AR S T R % . SCAR D IR
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FAN PSR DL SCA AR AT 55, E U W A0 AT X SCAR R JEE 2 > B0
I AR AR AR

=R A E g Py thon, PAK NAH APy thonse fefd: i 2 i
BE, FRIEEES Py thon ) F £ 15 5k 8 Bh A 134T SC AR 2
Hro
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$2EFE Python X AT

E—=H, Pythonfe 15 HMKMHMWIEES, HrllAFR
HAE Bl S M, FRIRNABREA 7 —EREARIPy thon SUA M I

FEo

N2 B 4 IX Py thondsd Py 7 JR K2 Ay B 3 # HAT Py thon &
DTS SRR, AR R IR 2 13 YOI % 5 i Py thon
Ao X325 1Py thon S UL E KL, ST A 17755 2R 3 AR BT H
B FIRAWebIT A (B A€ APy thoni 5 AIWebHEZRD jango kA4 k4
uh) P B RR R BIRANF N . AT R

o Nt Py thon RS S A 79 #r s
o Python XA HTH I,

2.1 Attt FPythonsRI A 53 Hr

Python L4 B L SRR SCAS, X 817 5 0 GO0 R 2K 2
stro Bie—FRF AL FKJUNICODER 445« A — KL FAF4HIX 45«
Python 39, A FZ4&F& BRIAZUNICODE; {HZEPython 27, strZfR
HINASCITRY, 75 % 55 #b—ANUNICODEZS K % [ T4b FUNTCODE

UNICODEAVAN A& —FpgmtidiE 5 s Ab B SO AR [ 7 2. Biltn, FHREZIY
UNTCODE{E f2U+05A, MJFi s EF, Python [ 2 grhd 2k Ml E B H &

see more please visit: https.//homeofpdf.com



NGTEATAEEE, Fra RE RS Lo AL . L b, AR 23
FRASHI T2, PythonAbFEUNICODER 7 K FE AR HAEX N B K T
RZivhie, AFEASCRE. BHil, R2ZAUEIEAEMMPython 21T/ 2
Python 3, {HICTUNICODEALHE T M4+t — B A IF 1L,

AT R )R E BRAE RS DL N B BT I . 7 TP 2 L
-, AFEEF G RS A F AR EART 5 . X2 UNICODEA
ASCILR AN )77 R E R FFFIA B R K . A fEPython 271, o
R BB WA N MiAEPython 3, 44 H #A7fi% UNICODE.

RPN IRNRCT IS E AR, DA TE R 3 S 4 i ) 38 3]
Ry ie) . H UGS FE AL P SUA N {8 FHPy thon 3FIUNICODE. AHERE
Python 2MJJE A KA R HE A BB HIR, k4 FPython
24 5 N FE ARG /2 5 & LK. Python 33 #FUNICODE, Af5LL
Python 3RAEA/RHIET, RIAFERINAE FHUNICODER N SCA AT £
5. EMRERRE, TR ZUNICODEF i, 72 5 A
AT IR Fu.

HIR TR BREARA TN EANE, HERN27FIRZIXT7H
RISy, i, WERARGEEPIERIT RN TR, 2K
T Z AT T AR E . T B TE DR 0 o b 4 R A AR T
SO, BT LA ER R AR AR 2 TR

PRAEPy thon BB A S &5 40 [FIFEE B T3 47 SCAR 90 M. Bilan, 7]
* (list) it (dictionary) & CASor#TH B¢ & F P T B HE 25
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1

AT [ H A R AR A s AT B DL R S R A
TP AT T A AR

BIHET AL, BRAIIRBA R A A S5k Py thontE A7~
BE. B JavafPer 1 i X HWE R 2 H A F A M EE . {Hi&Python
FI MR 2 ALTE T FRATT 0T P 1] Ao X R R

E—FIRE] T A TensorFlow R Fscikit-learn. AR
i Egh 15 DI GACD A R AR ERI R, A 5K B S 4 1
spaCy FEl & A —F . Python I RUCEEEIE 1 EA
tweepy (TwitterH i)  urllib (IR VGEIGER) i
BeautifulSoup (MM TTHFEEHIML) » HRMAS RGNS HEMZ,
MEWREEH B RKHIEKE S (Stack Overflow A —F &4 XA
MRRET TR HI PR, WIURAE BORBORER 2 N B T R 7T
MTAEF . £, Py thongl 2 £ 18 i .

% 1 EMPy thon 2R e CREAENLPIE ) FRERAS I FMERBOAR SCHFF
4b, & n] DLAAR 22 75 THIE BHPy thonsg — R 5| JJITE S . Hf
Z—7ePythonfENIATE S M EZ MR, MAES 2 M Az)
SBATRRAMIES . BERNENPITES WIBITIHA TS KA.

W RARAR S JIAT AR R AL id 18] 52 Facebook b2k H % 77 5 & 14 H AL
A, T HIX R RRERE SN, AT AR MR k. A
BB WAG—E X, X H EE R i —Fhgw Az 7 2.
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Pythonse—MARHE A HIMIATE S, BN N 1] RLRIE Hh 2
G IASAKARA T SRS AN S I B, i ELAC B 2 R
AR E 2 MRS, XERE BN EB AT U 2 BT AN 7 22
B . Pythone s &3R8y, BIIF AR N AT ZEAE S 5 AU I E X
PUC/EESILE

R 1 AR HEOR R 2R, FRATT S O R R 2Py thon ) 5 FHYE . B
Rig 0L, FHFHBEASEMEME, FHK TAEEGHE, CeBHl
RN G 2 OGE R A S, A ZMESI AR . 2
W, XIFA R UL HPy thonfUIBI A HILES R, 112 E IR ke
BEEZ, HIMRRERBER SR, FlunBAiR (Segmentation
Fault) .

NIRRT 75 B ERAEASCAR T Py thonfin &0 LA
&Py thon NI ZE 2 WOARBEAH ) BLH A IS AT A Th B PG 2= A, (H
s ] AR S N 225

2.2 FAPythoni#fT X A ¥k

AEAERTIEGER], PythonllBid ¥ 458 Rw A WA, Nizinf
TREXT RIE T H e ?

word = "Bonjour World!"

word B A A “Bojur World! 7 . yEE, FEMMHXNGFR
EXA (R SERAER TG 5) 5 {Han BB 7575 N S d H 5
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515, WFEEMHNG SIEEZTAE D, EflamE 7aE I
fag B, BRI Fprint . FEVFE R &, 7EPython 3H i H
printBK N, —EEW KBS RS k2

print (word)
Bonjour World!

FRAE AR EORAT BN A e A, B ) PUIXFEA

print ("Bonjour World!"™)
Bonjour World!

print ("word")
word

XA 7K B R A “word” , T A &word AR &1 .

A SO HE B 745 B SR — R A, A A U a7 5 5
50— A~ e 2

print (word[0])
B

T DL U7 A AR AT S — A R R 2

print (len (word))
14

DUAETRAT IR PR P U3 B 2 (R 745 B iR B, FEInE TR 1M
7 LS S RR] O — AR B R R
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word.count ("o")
3

wordB B AL E3NFLT ‘o7, BT B RIS AT 4 R N3,

word.find ("3")
3

TR G fEword B E I A ML E S,

word.index ("World")
8

[FE, FRFE8 “World” fEwordZ8 & H s — R B N ARA, & a0 I
TH FIARAS BT o

word.upper ()
'BONJOUR WORLD!'

upper BRI HU A A4 & R 4 B AT B BN KRS T B

word. lower ()
'bonjour world!'

T ower B KCAT DA 705 4 P 2 05 0 e B O N 5

word.title ()
'Bonjour World!'

£t 1B AT DA 7 Hh N MR B R BUR K S 6

word.capitalize ()
'Bonjour world!

capitalize HAGF4F & A 5 — A BER 0 RS 7B
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word.swapcase ()
'bONJOUR wORLD!'

Jii44 S X, swapcase BRI AT DA S e F 455 B RN E R RN

PythonX Al T HAth 4w #2135 5 Wb /5 /& Pythonic, HARBHEAFH AT
DL T 7 AR &

B B3R “Fromage” (VEE Hcheese IR ) NN FwordZE & KR
FE, RERBEMEHERESERSFH ISR,

print (word + " Fromage!")
'Bonjour World! Fromage!'

FIFEh, HARBERT RS el DU A B 717 5

print ("hello " * 5)
hello hello hello hello hello

FRFE R BOE ] LA B R A VAN M S B A £ AR AN TR 2 8]
NI RS o

print( ''.Jjoin(reversed (word)))
!dlroW ruojnoB

reversed R EUR [B{E IS ZE A g8 (generator) , FRATAI AKX H
R EE B AR joink& . N IHIZMEH join Kis I = # 5 141 1

print ( " ".join (word))
Bonjour World!

i E B A AT R B VRS, R DO R T X L e
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word.isalnum()

isalnumpk ZH T A W =457 8 2 5 43 7 s R A

word.isalpha ()

isalphapR B T A W 755 5 2 5 450 - BRH ko

word.isdigit ()

isdigitpRECH T AW 755 5 A2 5 450 B B 4H ko

word.istitle ()

istitlepR B+ AW 745 & B L2 B ALK S T BTk

word.isupper ()

i supper BHUR T 1IN0 b 54 1F R B HERK 5 58

word.islower ()

i s Lower B MU T 57 70 £ s AN SR B 40 e /NS 5 £

word.isspace ()

i sspace B O T W7 52 74 £ o R 75 4 R A e 7 1),

word.endswith('f")

endswi thef B T AW Q747 s B2 L — T F AT A 45 R .

word.startswith ('H'")
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startswithBZH T AW QA5 5 B —F 7/ 5 3k

WA LB RF B P T4, BE R TR YA (slice) 5 SEBR
£, NFRFER UL RSO P ARE AT BB EEA R I3

word.replace ("World", "Pizza")
'Bonjour Pizzal!'

replace R BB FF 8 A BIAT B4R “World” 4k

“Pizza”

Pl (slice) REIRHUFAT A HI—H o B fE . HiEEmn + -

New string = old string[startloc:endloc]

R H A ESR Eword A8 & A A 58 AN HA],  HaX AN #LA 7R AR =
HIAE 1k N R4 B8 A6, 1] LAE A LL R4S

word([8:16]
'"World!"

an SR AR Hwor dAZ B ) B — N BRae], U AT DA Y BARACRY -

wordl[:7]
'Bonjour'
i, ZHTHJER e H, BRGELE F AR MO Ia T4k

2.3 B4
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PR AR Z AT B DRSS, SCAR D HT R HERS TAEA T 521k
T o BNERME, BT RIEBSCR IR, &% 2B THRUMIEA
Bk, SERAEHE - N LE SR GEE1.37) .

Mg BT ORI S 2 3R

e Printing and Manipulating Text: 43 CASHIIEAEAEFFT
B, SO PAAS [R]85 3R 78 SCAR B R R 152 35 [5) 158 o

e Manipulating Strings: NMEHERFRFERRE, WEIE, GH
TR X AT R R R — P S

e Manipulating Strings in Python: WZ&ZRLT RiIH A CHER,
BE =D RTHE PHIET

e Text Processing in Python: SgJHHIXEAAIE, X&—A
F, 5 [ Python XA AR R AR AR H, EaFEAR$
AR TG ) — S = CanIENRIAAD .

e An Introduction to Text Analysis in Python: H1SEAE%
PythonMISCAR I Z AN R BB — N2 T, ATt
FEIFE L. WR B FE, (EB /T 75 Z4b 70 B 2 1) R Al

Ho
B f#Pythonif 5 I TAF & AT N, REWSHE B IR PR IE Hh B 98 SCA )

PrAOFEARAE, BUF A S L2 IR B AR £33 5 R iz HIPy thon
R NE 20 R

(1] RZIFHR, W REAE R A B OS] S, AR 3] S
B, G OS] S U, BEIB R ARG
—— B
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[2]  Python 2/ HprintREm] AAHFES, Python 3+ LA ZHE H
5. —FEFE

(3] ZFA&BR 7 \s, AFHE\n. \t. \v. \fH\r. —FHE
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$3E spaCyiE sl

FIENA T IHEARRCARDP S, BERE T IRIE R SR
AERE AL E A spaCylf HHEA, FFPIRARAE — D SOR i B
Pl AR SO BRI 2 — 2 . ARIE &5
spaCy %, "B E L KN SCAR DA IIRE,  Ania] PEbR Ay 42 SRR
BTRE. I BATES &SP T AT AT RORT PRI Hhoxs A 2R 47 T4k
M,

RS AR TR

spaCyJE ;
AL,
T HT S

ozt

PIAT\ == o)

3.1 spaCyJE

R AR NREAM S 25, B ERANZE I HIPython

JZE /&:spaCy e

spaCy & — LMV B IRE T AL . B RspaCy R kAT 1 1A 1%
PREESS AT A 40 SEAR R g (SCRF 2 MBS ) , B E GAE T FA
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FEHEFC, AL TR Y R SERR ) A, B LspaCy 330 B AR 2 %
IThRERFE o

AT A B X T FRHIT R PE? BONE IR 2 B IRE 5 2 ERIAL
a5 > BRI TR & B B AT A AR 1), 2 IR AT}
P BIRIX L PR S RE 08 2 FE A R A, BAEREAEZ 4],
BT B AR FFAS RS T g VRS, NLTK (Nature
Language ToolKit) HL2XFEM—"Ml7, B &3 T a3 BT
VEZ A F AR T spaCy AR 55— AR E R E AL : 2 Tl
RN IF K. BA)iEul, EReBslT TISeH A 8RB, B
R RKEAE XA .

spaCy A& Matt Honnibal T2 VELHHIAN 41 | HINLP R 2
PTG R R0, DL S spaCy BT 57 A L HUAE 25 7E F— ST YR A0
Sz G Mg (tbiPatternFE, &I A ZiiEF 2 |Python 3) o Xt
TNLTKR U, HAESSAE Tk i E0R, B H R sty — B ad
#r, SRt =07 YRR A5 BOE VR AT 45 0 E D RE

A, NLTKIKIRMERS — RT3, eV 2 FULGINLPECAR LA
FAREUEAERE CnBrownTERHE) B —MHA TR LA, AHA%
PRI FUNLTK R N &8 AR BB, Py PLEE AN 75 ZEENLTRAE Dy Jm ZENLPAH
RITH BT E RIRK >

AARAE HspaCy (V2. 0) RHEAT SCARTUAE BN TR 5 22 1) — 28
K. NI & spaCy 1) — LT RERFE SR -
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o LAPRTE;

o CFF21LA TR

o HEMEFIAICHI G TR
TN R3] 7] &5

o GUREEZEINI G R

o TAITERRTE;

o i SEARIR A

o CUFRIERIKAE M

o EIVEIRBNI AT

o B KB FINER AT ALAL T AL
o J7E ) FRT R e 4 2205 Ay i T A
o CFFFH Anumpy A ;

o ERRI I FE AL

o fA]FRAIRTFT ELAN S

o —YLIIEAITIHE;

o fEH:. FEASHIVEI AR AE

3. 124 H spaCy B W _E5¢ T H Ih e RF % I FE A
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K3.1 spaCyEM “the Fact & Figures” WA NI IhBEEF M L5

3.2 spaCyRJ &P IR

NI FRATIIT UG % e spaCy R . spaCy it & 6447 F)CPython 2. 6413, 3
DA ERCAS, 7T LA 61847 #EUNIX/Linux, mac0S/0S XA A&Windows =
FifE R4 . CPythonfE FCIE & SEILMIPy thonfii A . EAFTE T
RIS JE IERANTT, QiR 2L BPy thon AR E R AR I HLBEWS 7EA AL
IEH 1247, WAHCPythonth O %3 HF 1o JEILPipMCondan] A2 e B
Wi P spaCytl. PipMiCondast PiPythontl 2248 & FIAS, LA MR
Al A2 0F Py thon M BT . A58 FHPython 34047 % 3E LI
a2, 4R, XEPREFEH TPython 2.
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PipeE k%3 T H, AidAnacondaH] F M A] PLE A condatiy i3t

ik,

pip install -U spacy

EPATpipZ 1, BT virtualenvin %, H%3EPythonty,
DLIEE G SCY BTN L 28 A &

T ARFE LARZ Py thon FFIR B T2k, FrPA=R 2 1 fi#Python
UL A J

virtualenv env
source env/bin/activate

pip install spacy

2, EEIFENL LR spaCy M1z B 248 2 2% i)

import spacy

BATLL B4, 7] DAfEPythonZim i) LIS IE spaCy FE A& 15 28 25 ik
I,

3.3 AR
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UNSRAE 222 R A R R, VRS2 CPy thon 5 2 1 S 801, 1E
Mac R4 T % %espaCy, & EEPATUNT 54 %3 Mac RGHI 4TI K
TH.:

xcode-select -install

R 475 W) 22 235 ) i R ] LLES tackOverflowAlspaCy ) github
R BEZE.

XN FMacH P E, R TFHEANL L Xcode A EE APy thon ik i
AT, NAZA S B ILTCIEMR ) 2225 W) f,

A XL ] DL T R H A S spaCy Dy geAH 5 R T, JF
5 spaCyii 47 b # .

N VEA A B spaCyis = A,
3.4 ESER

spaCy FE i HilB I DI RE . — 2 E TR S M. & S HALE Mgt
AL, e n] DU RPATNLPAE S, 035 08 sl AR TE A A 44 SR VR 55
NLPREER IR B4 5 B I A 5 spaCy e — 2 B R AT, AN HI 1
FERAHUT T IX LA

ANTRI A8 AL B T A AN [R5 AR, B n] RUE AR [R] A 8
F, AR EER RS T AR, REE R 5A
[Ale ANFEAER ISR ol e R AR, (BJRZ AR FR . spaCy
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B R TR R R AR 4, RS DAFE B TEIR AN 1A
HTAERB,

BOERIHAT, spaCyifi §EM CA T MEM—— HiE., fHiE,
AR YRR MIETE . SOORIEAT =15, JF HX A
WK, ARIZEHAFELZHEL, a4 20 sz, 3wl Bl
D7 IR BB BB DA 00 . AR TR ZE S R R G5 B O AL BRI AR A AR Y
T, AR TE 22 4 SRy T AR AR 5 P i)

3.5 ZILESHER

fEspaCy 1.7.0AH, 1ESHAE PIPython %340 1) 7 b AT %
o MAE2. OfAH, spaCyMIHADBI—1E, BB E N R
R — N HEA . 22 AEFRURLE 2 P e . A aed:, se&a

piptn & Fal e d.

B 7 ) 227 A HY spaCy #R fl [l download iy &~ 8% 3%

# out-of-the-box: download best-matching default model
spacy download en # english model

spacy download de # german model

spacy download es # spanish model

spacy download fr # french model

spacy download xx # multi-language model

# download best-matching version of specific model for your spaCy
installation
spacy download en_core web sm

# download exact model version (doesn't create shortcut link)
spacy download en core web sm-2.0.0 --direct
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downloadfii & SEFRib & Fpip R &3, FEoii s s]site-
packagesii2 T, SR A EPREE T RN

PADETE R S AR 222 0], AL e 5mis AT W T dr 2

pip install spacy

spacy download en

Y8 JG 7EPy thontigs 24T HAT

import spacy

nlp = spacy.load('en')

BE, JUEE SR CapnEER, el LS e AR
FERAL B JETE SOAR

doc = nlp(u'This is a sentence.')

Python 3ERINFFFH FJUNICODEZwIS K~ (HEPython 21, %A
PR R EAE R0 o 5 R TR S N BN Gdoc 5 AN A
PRI

BeE WAl LUE fpipfn & N, X Z&pip instal 1ty
URLHBHE B35 A A2

# with external URL

pip install
https://github.com/explosion/spacy-
models/releases/download/en_core_ web md-
1.2.0/en_core web md-1.2.0.tar.gz

see more please visit: https.//homeofpdf.com




# with local file
pip install /Users/you/en core web md-1.2.0.tar.gz

&

AL ARE R, BT AR R b A AS R 1 16B.

BRI SCAFER N 22 2% B site—packages H3xk . A Al LAME A
spacy. load () fIE 4 RN e, B Bl it 7 =09t 3 ' X4
FR, B DI B 77 AR = n 2%

— H il pipaispaCy T #ias N4k 1A, mtnl DA R Load B& 0N
W

import en core_web md

nlp = en_core_web md.load()

doc nlp(u'This is a sentence.')

spaCy B AL (R VA TER TN 1 Al 8 R8O R,  Ind) B 5 R
A, PIRHAE HER . AP —#r Ei (55,
6. TH) , AERLE HIX LRI L7 AW .

3.6 THEIESEAR G AR
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LAT A A H e T AN N ARl AT H 2R X RO A
WE RV AN SN, AR SO ET R, FFEE R TR
AAEZR A5 S SR . F P A] BfErequirements. txt XA AN
B, WURAETE A AR AT PR BB R — A . VR, FRoROUERR
Z Py thonIil H H AR HERAE . WUERAR X PRI,  spaCy¥RH ik H
N ER Z 2L A, RO AR A2 RI 5] & importTerror i iz,
A ZE W H spacy. load () B} 20,

bR 1 Z AR BIRTEM, spaCyC& s ¥ B RMIE . W& 8. i
=iE. EBOE. SRR WEOE. PR WPARE. BEIE. A
Ky doiidrif . EIMIE. EIEEJEVEIEIE . ZRETE. POE CEEWD
M EHERRF S TR, JeAh, spaCyRITIRRT, IR FER AT LA
B 2 A DTER .

HITH 240 1 anf £E RS SRS AL, I8 Az il i 47 1) P A
AN i 44 AR VR BT 7 2 4 BELAUASE ) i N\
UNICODE (UNICODERZ —FAT\VAR#ESAD) I, iR [mIAA KB R
We 2 TrfAT 45 A% 0t A AR TAR TR 2 R — 544 [ 23X L i) B, [N
21 W spaCyfe gt i) HAthd R ThRe, Bl SRS L 85w spaCyds Er 1)
BRI S HF

3.7 ESMHEBRREARTAL HE #1E

RPFEIRESH 7 PACHE A RN, B “EHRm AR REE, W
IRNFEREAR " AR R AR i B R s i BORGH T . ¢
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BHIRZ, RAEERE SRS LR DR RS, G
LR AR WFE (pipeline) AT BLIAELEFMHH .

MELAR ETF, FATATE BT ZE =07 P2, A FPython R 4R
(2 B BRI AT DL SE BTAG B 1 A, (HRAR SN, FE, MY
sespaCy g, PRI ENLTKEE AT DL R e BIRAL #E T AR . ARt 4 ik 22
fi FH spaCyWe ? iX & R NBREA K AL B AN, spaCy R 7 — M Ab A 5§
FAESEILE Z W DhRe—— AR FEWJEHEH 0 W ARSI — £,

N spaCyif & BRI R SCARHUAL B . EEATAC BB R
HI, SERE NI BACS M 1 A4

doc = nlp(u'This is a sentence.')

2% —BtUnicode SCAS T FIn1p R B,  spaCy & B Sobnic SCAR BLAE
B— Dokt %, 3. 2fE R T A INLPIR /K2R (pipeline) , HAfy
E AL FEDoc kT R LA D R

3.2 BLRINLPIR K2
3.8 4rid

3. 2 B AL BERURE T B 5 — A 2B BRAE 733
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AR TEE U R EZ AN B X “GRVCHIG” (token) WL
YEo TVCERICRT DL TR . PR fr S B DU HA ] DUE e 7R AR
TCRMIFHF. fEspaCyH, 77 1] #% )4 A\ &2 UNICODESCAS,  #an ) /2 Doc Xt
%

AR PRI E 6o AN [R] PR ]2 A AT RN o+ S SR B — AN SR o0 #r
FIBF, HASCAAE “Let us go to the park.” , @M Nir
PREZ G, SRWNES. 1R,

3.1

Let us go to the park

K3 1IHHE R EAEPythonF iz T text. split( © 7 ) BISHAM
6], A EE L I — 2855 1A] W ?

WRFEA)E “Let” s go to the park” , B 43iA] 4% A0 2 5 IR
BH, ¥Llet’ siF—U14 NLetfl’ s. XEME /iR s BB g — L
BRI o spaCy ) SEEE 5 A S AE PR 70 8] F 5 fian S AR 56 -

TR A UL ECIRTE 0 B TR RO 2 4, Hid]don” tHR
, BRI AL R R dofIn® tPANE, UL K. XA E A

7 Hi

Ay
~

"

1
W

Hi
PO

Hp
E

—Fd

/

\

o
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RIZE, P, TR T LUBE SBOMRHORID? Bltn, AR o

HiZ5 . A5, EERTEE T,

ENLPY AR b () HoAl AL P BRAN R, 3 i ARG TR . AR
WA, I RFEE B w8 78, FAF A spacy/ lang 4%
N, ZERAT RS v FE IR RN B o DRI 2 i S R T
SE R MATLEH ) don” tIXJEHIA, KN (ORTH: “do” } AN
{ORTH: “n” t” , LEMMA: “not” }. i« " G4 EZEHT5E X
bR RSN, G AT RZ T 0] 5401 (RIS ERARD , DU
ISf B2 AR B WV o AR AT S CELION. Y. IXAEI4E SR o ORTH
FRSCA Y2, LEMMATE MR AR 3717 5 405 A

spaCy SCRFAE 7 1A 4% E g S 1 RORAE BRI 0l 7 5t 2R
TR E o Rl ds, ] DR SRS 0 LA R GRS

nlp = spacy.load('en')

H 3 X731 48 I BOR A7) LLS % spaCy B 7 SCRG Y “ T8 5%
VE” # N, RARBAESS. 6. THEHT4.

BT L, W SCARPATNLPIRAZ I /17D R G, AT 15 2] — A Dokt
%o Dockf Rt spaCy SCA AT HIFERNT 5, & &t oAb 5 i —
AR . B3, 3R spaCy X A) 1 “Let” s go to N.Y. 7 {7
o ARG BR SR A 3 ANLPYRAZ IR — AN P EARTERS .
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K3.3 spaCyXfa)¥ “Let’ s go to N.Y.” flftsid
3.9 TAMEIRIE
CERERRIEZ B, NLPYORE IS — B TR AL

) AL ) H B Doc Xt Ry — M B . 2P IRAEE B
B, K yspaCy e A2 sz g A, it LR BRI M =40 5 B 9K =
(tensor) , FFMDocXf RAEAK M EN (tenzorised) « HFLHR
R EAE AR TT, BRI E R AR ZR NS =P, Bl YEbR
TE

s 1 fa AR B IR AR TE R Thae, RIONA) 5~ BYREAS SRR bR i 1A
P, e eSS SiESE . spaCy A — G iH ALK 56 Biia] P ds
A TAR. A S Fpos JEYE, ALK HEME.

(MEZNGIL NN

doc = nlp(u'John and I went to the park'')
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for token in doc:
print ((token. text, token.pos ))

PAT R 220 N e

(u'John', u'PROPN')
(u'and', u'CCONJ')
(u'I', u'PRON')
(u'went', u'VERB')
(u'to', u'ADP')
(u'the', u'DET')
(u'park', u'NOUN')
(u'.', u'PUNCT')
('John', 'PROPN')
('and', 'CCONJ')
('I', 'PRON')
('went', 'VERB')
(ltOI, 'ADP')
('the', 'DET')
('park', 'NOUN')
('.', '"PUNCT')

T VEAREART B € SCAPERRTE & 1) BAR IR D IR 2 AL S 4T AT VAN
Sl BIHBTNIE, AT ER A AR E S, P T e R
FIKREAT BB B, O SCAS o 28— ] PR L PR T ]

TR R DY B i, WA R b e — IRETEVE b
FESERMER T F WM LSRR AT 5 Z M AR, (B2 A aim i A
FEXTIX BT 2 [ AR R B3R . LB NG, 0 b SO R B
R 2 (A oS AR, Bl EIEEETE (LK. 4) o spaCy A F & KN H]
PEFFHE R MEATIEER o l T UL B e AN JAE R fd b, DRI RAT T
I b XA AR HEAD R, B 3 A R R A A

see more please visit: https.//homeofpdf.com



3.4 —MERAE BT B -7
3.10 #y4% 4R A

NHEEEAGIEF RG22, RO A SRR 6 A4 SR 2 e
AT ESEARN SR, A o ANEEK AR EE
AN, spaCyilid GETHERORITM SO ) 25 Seam 44 50k . RN 2
SR, PrDATUINAE REGR T INGREE, T s RS AR I A5
%, W RETRE ST BN . ABEeTR LI Har 458
PR, PR AT Il R A

iy 24 SEAR A R 45 R AF it Dot R iJent s @ P

doc = nlp(u'Microsoft has offices all over Europe.')

for ent in doc.ents:
print (ent.text, ent.start _char, ent.end char, ent.label )

(u'Microsoft', 0, 9, u'ORG')
(u'Europe', 31, 37, u'LOC')

spaCy B35 1 T fi 44 SEAR SR

o PERSON: A%y, Q35BN
o NORP: [, LI NEUE B
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o FACILITY: #HW. Wlp. "l AK. W%,

o ORG: A Fl. WM. RGNS,

e GPE: [EZ. WM/ &,

o LOC: HAMARGPEM: &, fmilifik. /K&

o PRODUCT: SE#R &L, ZiH. Bm%E AERS .

o BVENT: MEUHIZFR, &RF. SRI%ZRR, A5 FHRFLHE.
o WORK OF ART: H4. @44k,

o LAW: yEEEH M 4430,

o LANGUAGE: {EE—FiET .

3.11 #PTid

spaCy AL BEURE BRI AL HoAE U DG S 56 G o AL 2 A 5 48 Fp s £
BRATI B . N ISIZEAAS S K SR ST hn @

o ORTH: IRJCEIGHI NS -

o LOWER, UPPER: IlJ_HIuIKE. MK

o IS ALPHA: AV HLIT 215 40 F BFH A

o IS_ASCIT: HlVCELJGAE 540 FHASCI TAY P17 4H Fld o

o IS DIGIT: AlVCHLIGA R0 AR .

e IS LOWER, IS UPPER, IS TITLE: iEVCHIGREEH/NE . 4H
RERFEEHFEERE .

e IS PUNCT, IS SPACE, IS STOP: &L H.Ic@&fEbr mfFs. T
B A2 15 A

e LIKE NUM, LIKE URL, LIKE EMAL: iii[ #2705 2%0F . URLE
email,

o POS, TAG: Y[ B JT ) FEAS a] P FNY Fe 1] 2 o

o DEP, LEMMA, SHAPE: ialJCHLICHIMKAFEARZS . FEIFRZE A RIEZS
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5 HABHAFIAL, w44 SR B SCRF T RN 61 E e SO . 3]
HEryLE, BRI LR FIR A e eflnd< 1. M
TG THE® I UL EE AR

3.12 Tisb¥

SCARTRACER ) H RIARF B, RUBIER XS A B U RS
B, AREEZELR. XEMNEERTRERRAE, FEPEIFALE
FARE o AESCRTZHRAN B 285 5 AL BT, IX ISR R s H
il o

15 A R AT SCAHZ I BNLP SRR 2 11, /5 B SO TR il e i g 4
el e X BEEIREEILE, AASE T, I BAT S E X
1% B T FEAE S R A8 P A58 T ARTIN 452 PRS2 A0 e 7 E IR B Y

AEATE A AR I8 A 45 R 213, ] 3R A3 57 3 SR T
Yy AR 2 ke tH 45 R o — U5 R 2 s g 1R A b B 3 LR

—2Kid], Etliof. the. want. to. haveZ:,

f Pl spaCy R AR R TSR VAR T 36, L B 0
TS STOPRRPEENAT . fEspacy/LangBf T, AT LLH I HTA7 V5 R0 i
i A1

PLN 7Rl e 1 el B A5 A 810K

my stop words = [u'say', u'be', u'said', u'says', u'saying',
'field']
for stopword in my stop_ words:
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lexeme = nlp.vocab[stopword]
lexeme.is_stop = True

B XA

from spacy.lang.en.stop _words import STOP_WORDS
print (STOP_WORDS) # <- Spacy's default stop words

STOP_WORDS.add ("your_additional stop word here")

VP AT S T T D 8 A 5 2 S 1 R 1
i S P

7E LA s, AT LUk say. sayingMlsaysSEialil & SCARIA], A
Z iRk X A, fEIXEeiE g — A [E — R IR A2 6 i 25 Rk
JSAT AR 52T

W ILEE ARG WA R TR E (stemming) 1A AR HZHL
(lemmatization) o ¥A]TFHEHUHR B2 — % BIF0 40 5538 2 i I 285
AR IR R . Bl andE i) say . sayingfsay st — e pk
sayo A T HEBAUA N SOMARN AT DASEI . TRl HR 4 U 58 4= 48
K, CEse T A RS F AR B HOR

Stanford NLPZA XS IX P [ 1H AR B 57 A 5525 H 1 AEH B R
Feo MBS, AREMHEARRIER, HAFTEROLKEHRA
[PISEELA T . fEspaCy ™, 7 Ia] B Aa] 1. 1 emma @ MR vl LASRAS BEAN 1R 1
TR .
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P& RIF AR 4E FHNIA 22 B B RTRSAT R A B FUAC BD IR #ilan,
THEWE “the horse galloped down the field and past the 2
rivers. ” X)L, 2 RA P IRASE ERRIEH A B, ORI
SR BN R B3

doc = nlp(u'the horse galloped down the field and past the
river.')
sentence = []
for w in doc:
# if it's not a stop word or punctuation mark, add it to our
article!
if w.text != 'n' and not w.is_stop and not w.is_punct and not
w.like num:
# we add the lematized version of the word
sentence.append (w.lemma )
print (sentence)

A PMEH. is stop, .is punctfl. like numiX34™J& K 51 s m) -1
HRIX B TE R X . AR T ) R iR e AR R I 2 JE . FR N 2
LR B 2R H

SE AL P I P B3] 1) R

[u'horse', u'gallop', u'past', u'river']

WRyE LI, w LAk — D IHER s R B X 28 1A] . A, T4k
FIAEEMGL G, BAEHA 5T IFA— i B R 2
Fre) T AT Bhin], A A AR AR B R AR R R AT

MOREE —EXERD], BRI RiE el dIF A RIRE T
K, BOVEHIMAZ] 115 iR s
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spaCy biE A 7 LA IF RN R RENSAR T (F AL B SOAS . IX Lk
PREAS BAE R BT IE 2B B . {8 spaCy KL (ANig
e HE X, B AN ) SRALBENLP R R TG 8, R 75 254740
i, B AE AR AT BLE 3) 58 K

3.13 M4

spaCy T RN DSt 7 — T ={ e ] B ) F M2 R S SCA S R bm
A, IR F A, AR R SRR IG I, AR T3 1A
(A, EEFERPERRE iR SE . TR N el ARy 5
ORI Zhbrid, X LeRE 1 5 BRI K R 3R AL 1 58 K ) S
o AN BN U B RSB R XN T b T BN ORI EE
DIMLEs ReB B MR ) 7 20 (s ABRH AR SCAREYE, [R5 B
Python Y5 /% .

(1] JEIrARRE N A, AR ERNES. —F&E
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HAE  Gensim: XARMEN. MEZHR
Fn-gramsi) T A

AR E A AR TR

GensimZEAS 48,

) 5 DA ROt 4 7R B R A
5 FH Gens imiEAT [m) B AR 46t 5
n—grams & FHAH R TAE HHOR

ozt

LRI\ == o)

4.1 GensimFENH

FIHATALLE, ABIHFRANSBIFEBRBCCA PR AE R, E2H)
N WA IE AR B R . P SekiT e m A m],  BL L Pythonf) 7
— AN HIEFEGensim. KN IREGensim G B T 1323 Wi 5 2 &4y, FTbA
X B/ AHCensimAFEAAIR . APBAY KGensinfREHH, Ry
AN o AT RN B S BAENLES 7 SISO 73 B vh g RS A
—PhEAE S

TARME G T, H AT KRG B R R T IAC B B, ok
ST AN S A, b — & B NOCARIE L, AT S an
R AL RO EER IR, Rnl @ iS5 55 B A O R X —

H

L o
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SRR 7S AN R B AL B B AR R AR IR R T 47 B AR N 1A & 1 & Ay
%5, WA (bag-of-words) . TF-IDF Cildfi— [a] SCRYSIE)
LST GEAEWE XZ 5D MmdafiifT fiWord2Vec. R8T 1258 & 41
IR IXAR T S8 A AR S B BEE FT A S LA S e scikit-
learnJCZEXT$2. Gensimix#)&Radim Rehurek FH 1 5¢ il 4218 S —
ANNIUH, WX N Scalability of Semantic Analysis in
Natural Language Processing. H-HiFAR TIELEDirichl et )4 FIEE
FETE S M BRI Bop SEBLT 30, 18448 1 TF-IDFAIRandom
projectionfSEHl. JEK, Gensim#E k&N FiH KHINLP/{E B
fr&®PythonfE 2 —, AR NAF MY R, X5IETTH TG
N R RZEF AR (FlinStanford Topic Modeling Toolkit)
AP R

Gensimf ¥ RMEAAILA, ERHA T PythonP & AR A AL AR
AT AR A HE, T ABR AR S FIER A BN K
TS DA R EIEA LA 7 R B AR RIS . fEGensin T, X
A5 DA Hnumpy SEIL, - TMnumpy JiJZ 72 FHFORTRAN/CSEIRIF), IR 4
FAEHEAE AT IR AL . B TP A B E Y LA HAC R ZBLAS FE 58
fi%, BFikGensimafi | Cifi & BT RUZE LU K Py thon ) 55 R £

ok IR

Gensimf) B A NAF TR (memory—independent) . JELEIE
XM Z 2. B AEDirichlet /i, BEHLIRE.. 70 /EDirichlet
R FE (HDP) , Word2Veci®RFE:>], LLRAETHHEAERE FIs4TLSANILDAL]
BE 1. BRI AR Py thon Bt HAE S R G, FI A oAt i)
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2 ) AT e . GensimJES T Jupyter Notebook H & —4
HERSOR R, EREARIREE 1 Gens im 20 E 4 1) K HR 4 N 2%
Jupyter Notebook#fit T 7R 55 a5 b S i AT ARSI 071k,
B PR L

ZOFE UL TH AT PAES Bl {8 B Gensim, (H 2 A S 5 825 150K
A B U A5 F Gensim,  PLA ) & iX — B4 45 I FEAR R ML 28 2
SRR A P R A B A E R

4.2 HEULAT2FEREWL

b5 7] SCAS 73BT LS 22 ST 3B RN IR A6 ToA TR B R Bk
Z AT A S 7] . 27T, FATE FH spaCy I Ge v 158 8 5K 572 Ji 1]
PEFRIE A i 44 SRR TAE, H NI TAENLE 2 R, HA R
FUNICODES. AL i 45 spaCy, it — RINBEZRMLG, IR
AT s

GensimMIANE, FATIHER F R G B REIL (FIULDAR
LSD) MmN, RXEERPOASFEPATHR R THRENEEEERE. XE
WRAG TA TR 745 R e oy r &, X R A E A R n B A E AL
FR L LA 1) 2 TR SR

MECEEAEERE, AR EA KRNI U R HATA
T B 2 IEM S, R TR R R AR ks i R 215 A ]
5%, A OR B A S 25 R E B
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Wlas s 21 5 R B I A 5 BT T . 7EX B, 3RAT]
A LU NLES 2= I B N — Ao L, IR X SRR AT T . X sk
VAR B 1S I b P 5 22 R A S B A . IR — MR
S, FESEA BRI . AT S E T X LI LEs 52 ) Bkt
4.

N R A LR R s
4.3 A48 (bag-of-words)

AR TR AR ETR . ST

S1:"The dog sat by the mat."
S2:"The cat loves the dog."

I RAL ST A TAC D IR EAM, R AR AN -

Sl:"dog sat mat."
S2:"cat love dog."

At Flpython¥| K f5, HFRRUWT:

Sl:['dog', 'sat', 'mat']
S2:['cat', 'love', 'dog']

AR S B R M AR, DR R ZE B R 1 AT H B
LA EBIRETR AR

Vocab = ['dog', 'sat', 'mat', 'love', 'cat']
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FITCLA) 1 J p ) B i O 1) A PO, B Ul e — B4k RS
). A PUEIRNEER o RS a ] — ey Ros (RE1D , IR
oL T, VR ARR Oy 7 8.

RIS AE At m] DL R AR i e . A AT DL R AR R e tn T ()

A

’ lr lr ’
s2:[1, 0, 0, 1, 1]

R RIS B PR, WIER TR — i dog, B RAEA
TIHEIL 7k, R LovefEA) 1R BCA HEL, DA, REE
Rl R ME R R R . W B dog £E A1) 7~ 1 B2 0K, U]
HRARNUTR

2Rl A T R i SR AR A AR R T, iGensimAh (1A 4% 5%
AISEAE, KA T — TR 1A AR ) — > B ERFIE
e, Ere MRS R R, MEE B . @ BT AR
MTLVE R, 3RATTCR R A 5 A E R A FR] S L. X S EL
RS ULOE UE R E K. R, EIRZEERRE LS, $iF
I AN B RS, HY P A R B 1 A A B aa] H LA IR

| SRA Y B — b N 37 s s B BRI 08, b i Dy 3 R - A
FLT R T e S B A SC A BLAE], buy s moneyMlstock.
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ALRE FEL7 BB P R SCA R e O T A8, ] DA Y DU S g 3 A TRk
B € 7 13 EERIZ M E RS N B3 R A ST A v

4.4 TF-IDF (G- [ SCRY A =R )

TP-IDF R 5 SO 05 S5, ok e 4 31
CET AR ZAITOR) | —FE A PR B 1 20
o

Jii 44 J S, TF-IDF 2520 1Rl AR 5[] SRS A0 283X PR b AS [ 2R AL
FRMAGAE . TF GRS BSOS o A Hia] () H B

IDF BRI SCRSARAR ) H - 3om il £ SO P B 2. a7 5
(A SOL BRI EERESBEEPSY (8= Ak Ik @@ =fsE (D Nt A D
] SO ECRD SRR EIBOR G, w] BLEAG I S TA A P SO T
WAL

IS E, A1 R DL B IR B A
TF (t) = GEAN BRI RS / COR A s i 2 40
IDF (t)=log_e LMY B E / AFAERA HLiA A A S 8

TF-IDFZ2 TFANIDFIX PN fE bR S AH R 45 2R, X EWE R E 21
et (s BRI ERIR T, AR T 48 ) 8 3R R A A RO Y i
TH#. TF-IDFAE AN E W) i SEN SR, 1 WA a5k, Wiis.
of v and, IXL&HIEA]REAE SRS T HHIIRZ IR, (HIFANE 2.
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B RTF-IDFEEE AN 4E, LSO T TR-TDF 5 224 o A S 2
%1, W CAZETF-IDFII4ERE | R} T4k 3.

4.5 HAhFRRTTR

AT B R R T2 T . SEhe b, ZA8F I 3 s A it &2
— MY RRRR T A B HARE @R T il g —
MEEMEMZE (A 1ZRNRBERMEMNLE) , H TR RN
HN—AN A, HAEANRHIE 2 18 B8 XY . AT 5 — B & R E
Kbt &, JtHEWord2Vec, N 1 HIF B I (M & 1I1EH, &
WEEE & W The amazing power of word vectors, X+ | filt
[ E AT R

4.6 GensimH H)mEA

1E T g AR B A e L2 Ja, N A28 a0 ey G 2 A A 1)
7, WAMEBIGensim/ZE M scikit—learn3k5e K Inl =4, BTG HH
N =W Jscikit—learnfE ) —LeH1H,

BRI MERE, BRI MRS AT, Bk
MR AT, KRR REAGERE S R 4K E . 8
POZIER R, — B8R 7 Hbs, smER 1 rE ks SR/ 5. st
BRRNNE, #ECEAL ).
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MR, EFIRPATIREZ 217, — B % HiGensim. MspaCy
—A*Elé plp“zcondamnnmé‘iﬁﬁ%&ﬁﬁo

from gensim import corpora

documents = [u"Football club Arsenal defeat local rivals this
weekend.",

u"Weekend football frenzy takes over London.", u"Bank open for
takeover

bids after losing millions.", u"London football clubs bid to move
to

Wembley stadium.", u"Arsenal bid 50 million pounds for striker
Kane.",

u"Financial troubles result in loss of millions for bank.",
u"Western bank

files for bankruptcy after financial losses.", u"London football
club is

taken over by o0il millionaire from Russia.", u"Banking on finances
not

working for Russia."]

R, IR TE B E R UNTCODE AT, DfspaCyfe
ITTALFE

import spacy
nlp = spacy.load("en")
texts = []
for document in documents:
text = []
doc = nlp (document)
for w in doc:
if not w.is stop and not w.is punct and not w.like num:
text.append(w.lemma )
texts.append (text)
print (texts)

HiI T A B 15 £ @ spaCy i), R B A HALHEERAE 5 _ LA AR
fBhe IUAEKFEH Goid TRAL B #RAT I 1 SCRS .

[[u'football', u'club', u'arsenal', u'defeat', u'local', u'rival',
u'weekend'],

see more please visit: https.//homeofpdf.com



[u'weekend', u'football', u'frenzy', u'take', u'london'],
[u'bank', u'open', u'bid', u'lose', u'million’'],

[u'london', u'football', u'club', u'bid', u'wembley', u'stadium'],
[u'arsenal', u'bid', u'pound', u'striker', u'kane'],
[u'financial', u'trouble', u'result', u'loss', u'million’',
u'bank'],

[u'western', u'bank', u'file', u'bankruptcy', u'financial',
u'loss'],

[u'london', u'football', u'club', u'take', u'oil', u'millionaire’,
u'russia'],

[u'bank', u'finance', u'work', u'russia'l]]

NTH PL— AN RRARVE R 1R S8 2R 78 N . GensimsZ£FPython
dictionaryZs, nJ MR 78 M5 pliix —#1E

dictionary = corpora.Dictionary (texts)
print (dictionary.token2id)

{u'pound': 17, u'financial': 22, u'kane': 18, u'arsenal': 3,
u'oil': 27,

u'london': 7, u'result': 23, u'file': 25, u'open': 12,
u'bankruptcy': 26,

u'take': 9, u'stadium': 16, u'wembley': 15, u'local': 4,
u'defeat’': 5,

u'football': 2, u'finance': 31, u'club': 0, u'bid': 10,
u'million': 11,

u'striker': 19, u'frenzy': 8, u'western': 24, u'trouble': 21,
u'weekend':

6, u'bank': 13, u'loss': 20, u'rival': 1, u'work': 30,
u'millionaire': 29,

u'lose': 14, u'russia': 28}

TR A 32N ANE R B R, BT B PR e B AR 7 7
BN EAR IR T — AN R SME . word 1dFE s i st 8 B {a] e S
BRI

NS A doc2bow R B AL, IE IS AR FIAREE, B R ThRE
R SO F BN AL

corpus = [dictionary.doc2bow (text) for text in texts]
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AR SRATEIE RN, Wi i o B SCR A 428 7

(reo, 1), (1, 1, (2, 1), (3, 1), (4, 1), (5, 1), (6, 1)1,

[z, 1, (6, 1), (7, 1), (8, 1), (9, 1)1, [(10, 1), (11, 1), (12,
1), (13,

1), (14, 1)1,

(e, 1, 2, 1), (7, 1), (10, 1), (15, 1), (16, 1)1, [(3, 1), (10,
1), (17,

1), (18, 1), (19, 1)],

(i, 1), (13, 1), (20, 1), (21, 1), (22, 1), (23, 1)]I,

[(as, 1), (20, 1), (22, 1), (24, 1), (25, 1), (26, 1)1,

(o, 1, (2, 1), (7, 1), (9, 1), (27, 1), (28, 1), (29, 1)], [(13,
1), (28,

1), (30, 1), (31, 1)1

B —AFIERIFIFRY, B A B — R SRS A 48
Forne M ATRERAES IR PR BIAFMECT, X ORI 7 i
I, # MRS SR SaaBiAE, sk B2 05 i
N, BAMEATTA (RaAid, BAETHED Ras. AT LR G & R
RIE A, KRR FIR A 2 B R AIDIF AR, RS —
mo MEAERRE, AFIHEA TSR B R R A E L, XA
NRLTERE R AR WL

ERE QM e, % FRES ML 22 /M5 B RAE .
(EAEBEZ AT, T ZE5e e R TADR 1 —Le e 1Rk R4 Al .

ZHIHEEIL, GensimZ PrlAsnk, =R 7 imaliEkE.
1117 255 7 B 7 1 B A R BN TR R EE TS E N B A A TP AR
A, R —ADHEEERG], BEKPRNAY, ZFEE T fEaa

AR EREA BEAR PRI A i e ?

FATAT LIS R R A B 2 5 B REAT RN, W s
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corpora.MmCorpus.serialize ('/tmp/example.mm', corpus)

I RE R A BN, IS MG I, AR 3R K
Kigm, BONEREZ RAAG N aEREAENFT . Corpora and
Vector Spacesied)#AiERHEMN [ &= B F)Gensin e, EIREmHIHNE
A a4 242 T

BT Gensimi 1A S R N W TF-IDFR /s AR H TR .. 98
GensimfE A 1) H g HIEFEANLI A B bk,

from gensim import models
tfidf = models.TfidfModel (corpus)

X BACHS 3 SR A i e TR ORI ZRTR-TDRR . JER, X T
TE-IDFIM &, ERHES I ST R 25—, ml Al LSRG A a SR
FOYTE A U TR-IDFE . AR &, HoAth A SRR any A 18 ot
i fEdirichlet oA, R EAE9% B 2 IZRI TH), BRASORS 2 0%
RINGZ IR HIT R BN XL AR AT . I/ EEER
&, PR ) T B A i i B i A\ R AR s 1), B A R] A 7 3t
GAVEERD .

R AT TF-IDF [A) B A H A 4 T -

for document in tfidf[corpus]:
print (document)

o A% 20N -

[(O, 0.24046829370585293), (1, 0.48093658741170586), (2,
0.17749938483254057), (3, 0.3292179861221232), (4,
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0.48093658741170586) ,
(5, 0.48093658741170586), (6, 0.3292179861221232)]

[(2, 0.24212967666975266), (6, 0.4490913847888623), (7,
0.32802654645398593) , (8, 0.6560530929079719), (9,
0.4490913847888623) ]

[(10, 0.29592528218102643), (11, 0.4051424990000138), (12,
0.5918505643620529) , (13, 0.2184344336379748), (14,
0.5918505643620529) ]

[(O, 0.29431054749542984), (2, 0.21724253258131512), (7,
0.29431054749542984) , (10, 0.29431054749542984), (15,
0.5886210949908597) ,

(16, 0.5886210949908597) ]

[(3, 0.354982288765831), (10, 0.25928712547209604), (17,
0.5185742509441921), (18, 0.5185742509441921), (19,
0.5185742509441921) ]

[(11, 0.3637247180792822), (13, 0.19610384738673725), (20,
0.3637247180792822), (21, 0.5313455887718271), (22,
0.3637247180792822),

(23, 0.5313455887718271)]

[(13, 0.18286519950508276), (20, 0.3391702611796705), (22,
0.3391702611796705), (24, 0.4954753228542582), (25,
0.4954753228542582) ,

(26, 0.4954753228542582) ]

[(O, 0.2645025265769199), (2, 0.1952400253294319), (7,
0.2645025265769199) ,

(9, 0.3621225392416359), (27, 0.5290050531538398), (28,
0.3621225392416359), (29, 0.5290050531538398)]

[(13, 0.22867660961662029), (28, 0.4241392327204109), (30,
0.6196018558242014), (31, 0.6196018558242014)]

R PRIBICAFTR-IDF MR &, MoazaE g5 1 g, &4 word id
I THI BR B A B & X 3 — FR TR RN IDF e, A R 2 ial 4. TF-
IDFBUERE R, B 1% B ] FE SORY P 1) B B e vy

RS R UE AR L A AR, JF HREWE FORAT
HARAZ HFR AT -
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4.7 n-gramsKHWAEE AR

BN ORI S AR R AT rig, AR E RN
REPATIEREH ER LTI, a8 R I AR TR L R A A
n-grams, JCH Ebi-grams, AEUGAERFNRERE LA W BRATME LI A i)

il

n-grams$5 A FFn AR IR IELL 4. B, JEREAS L
EfE—Aitem, itemfEARRIGR PR L AR TBE FA. 15

LI

. H K. Mbi-gramssgn=2KFfn-grams.

— Mt Ebi-grams 7 AR CRIET— DA, SRS HET R I
RS EZE o AT DL I e B8 AR 4B B SR R T X — R ME . (H
X TIEE M S, bi-grams A1FERO HELH — o H BAF B . 1XHF
FIbi-—gramstB ] AFF AR EHEEC (collocation) , BIHRH &7 &L H
HIELR R . Ebdn,  “New” A1 “York” , “Hlas” A “223)7 XN
Ao, #HPLLEAEbi-grams. T UIZEdE GEEZIERE)
FATR IR “York” HAPLAEEIR] “New” il FIMEZRIR i, BRI AT DA
8 “New York” &SRB — I d Sk, fEHATbI—gramstiyZ
T, U AN B A R, RO EARE 34 VIR, = SEUE K
1] —JeHZ TR L. Gensim T [Tbi—gramst5 84 3 T ] 2 #E HC L .

AT LG 2 A R B n—grams FAE T, A 3 B B ZE 3RS
15, IR “New York” 1X—imZH b BB A EAA] “New” FI “York” ZE45;
HEZmfEE. FALE TAERFAEF WA LN Hn-gramsi Y,
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Gens i m{&] B VRS AN SE I 2 = 1 B R 5 e — e . “new” Al
“york” R T “new_york” o STF-IDFEIAYZEAL, Wl LLisit
Gensim PhrasesXf %K 6iEbi-grams.

import gensim
bigram = gensim.models.Phrases (texts)

BAE, BAIFETERESE T DI bi-gramstR A . 34T
STF-IDFRAARY A 72, B RHE 2 9.

texts = [bigram[line] for line in texts]

4TS AT R I H I bi—grams . MNiZIEE K&, TEA)
H, ToE X Wbi-grams N A, BIGiFbi—gramsie A= X, T
FAE B Jupyter NotebookZm'E AR, 522 Bi-Gram example

notebooks

KON AR GO G, RN BIRETCR A, P LA e B
7 S HTRAT LA

dictionary = corpora.Dictionary (texts)

corpus = [dictionary.doc2bow(text) for text in texts]

2 oflid#bi-grams Z 5, R EAERE FZ IR HphraseXt %
KA 3-grams UL X HAthin—grams. 24#Rbi-grams & i i WL n—gramst
Y, HAhn-gramsfs2Il R ES 4R G R U H _E AR EI A,
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I, ABRHERTATEERRCE 2N AT 1. BAHR
HE, WA 4% 5636 B TAC B AL B R AR BGEA N, HopERE 3 BT
st B R P A E R (BAIER) MRS S

B, H A A RAT R TAL B SR . R 5 R s S AR,
Hidictionary BB sEil. e, FRATAY MR th BLAE D T-200 SO Bl

L 50% ) SO R ) FLE], A EERAT I A

dictionary.filter extremes (no below=20, no above=0.5)

T DA B A5 BN B4R, B4 i word i AR B SRk

Gensim dictionaryN4 T dictionary BRI EP EHEE, i AKEKS

=7

WHEHOLR, PATIEFRTUAC D IR Z 2 M A
BN S, HERE ERTER A S A AT DU R T HR e, BAK

EEE. X

A TX R
B ARZE, A1 B4 TN HGensimfscikit—learnF ik

Fiv s (0 — DS 2 AF

4.8 Mg

ATEYFR 1R SO R R N B BRI, DO A &

AT EAIME— PR RS S o THREL SRR 2 R 3R 07 2ORAR # B 1]
TF-IDFAN ] AR5 & Fe b () P B [e] SR 75 7. Gensimjg —“MPython
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B, eNENHRME AR R A BRI R TR, X R SR N
PRl 7 SIS SRR EER N .

S TRAL BRI B 5 6 EEn—grams . [E %€ #5 B A0 AR A
i, BEREBhIRATRAG I R RCR . MR RIMES AR 1 B 2R TE S A PR
FEhl, BUAE, BRATYREE R 2IFE T spaCy i) HARTE 5 A B AK e, 20
5y 6. TERRAIRIT spaCy )5 KT fE. H5F R 23T spaCy [ id]
(BRI P

(1] PR RE RS —FHIE
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HOE A PEARE MM H

Fl. 27N [ PythonfSCA M AL, H3. 47541 1 spaCy Al
GensimfZg, FEHFATHAT E &SP AR DT EAF . A2 THS TR bR
TEIX —Se iR, AHELLE T,

o oA bRTE

o 8 HspaCy SEIL A PEARTE s

o NELHFURUNGR— AR AR E AR 5
o A PERRVE R FH R

5.1 & RiEHbriE

PERRIE R4 FR HPart-0f-Speech tagging. B4, iaitds
T A N N SCAS R BRI BR R  NR PE E FE . BT A 2R spaCy K i
SR ET AR R X — S RERINCA TR R
AR B R SR ARV E B AT, BB R ERES Ol
) R MR AR S, DB SCAR A AT A B AR

fegi b, A PEAN R i) 22 8 HAT A DUE VA TR B s TR A — 38
i BAR N SR B ARSI R Soeth, (HIX i PR d T4
REHOEF . JE R WAL T

o Hi: N4 WA MR EEME.
o FJiA: FFEEE R IEAERAT HIEITE
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o BV MBI IR SN T2 1A B H AR E A A A

o fRiA: B M,

o Al JAE AR BRI I TR 3R], RO RN R SR B A
F1—AN ]

o Al R, FIEILMAL,

o JEILIA: FHRFIAAE KM

PLEATH R eSS, A AN RE TR e, AR
T EHEAER —Fr. FHL b, EF A EOHRESAIER, &
PR RIE A T RERIA R 70, R BEA] PR BRE & T AR I A Fm] ) 73
PR — RS . spaCy St T WA MRSl S0 A il 4 /)
FAT B R E

Vx|

-

AFH) H A MRS RIS 5 22 BB, P AA SRR
FAE AT RAR, AR BRI NAEE RERES S
S, IR A PR R CRAE SR T R =T R B

LU TDEIB U N R L S e RS = |2 R I RS VN 24 G B K )
s S AR SEE A R AR . IENAZAR IR, AN
VEARTE S N 2R R 2 A AE G B G2 A Y, B ml DL — I

T BREF T, Al zhiE e s WA, EE T
HIRN, = RIE S Z B R PEZ OO . Ban, A5 RA X
AR ATEA , T H AR =R FR A A1 o
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B2 0 S8 AR VAR, A —HRIR IS, B
] AR AN R A SCRE I AN R A o e fi 5 81 2
“refuse” XA, WRMAESNE, BEEBLN AU Wk
HAPEZ 1A, W BB ) AR VE BRI . P BL,  E L 2 e A i)
VEX 70 BLAR] 2 Al o BB E, B P SCREREEN) . HAATTE
A1 B R TR IR A T 4 REAERA BRI A3 R R

R e R SR] R R R 7 AE TSR B AT AR T8 e Ak
PRE,  BUE AT PUE I AR 5 2RSS X AMESS - ATTHSERIL, bR
TESS AR RPER, PRESCR AT BEZIE1001, EEH P2 IR AR
e FATRE A8 H spaCy A i IR 19T R S A B B AT FriE
(BRI ST, AT BACCAK Y, &AL
T RS MFREZIMTAR, Al LRGN OR AR P 194

spaCy H I AR XN RE & —A. tag B, B ATIEIFERIHT. pos)&
PRI T EZHER. K5, 1451 1 spaCyH )19 3 Ba] 4 A A

4.
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5. 1 spaCy i SCRFIIA T 4138l e X

NHEECRAH WAV A RAR R R A R AR5
JE TN, DA S Gt AR R I 75 AL B OK B 70 8K
Brownif B A2 — M F5 B A T AR E R IERHE . 5 5 — AR
I ZRTEPEARTE S8 AR R A R FS S /- al SRR (CHMD

G RS PG B, K R 5 /R AT A R R A e
R RS, AT LU BRR] TR SCHE S R T ] 4 AT fe e A
Lo BE— XES, CFIHIA theZ J5 B HRIR A EMER 24, F—1
] PR ] P A 44 1] I RE 2R 9 40%, TR Rl IEZR 35%, Hr KIMER A
25%. FETXAMEW, PR AT LA “the refuse” HiEH
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“refuse” MITA T B A Al BEA2 44 1A ) ANEshinl,  MITAR R 1 RTH e

AL FR )

BRGuit AL AL, A B TR TR PR A, B TE SRR
TSR AT IR L EME R ZE 7 2 IR B . 4K, RETEIFA T e
FG L, KRR EATRRREA T FEK. Eric Brill#E1998%FH]
WA Simple Rule-Based Part of Speech Tagger T4 1 40t & i
AT B B0 Ry ] PR 7

AT HoAtl— L5 fa] B IR A, DU 78 20 A e iRl P A
o tedn, A IEMERE FORbRE R, B ] B A7 i R4 5 1A] B
LA, FHER XA TTEARE A . SEBs b, EVEARE
BREERE JARE KD, BT it 2 BRI ik es
R DLSR O i v R A AR A R

WA WG IE ZANEARAE 3015 T BAESUR, HSzih s vl LI7E
ACLI B 2 5,

ISR A5 P o 7 ER PRI ML 27 S AR, en 4y 2688, i ml BesReg —
AN AR o spaCy - BARRAS 0 1] P A v 2848 A gl A2 1350 B L
#& (averaged perceptron) , YE&EWITZR LA —R X E IR [ i%
PRI R IS AR R, & —REERE R EmE. BT
TR PE RV PR SRR 45 1) S B M) & MR AR B B R 5 > A & TR
PR, X SRR BAE S ELFE A — A R R A B R ) A
Ja LN FRE . GBS IR RAE S R 28, AR S B T H
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TRV A R . SERs b, K2 HOA B LS 7 ) RS
TR NIZREHE, XA R SR I R

TR AT R AR EZ S, T RS O A BEASR P ERR T
EARMNESE B, TR AR R T AR A, HR AR X
BofE B4 BAR RIS ? POSHRICAR S LART LT AG R T B A TE S
¥R, FJREIANH B2 M2t Hr— AN 80 R B 28 & R AR
SRR, SRR EEEARE AR A T HBR B . IR “T am going to
fish a fish” XAJTEFIFERGETE BB 15, A0 E X A% A i)
“fish” B WILRSFIEF EE, 5REAR, FEEES0LHE
Figdr, HRRIE “HmmEifE” EIEY PR REm XY B
TR BIRAN ] o

[FEE, R PEAREIE AT T ARAE o AR 20 B 2 1R ) ) 7 B R
A BALTA] 2 8] AR E BUR AR R RIS . A8 5 — B E R R,
WXL R R LM TR, HRAEAR, BANTH FEMEMK
PUNAEEAS B R] ) ] VR A X MRAE A ) — S B IR . AENIA 151
)R spaCy Hh ) displacy B 213 2 E]5. 245 &

Kl5.2 1) “T am going to fish a fish” #ispaCyfdtr ik 7k R K
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MUES], WMEAREEIRZ AL . FATRAE N 59 F 2R H
(ERINERGEEINESP Ut

5.2 3§ HPythonSZH 74 ARk

— AR BAMERRE, FATES S B B spaCy, & 5 I B A bR
il EPERRIC A8 A SOR IR as > NIRRT spaCy HEAT 28451
Ui

TR T spaCy Z AT, FATTRs fl B 1b Ay spaCy ) 32 EE 38 450 T
NLTK, EWZ&—PythonfE. HiIH K& T4 24 ibid spaCy 5NLTK,
spaCy A LA AANLTKi & BT I St AR SR 5 /R ok o A BATIAR
2= [ JFHBNLTK ) R A Th g

NLTKH I P2 DA 2 8, @& B P e BT, LA
FHE M R FINLTKERIBUR] 7~ Bie] e 1, 7 2 N ACRY .

import nltk

text = nltk.word tokenize ("And now for something completely
different")

nltk.pos tag(text)

[('And', 'CC'), ('now', 'RB'), ('for', 'IN'), ('something', 'NN'),
('completely', 'RB'), ('different', 'JJ')]

R AR e ARy g (NLTKIR At T2 &0 , RESA
‘B. train_sentsXT R MAT LLAEfig F R IZkbi gramiE k.

bigram tagger = nltk.BigramTagger (train sents)
bigram tagger.tag(text)
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DLR SCHRBRAE T 5 F {3 FINLTKHE AT R Ry RV EE N, A
PR 11 ] DA A«
o Official Documentation of tag module;

o Chapter 5 of NLTK book;
e [raining NLTK POS—tagger.

NLTKA /2Py thonil & F1ME— 5 spaCy A 36 F+ X RIVIAIPERRT FE . AL
in Practice: Identifying Parts of Speech in PythonSCHER A48
APy thon# AT W PHEARIE I BTG J77% . Horf, TextBlobhriE: &%)
At 5 spaCydEH 28 1LL, KINTextBlobBIAAER W42 spaCy 44 % .

XINLTKAHARPy thon e B8 Rk 1k,  RIONAE R AR 7 H
XA TR AR, SeA M, Had FRER, FrCAART 3 E N A
spaCy.

5.3 ¥ spaCyit4TiafbriE

spaCy il PEbRIE 5 spaCy Y HARFEATE 5 DhREAH A, R HAZLIIEE
o WRINE spaCy (A NAR BRI LK Lt SCAS, - W2 ST
VR S E BT, 0iA . A d SRR BLRARAE i — I 58
. H3T A [ spaCyEiX T7 IR .

SENL R VEARERR R AT L2555 20 1A AL [

import spacy
nlp = spacy.load('en')
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N A X X ) R AT ] AR

sent 0 = nlp(u'Mathieu and I went to the park.')
sent 1 = nlp(u'If Clement was asked to take out the garbage, he
would

refuse."')

sent 2 = nlp(u'Baptiste was in charge of the refuse treatment
center.')

sent 3 = nlp(u'Marie took out her rather suspicious and fishy cat
to go

fish for fish.'")

S AT A AR A R AN

for token in sent O:
print (token.text, token.pos , token.tag )

(u'Mathieu’', u'PROPN', u'NNP')
(u'and', u'CCONJ', u'cCcC')
(u'I', u'PRON', u'PRP')
(u'went', u'VERB', u'VBD')
(u'to', u'ADP', u'IN')
(u'the', u'DET', u'DT')
(u'park', u'NOUN', u'NN')
(u'.', u'PUNCT', u'."')

RS S R AT UUERE A, Mathieuwg—/ A%, EHEIEMHHPR
WA, wentZ2sia, MMipark (AfED) 4, SiR5%aE. 1
NHPIPAEF, 7] LR B A refuse & QA 4% X 2 9 4 18] F 31 1]
.

for token in sent 1:
print (token.text, token.pos , token.tag )

(u'If', u'ADP', u'IN')
(u'Clement', u'PROPN', u'NNP')
(u'was', u'VERB', u'VBD')
(u'asked', u'VERB', u'VBN')
(u'to', u'PART', u'TO"')
(u'take', u'VERB', u'VB')
(u'out', u'PART', u'RP')
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(u'the', u'DET', u'DT')
(u'garbage', u'NOUN', u'NN")
(u',', u'PUNCT', u','")
(u'he', u'PRON', u'PRP')
(u'would', u'VERB', u'MD')
(u'refuse', u'VERB', u'VB')
(u'.', u'PUNCT', u'.")

TEF2R)TEH, refuse¥ IEMbRIEANBIIR . garbage 4R, &3k
I & Clement “FE48” ZERXNT S . F3A)1EH L HIL T refuse,
EEXERERR “T) IEAGBKER .

for token in sent 2:
print (token.text, token.pos , token.tag )

(u'Baptiste’', u'PROPN', u'NNP')
(u'was', u'VERB', u'VBD')
(u'in', u'ADP', u'IN')
(u'charge', u'NOUN', u'NN')
(u'of', u'ADP', u'IN')

(u'the', u'DET', u'DT')
(u'refuse', u'NOUN', u'NN')
(u'treatment', u'NOUN', u'NN')
(u'center', u'NOUN', u'NN')
(u'.', u'PUNCT', u'.")

X Brefuse E# EfARF A4 . BT &R BT X &EBaptiste
Fr A ST B2 78, FrCLERi Ry N . L b, &E=HinEE 4
W, BNE RIS .. RATKESTE B R iR BT 4 2 44 1R 8

AL KRG B J5 —A) 1l R P by 45 51

for token in sent 3:
print (token.text, token.pos , token.tag )

(u'Marie', u'PROPN', u'NNP')
(u'took', u'VERB', u'VBD')
(u'out', u'PART', u'RP')
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(u'her', u'ADJ', u'PRPS$"')
(u'rather', u'ADV', u'RB')
(u'suspicious', u'AbDJ', u'JdJd')
(u'and', u'CCONJ', u'CC')
(u'fishy', u'ADJ', u'dJd')
(u'cat', u'NOUN', u'NN"')
(u'to', u'PART', u'TO"')
(u'fish', u'VERB', u'VB')
(u'for', u'ADP', u'IN')
(u'fish', u'NOUN', u'NN')
(u'.', u'PUNCT', u'.")

XA TR B Y BAA] £ 1 shff)— 1] 22 SCHERANE VR EL, (Hgbrikdedd
T B R SRS AT PN £ 1 sh R BRI PE X 73 0ok 3X B B A AL /2
—A BRI, BRIEH NGRS, 30 YRS P 5] 14 1]
PESR W8 BT SR A 1 o IR £ 1 shy gebmic s, 28— AN R R ]
BRI S B SRR R R AR, B A R DR R T —ANETE, 5
=AM R R AR A B DL BEy S R 48R 2 Bl as 2 SRR R AR 1A I R
IR, 25 R 2R A R

FHRPIA T 1shBRPEIR A 5 H)r, mri o2 8. X4+,
spaCy AR AL B AR H 4. 1 B _ETER)E, A T80t 2 Jmidh 1
R P A B, AR RAT— 26484, spaCyml 58 %
IE26 3

H R spaCy M TR ZRIE T & NETRIAZ], (HEAN A2 T
2RI T . spaCy 3Rt 1 18 B a8 52 IR AR ZR B g UL
heg, BRI AU B g AR SS

5.4  MKIFHIRINZR— AR E R R
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spaCy i VEARER A 2 — R gt i, e AFTRE M2 h
T F XA T N A B . G ISR AR, R AT
ATLLE e — MR, DUESREE LI Es R, s
i B R EINAR . Il B A — e 28y Rt By
H AT spaCy f R R A Rl PE B v R T8 297%.

FERAWE TN GRILREZ /T, FATMRE LAk FHlds 2 S T
A HIHLER A T B RS

UIZRRIFE L& 2 SRR e A E B O I 72 . AL ST 7 iy
e, BATE R R R A SR e N 2R R . AR IR
Y& 2 AR VEARE DI ZRI RE o dar Nt o, 0 SREE 2 3R] K X L
k. spaCy Al HI 7 KRB 27 2] BIRF e AR B, IR SEALE R 2k — b
F 30000 B4R 2R R s p iR AR E SR, M1 E & X
—ARif.

—HIEADT RIS R, FFE I %, B E g AR YA
DA NI AT R, DASERE 000 72 e /M o spaCy I T 45 2% bR B 1R
ZRR ORI SLIZA St WAR TR AR 2, IREMERIE R, I H.
b5 TN DL A S5 TRk o 8 7T B, RS EORAIR E: N
TN S R e, DR R E T AU, IR OB o
spaCy il PEFRIE % B I Zrid Fe s 7= B N 15, 3
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Kl5. 3  spaCyialtEFryEas IRt FEn =

MREAR VAL R G2 nE, B TR TRA TV 2l B4
BUPIM ZAR o IX — ZHER WA 0 A2, I bAR S AT 25 S 1)
Z 5, LIS UERBERIERE . AR LRI RS B R TR AR, (R R
W50 IR AR AT DAY i 2 SOAR 73 At 2 A0 0 At 2P T i 23t
o U R spaCy B IR B 2R 38FE . R TR gk — 20 1) 18 an ]
fEspaCy I L H & BT,

UNRTAEAS 1 RSB SR PRI 0 Y A 2 e 2

AR B A B 2 — R I, T IR R I H SR, XA
AT EESBOVMI. spaCy B MR RIIZ R (training
documentation) A —LEIHBYIZnp], FHEWEHprodigy TA
KRB E G . 7EspaCy v2. 0Z FTHIRcA T, W LAEEH]GoldParseXf
FRINGHAR, B hES TER, FAAEBIRE B & R A R
G SCARFISR bR VE 7 ML (1) J7 7% o X B2 i B4 AR S PRGN
prodigyfiGoldParsef i, FNEAIARA PN RE TR,

N R

TRAIN DATA = [
("Facebook has been accused for leaking personal data of
users.",
{'entities': [(0, 8, 'ORG'")]}),
("Tinder uses sophisticated algorithms to find the perfect
match.",
{'entities': [(0, 6, "ORG")1})]

nlp = spacy.blank('en')
optimizer = nlp.begin training/()
for i in range(20):
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random.shuffle (TRAIN DATA)
for text, annotations in TRAIN DATA:
nlp.update ([text], [annotations], sgd=optimizer)
nlp.to disk('/model")

Mg R AR 5, RFERMA)TIOK, 80 spaCy 2
WERE) 1 HITRER 73 LA SAZ AR 7 0 RL SEAA (Blidn2s) o SR B3 MER
Ny ARMEEE— D ouAd,  F B RUE AR IR o A2 ) T R
TR, I TFREBRRRZE AR, EFIF,  FacebookMTinder
PSR, EATTHIRRREE “ORG” (A2 .

{5 F spaCy B 77 Gi tHub BT [ H 7R B AXHS (train_tagger. py) K
INr— A FRIE RS, AR anR:

import plac

import random

from pathlib import Path
import spacy

TAG_MAP = {

'N': {'pos': 'NOUN'},
'V': {'pos': 'VERB'},
'd': {'pos': 'ADJ'}

g B, RATEAE F A1 7 TAG MAPF 8. 2Tk,
5 B [ 2 SRR 1 42 PR o 8 A R ARV ESE [, spaCy L& X L
HERIMEE. 2B, RATR ISR BhiaFIE 2185 35 i v,
FIT DA R S A TSR B

TRAIN_DATA = [
("I like green eggs", {'tags': ['N', 'V', 'J', 'N'1}),
("Eat blue ham", {'tags': ['V', 'J', 'N']})
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9%, RENGRE A L LN — DN ARFE R, 5RZH
Plass2 > Al Bz, BRRIIZRECRMES, X B2 H A EdE R
TN 1S AT ZRE A

@plac.annotations (
lang=("ISO Code of language to use", "option", "1", str),
output dir=("Optional output directory", "option", "o", Path),
n_iter=("Number of training iterations", "option", "n", int))

FIRACD S Y T SRR, W AEAT . it H s PRI ZRIE AR
o

def main(lang='en', output dir=None, n iter=25):

"""Main function to create a new model, set up the pipeline
and train

the tagger. In order to train the tagger with a custom tag
map,

we're creating a new Language instance with a custom vocab.

nlp = spacy.blank(lang)

tagger = nlp.create pipe ('tagger')

AR T — DT ERIE SR, i create pipelinepR ¥z
WK, IR ds . EMMRIEAS 2 spaCy I A B LI RE

for tag, values in TAG MAP.items() :
tagger.add label (tag, values)
nlp.add pipe (tagger)

A TR TSI AS ISR, X B AT IR I 2R T
J¥o

i

optimizer = nlp.begin training()

for i in range(n iter):
random.shuffle (TRAIN DATA)
losses = {}
for text, annotations in TRAIN DATA:
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nlp.update ([text], [annotations], sgd=optimizer,
losses=]losses)
print (losses)

iz BT, g R B A AR U T

test text = "I like blue eggs"
doc = nlp(test text)
print ('Tags', [(t.text, t.tag , t.pos ) for t in doc])

FERFA AL R AT Bt H S AT, S RPN al— M AR A

if output dir is not None:
output dir = Path (output dir)
if not output dir.exists():
output dir.mkdir ()
nlp.to disk(output dir)
print ("Saved model to", output dir)

# test the save model

print ("Loading from", output dir)

nlp2 = spacy.load(output dir)

doc = nlp2(test text)

print ('Tags', [(t.text, t.tag , t.pos ) for t in doc])

if name == "' main_ ':
plac.call (main)

Expected output:
[

#

#

# ('L', 'N', 'NOUN'),

# ('like', 'V', 'VERB'),
# ('blue', 'J', 'ADJ'),
# ('eggs', 'N', 'NOUN')
# 1

AT E S T —A 8T H CHEERESS . 98, bRIESRT
BOREEA RN, BRAREREZ — 2R T AR AR B i EE
(EEHE ORI X TRy Bt IgREdE R 2 e,
AT B X BB R S Y SRR 55 1) — > FL BT
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FEZIMNGRoflth, BATHIR H— MATEFRE LA 2 IR,
KA Hupdate O JiERINGREA, BRI RLSAT KI5k, BA TR
THAINGEH T LD, RmiE e —Miamss. IZk—DHE X
Ir SRR FFAAE, ERARIIRN, XA TTIRA e T 2 2K

YT g EEscikit—learnmHH P KV, X Training your
pos—Tagger/t4R | —/NHINLTKAE i8dE, Hscikit-learnillZrsr254s
B+ APEHNETTHSHscikit-learnFE, PLAUAEHE
YIZRB.,

b5 T how to build your own POS—taggeriX/\NHFE, spaCy'E 71
2 EWE BBV EA Good Part—-of-Speech Tagger in about
200 Lines of Python. TERTIHAARE T80 28 B 1A PEFRTE 28 OIS iz 2
g iR 2R E, HoA i R AR TR 2 TextBlob.

IAERNTC A R4 T R EERENRR ISR B 5 SR P FRE
&, JREUKZ TN . SEEREERE, BT 7oAty
RSO M tp AN DB —EB 70 5. 554 51 28 — Lo AR s K s
] PEARTE B H At N F 37 55 o

5.5 A EARTE RS 2S5

N HEFAIESFERR T — RV R ] AR 55 . IXER B A2
ARG T TR IR BRGNS 2 A A B S (1) SOAS 24T DR [T ot

def make verb upper (text, pos):
return text.upper() if pos == "VERB" else text
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doc = nlp(u'Tom ran swiftly and walked slowly')

text = ''.Jjoin (make verb upper (w.text with ws, w.pos ) for w in
doc)

print (text)

make_verb_upper & EL 1 T BE A& N 1) 5 H BT A R A Bl i 1 R
W KRG, e A R A, 5T B R Btupper, R
BESATACHG Ak FE A% SE IR A T fE .

SCASITI 5y TR S5 R G HAERIAL I 22 o L YA
s P T PR T LA 55 RO T e, e A58 T Harery
Potterfi—Mh CGEELL “WISE/ T I “BAEN" AL 15
AME R HILORL, 45 RS, 4T

import pandas as pd

harry potter = open ("HPl.txt").read()

hp = nlp(harry potter)

hpSents = list (hp.sents)

hpSentencelengths = [len(sent) for sent in hpSents]

[sent for sent in hpSents if len(sent) == max (hpSentencelengths) ]
hpPOS = pd.Series (hp.count by (spacy.attrs.POS))/len (hp)

tagbhict = {w.pos: w.pos for w in hp}

hpPOS = pd.Series (hp.count by (spacy.attrs.P0OS))/len (hp)
df = pd.DataFrame ([hpPOS], index=['Harry Potter'])
df.columns = [tagDict[column] for column in df.columns]
df.T.plot (kind="bar"')
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Kl5. 4
Hrb, AR EA R SO I B

AR EEHR SO R B IRARER], R TR 247 AUAS RITA]

hpAdjs = [w for w in hp if w.pos == 'PRON']
Counter ([w.string.strip() for w in hpAdjs]) .most common (10)

[(u'he', 1208),
(u'xT', 923),
(u'it', 898),
(u'you', 846),
(u'He', 549),
(u'they', 507),
(u'him', 493),
(u'them', 325),
(u'It', 287),
(u'me', 215)]

SR A SRR P LA B 3RATREAT IR A SCA 73 M o 1] AR
e HARE S AL OB, I H AL 1A JG AT« spaCy NEATFEHE 1
PEPME R B S, [ A R WA 1 Py thon Hofth 7] 11 AR T 28 4
Hle ZR6E AT E ARG YRS H spaCy IR R THHIE 5 A1 WAL
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5.6 M4

AFRS T AT spaCy bRIEITE, R T HEROSE X, BLEAS
IR (0L 76 SO AR AT o IR L. 485 i spaCy VI T 12
MIAPERRVER . JFRR T SRS T 5005 BspaCy il dr 44
SRR 2 0BT

(1] ACLAZ HARVE 5 B M55 T 20— MR AAR W ——3%
B
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SHO6F  NERFRVE S H N H

S5 PR AT A5 spaCy RAOR PEFRIE, XA ThRe R 58K .
HAERAE 5 — NGB NERFRE . A B8 MAE AT 4T 1)
MIEF R AT A RNERFRVE, JFgs R RG], [FI, FkA12xH spaCy
KNGk B E I fm 24 SEARRAPRESR . AFEHER FEU T .

o 14 ENERFRYE

e FHPythonZZHINERFRIT: ;

o MKIFUBINZR— NERFRIE A5
o NERAFRVEN ] S50 A1 AT ARA. o

6.1 4 RNERbRTE

B IFSLAR B HEARVEIPOS- tagg ingi X MARIBELE S5 & X, A
U LINER-taggingiX M ARIESE S B AE TR . NERI AR OC AR
i 24 SRR, SRR — R B RE S AL B B SOR IR

i 4 SEAR A IS AR AN R PR, lnikE L Donald
TrumpE & Twitter. fEXEIRNEA, JEER —PMEZK, #IHNGPE (M
GEGASAE) 5 Donald Trumphril AWPER (AN4) ;5 Twittersgd—FA
A, AR IR AO0RG (ZHZR) . fEDavid NadeaufliSatoshi
Sekine (ALYKF) HATHI—I4 NA survey of named entity
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recognition and classificationffJFsEH, 5 H T a4 LRSI
PEA%E

£ “ar 2 SR” XAEHS,  “andn 7 i 5 R R ] BEHLRE SR
RN A B A L E 7T, RE S Frig AR AR L SR
TR R — s IR OH R RSN, & G [ € AR o

EVERRSE, ST — MR I ANE . Bln,  dn ARt
]+ “Emmanuel MarconsBiEEIMERSG” #HATar LK1y, BA1=
flEmmanuel MarconiRjly—AN, TEEPHAN—PEK, H
Emmanuel MarconAREIRAIALSE, KN EGIXA 1A ] LAFR AR 2250
%, HWAREZRK S, HEFSHLWTFE B RS,

Wz, BEAHZDAFRSER a2 50RN? SIarESEl, bRt
R PR T IR N T o FATAT LI R KHR 7 924k, AR H
/Ny, BE R HE BT SRS JmEERNE, K2
HHUAAR 22 SRR AP 8 5 IR PR E AR R0, AR e Ge i Al 25
HR AR, e =R ZHR R SR AC R e e I T RAT R 2, IR H.
& i) g 5 (AN R T AN BT AR AL o

IEWRTH e, AR RBAIL T FHEMR T, kA
4 (PER) . fi® (LOC) . #HZY (ORG) AIHAh (MISC) . 6. 1~
AspaCy ) & K 4E 3 | BRI 25 T b J o ) SR A SEAR SR
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6. 1 spaCy A2 E 20 4E R R AR BRI 25 0TI b Jreom B 2R A SRS A

A B A8 P 2 I A 44 924K 455 (PER. LOC. ORGAIMISC) , H:JHEK
SRS A VAR S 0 SR R 2R AL . A E () i 44 SRR S R AR (R R
T spaCyffE, HAhspaCybriFasth =i HIXEYES .

R T IX SR R SEARSEIY 2 Ab, B RS SRR T ER A 2 L
) ZRIE A FME R IA . (B — TR M SR Ry 2 SR e SCER R R 7 4
VA [ S X, AlRE S TR A S, Eudn, 2016884CH 2 —
AMREE By, FRATAT LN E R — A & sk, (HRRE N A
T

[ enjoy going to the beach in the month of July.

RAJUEBA ER3G RREE TR —FMTH, FrBIRMERRZ N7
1, BRARRERE A —FMTH. HE, & NHKET:

[ enjoyed going to the beach last July.

—ANININWENZ G, ZATITHIRR R —ANRE I A G, ™
RN IS —MERRE, NMAZBCE R SRR, SR, X
PO T AT BEAR XMEGR 28 IE MR R RS, iy B TAE I R ml g e —
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MERIINRZE . FETHEATVONERIT SO ARSI, D fpam 4458
PRI SR E AN R AR, & BEAR I A] LASRAS B4 (R R I ROR

BBNAF A Rl D& KA 18 H BB AR (B35 15848
Y. spaCy oy Han 4 SRS T 18N AFIAIZRH (A6, 2t
D) ARERIREI G S HIX A .

6.2 spaCySCRFIIFTA SRR

A2 5 i 40 SRR T ] AR SO R i 44 SEAR IR AN
BATHIRAAESS, BERBON B8 R ERZA KA. SR
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WA DLHE T an 4 SEAR 2 TAI R 0 &R, IR I AR IR SR . B
XA

Rome is the capital of Italy.

AT — AN 44 SEAR U B v 28 AR HERome AN T taly VR i) 3t £ 44 5]
(GPE) » FrLAiX BARIMZE L2, Rome&ltalyI— AN, MmA R
—ANEERBEARK, X TAEMEa LR E (NED) .

il 44 SR B AE VIR 2t U L B R OME, B AT
i I ek 4 e R AT R . Ak ] DLadad o3 B A g 5 FAth 6
TGO\ Z T8 R 35 28 R IR B 1) S B EEL L 1) o IX P01 T R
FE SBAN IR, I8 I BR A IR U 25 HEOR B bn v 2 L 0 55 30
B R RN AR —E IR . X5 44 SRR AR PR AR 22 TB] ) — A
EEX], BEREERNEZ 202 BSOS IR, (H Ay 44 S0k
N L SR 7E e A ] . XS8R —HdE LI ZRRTh R
i 44 SEAR TR R I AN B @ I, JE A o A Al s, 2%
R

FE AT SO AR XA I, A48 SRR AT LR OR BRI, Z
DVan DaleWJig X Named Entity Recognition and Resolution for
Literary Studies. fiv44 SEARRAIAER; AU 1R WRFH 32 22 5
FRVED) Y, VF2 KR 50 38 1) BER AR M B 7 SOk rp R SR B iy 44 5
e, DLIE R LN H T2 R
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BUBRIC S NI R R R Z R+, AT A Soit ok
Ukt 40 SRR AIbRIE S o 5450 FH A1 B i 1 e SR A A AR VEARVE 4% 2R
oL, FATR R A AR I ZRT7 20 XOE T UIZRAE H R AR SR ARTE
X GRIE AR EIERMIAE, 744 SRR I FH B AH SRR, 2
T - TN AN 530 P AR RIS 5B Jees 1 i 44 SRS v Bl m] DAAEEA
HIRFIEAE o PEAnfE i 44 SRR B B R 30, Fn] B HL R 3] Y
T PEARIE 25 R AT AR Dy i 44 SEAR T A 4L

X TR P AR T A i 44 SR TR T SE I SR L, (HRAE
spaCyH, M TAIHEALZIIZRE, FrPl AT e A E 2, Bk
b, AT T TN B R SR RIS A R A AT A B R 2 (i, -
ion) , EEHEHERRN S, RELEANKRSE,

— H SRR RFEARBUE BE, min] BASI N Z Rl > R R I 25
BATHREAL, ALK CRE - CRPFBENLYS, fEJohn LaffertySe Ait3C
Conditional Random Fields: Probabilistic Models for
Segmenting and Labeling Sequence DataPEIR¥EH) HTE|FAx
0P FIHCHE R W 2 iy 44 SEAR IR IR T 58, IR A S A R AN
HIERE, ST e RIPOSHRIC J7 123518

e A DLl A T LU 9 777 . Epaminondas Kapetanios&§ A
T W Natural Language Processing.: Semantic Aspects—Tif)E
13. 2. 1 HI 535 7 28057k, Hbp—A3anr .
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Jofi FH — & MEiE 7 ST UL RS, FRENVLACSS R 200 2 IR i
Jitige, WURETS P HIRiE L R

XM SAR T EAE - B Ak 138 DL B ISR AN TS
i, BEELIEMNIN, FIATREARMAIRE K, JREHREZ N, R
AW FNE AR ZITORE R FN, TR 72 o T
SRR, S RO TR B

A A T ISR G ERE IR N2, St A RCRIE
e WIS pIRrys i S8

6.2 FIPythonSZBINERFRIE

il 44 SEAARIR B B 5 SR EARE AR 2L, TR A = EE AR
FIACEDER, JF H AR LA 7 R ML Es 7 SR S5 AT LA, #E0y
HKrr, BATPREAR KNS R IrBods e o e SR 2 i =

F6 IR TAE55 B 715 5 PSR B 5 — AL 2 b A, FRATTHRE A
F spaCy K47 44 SR IR A o (HIX FEA R IR spaCy & i 44 SEAR I )
ME— - T H, m & ARHPy thon ZE A NLTKA 7 HE AR K 2200 A 1Y)
Stanford NERJZE.

FEAERTT IR A EAT AT, A B SEfEH | o
(chunking) o ‘ERIEATSRA) T IEVEAREG, ReHD s T4
SCARERFRE R . XSSO A 8 44 1A R TR BB A 1 . BRI AR
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The little brown dog barked at the black cat.

EARAH, RATRE Z R H A4 16 F51E: brown dogfllblack
cate HPAT IR H LIRS, XLESCARBAT LURIEER, FATKAES
TR AT TP BRI IR D X — . SChR b, P AR AR N
2T (shallow parsing)

A2 53 PRl 44 SCAR IR A BRE I SCHRE ? FRATT51 FH A 44 SEAARR
A i RDonald Trump&#iFRic N—" N, AZ&DonaldalTrump
XA AR, T2 — AR R AR AT . R T AR R A —
AN IAEEE, AT OARE B BRA TEE AR 0 I TR R E

FE W _E 2R w44 SRR AR IE A I, n] DL 3 — SR TOBFRIE 4%
FIHRAER . X BT I dr 2 SR BIR R 5. T0BRIER R
YRRANEEULE

o B—{CHUNK_TYPE}, AXFR/rHhaEinsin .
o - {CHUNK_TYPE}, ARZR4;HLpyilir 3™ Hin] .
o 0, fRFAHLZ AN I,

spaCy WA B T TOBRIR /R J718;  FEAE PLIEA 38 i 1 LATUIX p A
Fr&, FrllspaCyMI0BE R 24 X MAEBILOUR S, W6, 3HTN.
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K6.3 spaCyHIBILOUZRS:

NLTK{E FH 73 B E A BEIR R GE 1) — w0 ok AT dmid, SR e i
[OBARGEHAT RN A MUY Befon TNLTKI 73 BB B, PR 4E
EAZ T EAT S

from nltk.chunk import conlltags2tree, tree2conlltags
from nltk import pos tag

from nltk import word tokenize

from nltk.chunk import ne chunk

FAT TN () 3X e 780 R SE i NLTK I CoNLL - (SR [ CoNLL£:30) 58}
FENZGH KM . BT K5 T 4. a by A3 THE, Kt
ST 3T bRIC, AT FHEE Hconlltags2tree 71k A bRIELE
R

sentence = "Clement and Mathieu are working at Apple."
ne tree = ne chunk(pos tag(word tokenize (sentence)))

iob tagged = treeZconlltags(ne tree)
print (iob tagged)

[('Clement', 'NNP', u'B-PERSON'), ('and', 'CC', u'0'), ('Mathieu’',
"NNP' ,

u'B-PERSON'), ('are', 'VBP', u'O'), ('working', 'VBG', u'oO'),
(latI, lIN|,

u'0'), ('Apple', 'NNP', u'B-ORGANIZATION'), ('.', '.', u'0')]
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THTE R WA A F e AT 70 1A, ORJE AT R R ARE Rk HAR %
20 3T B i 42 SRR 28 NS HEAT o e AR B A H R RS R
T L Y ] 14 A iy 44 SEAA R

ne tree = conlltags2tree(iob tagged)
print (ne tree)

(S
(PERSON Clement/NNP)
and/CC
(PERSON Mathieu/NNP)
are/VBP
working/VBG
at/IN
(ORGANIZATION Apple/NNP)
/)

A B A SRR RR R A R BT AR K 2T K Stanford
NERFRyEAS . AT B 25 hRENLS (CRE) , DLRCEARN—FiiLds %
215y IR R WA SR SCAR R, W AR ARy 28 15 i 2 S5 A BE ML
Bk HT A ESRZ B Javasial iy, 20 N4 JAR SR 7 H &
(Rl B LR 8 8804 ) , NLTK$R A T — A Py thond% K K1 W) %
JARSC A

T#JARZ J5, T EHINLTKIN# S . JARE 2 H JavafCiS Gl iy,
PythonfB JARM K = FE, LLan T =N

from nltk.tag import StanfordNERTagger

st = StanfordNERTagger ('/usr/share/stanfordner/
classifiers/english.all.3class.distsim.crf.ser.gz’',
'/usr/share/stanford-ner/stanford-ner.jar', encoding='utf-8")

TR, MBI . AR AAEISEERL Prel 3
W REE .
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B2 R mT LA FINLTK bRy 28 EA T 34T -

st.tag('Baptiste Capdeville is studying at Columbia University in
NY'.split())

[ ('Baptiste', 'PERSON'), ('Capdeville', 'PERSON'), ('is', '0'),
('studying', '0'),

('at', '0'), ('Columbia', 'ORGANIZATION'), ('University',
'"ORGANIZATION'),

('in', '0'), ('NY', 'LOCATION')]

FALTPOSHRIC B, NLTKAE AL B A 44 SR R I R R 768, AR
et VAR R R AR D, BEE R LA T DA R
Ko AEITURIEH] spaCydhaTfim 44 SLAR R B TARZ /Y, i HATE Y
IR BERE

6.3 i spaCySEIINERbRIE

HOEA T spaCy 9 KT Re AN a1 88 55 I . A Fkg 4k 2L i
spaCy L. FE b, 3T L dn 4 AR Rt & spaCy it K
LB 3, M spaCy Mt SCARRS,  70nl, 38] PEAREE A iy 44 SEAAR R
e R SE R CR TR KA it 2 k) .

IR BT 2P IR, SelnaspaCy Je MR R} -

import spacy
nlp = spacy.load('en')

IR A SN T EEHEAT i 44 SEIR BIAREE 15

sent 0 = nlp(u'Donald Trump visited at the government headquarters
in
France today.')
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sent 1 = nlp(u'Emmanuel Jean-Michel Frédéric Macron 1s a French
politician

serving as President of France and ex officio Co-Prince of Andorra
since 14

May 2017.")

sent 2 = nlp(u"He studied philosophy at Paris Nanterre University,
completed a Master's of Public Affairs at Sciences Po, and
graduated from

the Ecole nationale d'administration (ENA) in 2004.")

sent 3 = nlp(u'He worked at the Inspectorate General of Finances,
and later
became an investment banker at Rothschild & Cie Banque.')

sent 0P JR) & B, A1 LUE N BIR i spaCy s i i 44
SEARIR T B I AR D B

spaCy AT 5E SRS Z J5,  fim 44 SEAR s B A7 it fEDoc i i ent s J&
b, RAMAR AT LB AE i fEent type P (AR I S2fk, N IE I~
1 R 1 3K P R A AR -

for token in sent O:
print (token.text, token.ent type )

(u'Donald', u'PERSON')
(u'Trump', u'PERSON')
(u'visited', u'')
(u'at', u'')

(u'the', u'')
(u'government', u'')
(u'headquarters', u'')
(u'in', ull)
(u'France', u'GPE')
(u'today', u'DATE')
(u'.', u''")

X ARy a4 SR B, RV ER N E T E. T
PRAR i 44 SEAR I ], FLRYEAE X N A SR SR . SiZfp B A) 1
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HA3NSLK, Donald Trump. Francell ftoday, ‘BT AIHEIR AN
PERSON. GPEFIDATE. K NgovernmentAN@&¥EIEAEE MLk, ArilE
AR 4k . MRS A AN, BEPRFrance &Sk, R
2 government N AZ AL NG SZARPRES, (HiX & —ANKE X, A1k
B I 48 B XA ]

spaCy A A 15 Ml doc. entsyii Xt R HISE/K . DocZEHTiX — %
MR NSpanZ .

for ent in sent O.ents:
print (ent.text, ent.label )

(u'Donald Trump', u'PERSON')
(u'France', u'GPE')
(u'today', u'DATE')

FATRIA HAAT 34 SR spanRIE £ FFFT ETHI>K . Donald
TrumpiX PN §L3R & IR — Stk BT P17, 37 B R
i A BRI .

MK FEsent_1, ‘Ellsent 0Bg, HEE —LLIARIREMS ] HE
TARAE B RRIE 440

for token in sent 1:
print (token.text, token.ent type )

(u'Emmanuel’', u'PERSON')
(u'Jean', u'PERSON')
(u'-', u'PERSON')
(u'Michel', u'PERSON')
(u'Frxe9dxe9ric', u'')
(u'Macron', u'')

(u'is', ull)

(u|a|, ull)

(u'French', u'NORP')
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(u'politician', u'')
(u'serving', u'')
(u'as', uvv)
(u'President', u'')
(u'of', u'')
(u'France', u'GPE')
(u'and', u'')
(u'ex', u'')
(u'officio', u'')
(u'Co', u'PERSON')
(u'-', u'PERSON')
(u'Prince', u'PERSON')
(u'of', u'')
(u'Andorra', u'')
(u'since', u'')
(u'14', u'DATE')
(u'May', u'DATE')
(u'2017', u'DATE')
(ul.ll ul')

TR, XHEMeRIAIERS.

AR S 2 A A FE . EE SRR EASH U1E
UNTCODEALEE, M1 5 EMacron N WA SER . AT e 5l o0 = D
2, WRAE R ONTATE ¥ br B AR XA 7] P UNTCODE A 3 U7 24
MacronF<# iR B N — sk, 4, Co—Prince of Andorratl<=#¥
G, Ao A B AR IR N — N Sk

N ent s JE TR B 45 R A2 EREHY:

for ent in sent l.ents:
print (ent.text, ent.label )

(u'Emmanuel Jean-Michel', u'PERSON')
(u'French', u'NORP')

(u'France', u'GPE')

(u'Co-Prince', u'PERSON')

(u'l4 May 2017', u'DATE')
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2RI AR AR
MR -

R . % Tsent 2, HAIMREIES

ok EE

for token in sent 2:
print (token.text,

(u'He', u'')
(u'studied', u'')
(u'philosophy', u'')
(u'at', u'')

(u'Paris', u'ORG')
(u'Nanterre', u'ORG')
(u'University', u'ORG')

(u',', u'')
(u'completed', u'')
(u|al ul')
(u'Masters', u'ORG')

(u'of', u'ORG')
(u'Public', u'ORG')
(u'Affairs', u'ORG')
(u'at', u''")
(u'Sciences'
(u'Po', u'')
(u',', u''")
(u'and', u'')
(u'graduated',
(u'from', u'')
(u'the', u'ORG')
(u'Ecole', u'ORG')
(u'Nationale', u'ORG')

ull)

u")

token.ent type

)

(u'Administration', u'ORG')
(u'" (', u'')
(W'ENA', u'ORG')
(u')', u''")
(u'in', u''")
(u'2004', u'DATE')
(u'.', ulv)
R PREAS B R, R FERELERE g mkEE, 53
LIRS

(u'Paris Nanterre University', u'ORG')
(u'Masters of Public Affairs', u'ORG')
(u'the Ecole Nationale Administration', u'ORG')
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(u'ENA', u'ORG')
(u'2004', u'DATE')

— EMER 1 REIRE S b, 45 R = A

for token in sent 3:
print (token.text, token.ent type )

(u'He', u'')
(u'worked', u'')
(u'at', u'')

(u'the', u'ORG')
(u'Inspectorate', u'ORG')
(u'General', u'ORG')
(u'of', u'ORG')
(u'Finances', u'ORG')
(u'l'l u")

(u'and', u'')
(u'later', u'')
(u'became', u'')
(u'an', u'')
(u'investment', u'')
(u'banker', u'')
(u'at', u''")
(u'Rothschild', u'ORG')
(u'&', u'ORG')
(u'Cie', u'ORG')
(u'Banque', u'ORG')
(uv.v’ uvv)

for ent in sent 3.ents:
print (ent.text, ent.label )

(u'the Inspectorate General of Finances', u'ORG')
(u'Rothschild & Cie Banque', u'ORG')

RIS 4H 1 spaCy /L&A RIECE T 2T TAER, PLARFHS ER
FIEMM AR R SHRU, ERBCRIE RN, mELLEAT
A HARG] 1

% spaCy P Y B e b vE 28 —FF, ATW S E I E 2 X
[¥]spaCy NERFEAY,
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6.4 MLFFEEI 2 —ANERPRYE: 55

BOEVEMN A T TARER SRR I ZRId FE . NERBRIE I
ZR AR MR . BATRFIE £ — L8/ T35 o 44 SRR R, Rs
RLELRFIES A BB a2 SRR, I R R AR B, T EAE L
#e A LA SRR

GRAR T E T P spaCy B I 25 R BE , Sl SCHH Bl 1325, 4777

DAE A TR X e spaCym Bl ACRS FR AN A B —A e BOA ORIk
2 AR PATNERFR L 73— BeRE B se iR s in 2 LA B A

BBt train ner.pyW FHiR:

import plac

import random

from pathlib import Path
import spacy

# training data
TRAIN DATA = [
("Who is Shaka Khan?', {
'entities': [(7, 17, '"PERSON') ]
1)y
("I like London and Berlin.', {
'entities': [(7, 13, 'LOoC'), (18, 24, 'LOC'")]
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ZonBlE A T B FERIIZRAEA . BRI I ZRpE A
HEAZ, HEAGRERME,

@plac.annotations (

model=("Model name. Defaults to blank 'en' model.", "option",
"y ,
str),

output dir=("Optional output directory", "option", "o", Path),

n _iter=("Number of training iterations", "option", "n", int))
def main (model=None, output dir=None, n iter=100):

"""TLoad the model, set up the pipeline and train the

entity recognizer."""
if model is not None:

nlp = spacy.load (model) load existing spaCy model
print ("Loaded model '%s'" % model)
else:

nlp = spacy.blank('en') # create blank Language class
print ("Created blank 'en' model"™)

PA AR BCE 1B AF i Ar B A SGE AR E. nsse e, —4
GSAENIUET Bk R gulFcy e

# create the built-in pipeline components and add them to the
pipeline
# nlp.create pipe works for built-ins that are registered with
spaCy
if 'ner' not in nlp.pipe names:
ner = nlp.create pipe('ner')
nlp.add pipe(ner, last=True)
# otherwise, get it so we can add labels
else:
ner = nlp.get pipe('ner')
# add labels
for , annotations in TRAIN DATA:
for ent in annotations.get ('entities'):
ner.add label (ent([2])
# get names of other pipes to disable them during training

other pipes = [pipe for pipe in nlp.pipe names if pipe != 'ner']
with nlp.disable pipes(*other pipes): # only train NER
optimizer = nlp.begin training()

for itn in range(n_iter):
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random.shuffle (TRAIN DATA)

losses = {}

for text, annotations in TRAIN DATA:

nlp.update (
[text], # batch of texts
[annotations], # batch of annotations
drop=0.5, # dropout-make it harder to memorise
data

sgd=optimizer, # callable to update weights
losses=1losses)

print (losses)

WANEZR], e85 10 bR e 2 AH F R . B ener
PRI INRRIK R F, ARG R KL BT HAah gL, A g/
SEBTNERARE A% o IR FEA SR 5, nlp. update () 7 A TS
THTEMNE, HspaCy B BRATHLAS 5 I 2Rt 72

# test the trained model
for text,  in TRAIN DATA:
doc = nlp(text)
print ('Entities', [(ent.text, ent.label ) for ent in
doc.ents])
print ('Tokens', [(t.text, t.ent type , t.ent iob) for t in
doc])
# save model to output directory
if output dir is not None:
output dir = Path (output dir)
if not output dir.exists():
output dir.mkdir ()
nlp.to disk (output dir)
print ("Saved model to", output dir)
# test the saved model
print ("Loading from", output dir)
nlp2 = spacy.load(output dir)
for text,  in TRAIN DATA:
doc = nlp2 (text)

print ('Entities', [(ent.text, ent.label ) for ent in
doc.ents])

print ('Tokens', [(t.text, t.ent type , t.ent iob) for
t in
doc])
if  name ' main ':

plac.call (main)
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gpselim, R RSO RAFBIFR E I H 3%, R E IR R 2
Ko WERIBATIMIT B R, B2 B LA N it -

Entities [('Shaka Khan', 'PERSON')]

Tokens [('Who', '', 2), ('is', '', 2), ('Shaka', 'PERSON',6 3),
('Khan', 'PERSON', 1), ('?', '', 2)]

Entities [('London', 'LOC'), ('Berlin', 'LOC')]

Tokens [('I', '', 2), ('like', '', 2), ('London', 'LOC', 3),
('and', '', 2), ('Berlin', 'LOC', 3), ('.', '', 2)]

DAERF aAr] A R v s g 3 . FLIRBAH TR, Jehnsisily, 4%
AT E T HHIRUK LA, IIEbr%s, IRJa 1630 P71 7 58 5
Al BOAINGREIEAGE TS5, P USRI SRR I AN AE

I3 P T PG 45 -8 Fnlp. entity. update () S 52H .
update () J7 V2 P BN BRI mifE BT, SR 5 A
GoldParseSCHlHe iy RE, LUK LUTRM &5 215 1B 6. an SR
W, A ER AR, SR T BE A

import plac

import random

from pathlib import Path
import spacy

# new entity label
LABEL = 'ANIMAL'

TRAIN DATA = [
("Horses are too tall and they pretend to care about your
feelings", {
'entities': [(0, 6, 'ANIMAL')]
1)y

("Do they bite?", {
'entities': []

1)y

("horses are too tall and they pretend to care about your
feelings™, {
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'entities': [(0, 6, 'ANIMAL')]
Py

("horses pretend to care about your feelings", {
'entities': [(0, 6, '"ANIMAL')]
})

("they pretend to care about your feelings, those horses™, {
'entities': [ (48, 54, 'ANIMAL')]
1)y

("horses?", {
'entities': [(0, 6, '"ANIMAL')]
})

FAEERFERNZAEA

&

N R FH BRI ZREF RIBETY, TR ERAE SN R, X B A SEAARSR
RGeS P spaCy IEB AR . B, B A Re 4l e SR R Ak 2,

IMEILZ 2 RN A

@plac.annotations (
model=("Model name. Defaults to blank 'en' model.", "option",
" ,
str),
new model name=("New model name for model meta.", "option",
"nm", str),
output dir=("Optional output directory", "option", "o", Path),
n iter=("Number of training iterations", "option", "n", int))
def main (model=None, new model name='animal', output dir=None,
n iter=20):
"""Set up the pipeline and entity recognizer, and train
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the new entity."""
if model is not None:

nlp = spacy.load(model) # load existing spaCy model
print ("Loaded model '%$s'" % model)

else:
nlp = spacy.blank('en') # create blank Language class

print ("Created blank 'en' model")
# Add entity recognizer to model if it's not in the pipeline
# nlp.create pipe works for built-ins that are registered with
spaCy
if 'ner' not in nlp.pipe names:
ner = nlp.create pipe('ner')
nlp.add pipe (ner)
# otherwise, get it, so we can add labels to it
else:
ner = nlp.get pipe('ner')

L EACHS 5 B3 2 AR R ARRS AL, P AR, 22 8 i OR7E 1 T A
REY, HARRREINE & X hR%E.

ner.add label (LABEL) # add new entity label to entity
recognizer
if model is None:
optimizer = nlp.begin training()
else:
# Note that 'begin training' initializes the models, so it'll
# zero out existing entity types.
optimizer = nlp.entity.create optimizer ()
# get names of other pipes to disable them during training
other pipes = [pipe for pipe in nlp.pipe names if pipe !=
'ner']
with nlp.disable pipes(*other pipes): # only train NER
for itn in range(n iter):
random.shuffle (TRAIN DATA)
losses = {}
for text, annotations in TRAIN DATA:
nlp.update ([text], [annotations], sgd=optimizer,
drop=0.35, losses=losses)
print (losses)

BN RRIEAREAE R, BFOINGRTT G2 R

# test the trained model
test text = 'Do you like horses?'
doc = nlp(test text)
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print ("Entities in '$s'" % test text)
for ent in doc.ents:
print (ent.label , ent.text)

# save model to output directory
if output dir is not None:
output dir = Path (output dir)
if not output dir.exists():
output dir.mkdir ()
nlp.meta['name'] = new model name # rename model
nlp.to disk (output dir)
print ("Saved model to", output dir)
# test the saved model
print ("Loading from", output dir)
nlp2 = spacy.load(output dir)
doc2 = nlp2(test text)
for ent in doc2.ents:
print (ent.label , ent.text)

if name == "' main_ ':
plac.call (main)

AR R H AR AR PR FFANEE, B o8 ) X E T AT TAE DI 2R K dhe
NI ORN2E, GBI T BEHTUIZRH B AR AR

WK K BT T spaCy I XL ENER linguistic features, H.H
PR T A bRy SEAR A an 1L

spaCy NEATIR M 7 — B Zr B & AR T H07E, R B0
AR A . ERA A A ] PAGETHRFE 5 TN i g it A
. NLTKH AT AR AL 25 B € KRR TIRE . 1R 2 B AR = PANLTKOY
BV R B ORI A, B A ] SERINL TR » e . AR I R
R FE, EREEM T 5 R B R FE B E, HXAZABNE
s BOSERRIEEE AT LA B AT B PR B

6.5 NERFRyEN A SLH A ] 40
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spaCy fix 2 N EN R IR Z 1 FEME 2 — R AT AL EE L HLAPT (B FE
FromiEse ), JiHRdisplaCyX M. 78—, FRATFERTH
R AR T FR B XA . BAR AT AR AT 20 BT 4 spaCy S 1 K 11
(BAVEAE T —FHRFERD i (LE6. 49, HELEa &SRy
T RIS .

6.4 XtElon Musk ) SCE AR ML bR 615

7EE6. AT LB B, spaCy REFHIFEIR 1 524k, HL b, Znl
H1Elon Musk#nic il / —MNHASAE, BN — 1 HZ . FlREZ
TeslafERI I 7224 T Elon Muskf) R, HAJHER “official page”
XA ERAE S, AN ERAE TRE. F —DME@BME 1R, Twitter
PR AN — NS EOE 2R . HANDE5E, FacebookflTwitter H A IEFE
G H R, BASEE R E AT LS TR, B A XA 7l 2 TR
FTIEE 17 FHIE, BRAEFIZRATIE R A 2R et 47 Il
Zx, S NAEBX LR FFAR B HIFE . KE DA AP
ORI

Emmanuel Jean-Michel Frédéric Macron (French

pronunciation: [ € mam € 1 makss/; born 21 December 1977) is a
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French politician serving as President of France and ex

officio Co—Prince ofAndorra since 14 May 2017.

Before entering politics, he was a senior civil servant
and investment banker. Macron studiedphilosophy at Paris
Nanterre University, completed a Master’s of Public Affairs
at Sciences Po, andgraduated from the Fcole nationale
d’administration (ENA) in 2004. He worked at the
InspectorateGeneral of Finances, and later became an

investment banker at Kothschild & Cie Banque.

6. 5, i 44 AR IR & THEMacron i 4= 44 HERRARTE oK
T M HRAERE S PR BRSO T

Kl6.5 4EHH R FVEE S S Emmanuel Macron T [ #) A AR A1+

1 AT T RESL,  BRATTIE AT LARENER Y, F 21— S fa LR B2 =
SCHAESS Y, FEInAE A) R A e AN SR 35 X

words, indices = [], []

for i, w in enumerate (nlp(u'Tom went to London before going to
Paris.')):

words.append (w.text with ws), indices.append(i) if w.ent type
== "GPE"
else words.append(w.text with ws)
words[indices[0]], words[indices[1l]] = words[indices[1l]],
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words[indices[0]]
print (''.join (words))

Tom went to Paris before going to London.

S SAT AU, FATHHE A e Bl 1 B2 A2, IX A58k
VHESLER N R a4 R, EER ] 1 spaCy i 5 F 1.

6.6 &

AN BAERA T — IR IR T spaCy b #RTHEE SAE 55 1IRE ST, DA
SNERBMERI I T o AE NSO M h — A e AN HJAE ST, NERER
RARRR Eidkse— gt R, B — GG EE R T BN O
H e A, B B BT spaCy i H A AT A 7

HTERAN A spaCy W 5e it HAE 5 2 RJa—2: KEDHT.
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BIE KAFDH

FHTE M6 A4 T spaCy [FINLPIR K 2642 e PAT % Fh &2 2 11
TS S EVER, WA AR FINERb R . AN, X HAS £ spaCy )
EELThAE, AFERHART AR, LRI ES M s e . £
it Y spaCy #EAT SE PRI Z A, BATIEAR Jaok 1 IRAKAE 7 dr 1 B IR A0
W, IFIIZRE E AT s . ATAHN T T -

o A4S
o FPythonSEHAKAE 77
o NELFFUG IR —MKAF M 2% 5

GL4tE

® ,Chfgo

7.1 KAFDHT

SCRHITRE ST IR R SO b i R R —. EA
IRT HARTE S ARG S, AT BB DY R 2R AT &
SR BRI a4 4 o

REMRE N T RSB T AR SR WAy, AT/ ZEM A T if
LT A AN . S ATRIE AT A B R 2 A4 2

AT AT DA & R A B 70 A ) B 8 ) T R B AR S R 1 — Fe S
o O AT ORI IR R G5 M U7 15 R AR VA AT I B, AT
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A AP 2 AR 5 iR R AR 5] 5 [ 45

ZFTUAEIX BAR B AT, ZBOVyE S HRES MR, HEIELR
e — ] OSBRI AR E G G AT BEsh . filn, FA1k
B NHEHXA R HRREARER: ((7+3)*(5-2)) .

BRI, IR RDIRZE A 2 4 B 7 = T R AR 14 32
ﬁm%n,A@ﬁ%ﬁmﬁ%ﬁ%z@mwﬁﬁﬁoﬁﬁﬁ@m
BODMASELVEFM, A TE Je e idE 5 W HHRAE. REEEE /S
(= %) RIIR IS B 2 AN IR, 48 R R B ) o
JEFBHITT AT, WEFT. 3. 5A12. BT UREE T BA WA AT XA 15
GIp

7.1 fEth Bes ik sl

I SEIEARIT RS, R PR RS e S APRR AR B B
ﬁf@ﬁmQQEMﬁﬁE ARAE AT B AT B R B P AN R R 2
%o MEGHEARIT 2B — Mg - DT ER. ETHEE
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FEMNER N, gl sl R ERE T A i, XA E
A BB TR CSEIT TR SCHBD

EARFRITRT, BEABARRNEEMNTR, AR L5
HITEIR AT . ARG RIEVA IR SUEh A V2RI, He b AT Pl
A RAF T BB S 0o FEA S, BANEZE KA M, (H
e BRI P AR AL IR R S TR R IR B AR AT 5 0

AR 3 AT WG A2 — MR ELECHT R 7 7%, R EIE & 7 2K Lucien
Tesniere¥iX —BMEII N TR TR 5—J71H, &L
(Constituency Parsing) C&FAE T EKAIETE, WHE 2T
I SR T B TR Ao BB I 33 U )T Noam
Chomsky, I AEE o

AT M e i i ) b B3] 2 TR) AR O R OR B 7)1 254
WA S T 7] I R T A R T O . TR A AL 0 AR A
T VR BRI RS, XA R AR iR b . DI,
TR IRAF R RIS, BATR] PASRATA) 7 f) Fam] 22 8] 5%
RKIMEE: AT RN N TRIE R R, FATTA] DLEL g an ]
XA REAT AL

FATa] UAE P AT BB R o A A iR R I A 27 X
PRI T MR 48— AR 70 S, Rl i GRE 24
g [NP] D A (BhiasEisE [VP] ) o AEIT. 2rb ] DR I 1A 2 [H]
IR R M2 ERE. Kb b, EXANFITF, TATER T 4310
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B IH A EE R o A1 LR AR O 1, I B AR R T
s A BT AT R RREESR A AL TR . BOYERATT AT LU
PRI AR ETEM RS, SR 7 — 25T FLia BN SCRIE
B, LAriXSFEE g RMM. B0 “The lion ate the

zebra” XA T.

K7, 2 FETRUAF 73 M AT o0 V82 70 B DX R s i P

F3F O W R iR R O, b — AN TR TR AR
o FEARGIF, FATAEED PR NAAAE (B bir gmERD -
lion. atefllzebra. HIARAAERIIT I T HES, HE2BATHARIE
BT RPN SR A e R IX AN 18 . A7 AR ATl s U
T MG () RERE—EEI, ERRIMNE%IEEE CHE
u, RIWRFRA S 1T,

RONIEAE —AAE T 2R, FrABANIA St — 2 R VA i
HRZRE Gy HAEVA AR A, 45 R o0 TR 45 TR iEA
MEAG ARSI 5 WV E WA SERR AT B, LR nde]
fRE S BT RIS 45 3R
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WRAE I AT RO A) 1 rh B ] 2[RI 28 REURAE R AR o Ak 2,
FEIXAPEEE AR o, B2 PR R AT AR R IR HRimAT I
FETE ARBIR R TEAKIOCR . BVRHOOC RN AR AC R
(Joakim Nivref¥)SCEE G L [ H i — SO/ RIEEM IR, 1Ean4E
FE R U PSSR

A TR S R RRE IR R ARAE 0 b RAFRDR 0 M JRIA 2 —
e MKAF T R R 2 AR AR KA RE 04T, 53— DR A & spaCy
IR AT SRIEAS B R A AR I T RE R o ARAF VAt 2 N BT
fRE —MNENEL, AP ) ETREE R 2 — PRIE AR

AR S S PR AT iR TR — 25 XA S R e ok —
ANE)F IR R, Ho AR T SR AR ISR, Ay e
T AT R, BERAER L. FATA B e RE AT
FE, LR EIRMEE.

WRAF o M AR I R SRR ], AR TR — ] 4T
TR R, BN ILEAT R TR LA L T R AR

JR P VEVE 3 M 2 RVHAF- 0 T AL ) 1 30 — IR 73 i B0 20 U5 T
HTIAE, O TEIR Tk 5] 7o N ETR A SETE, W% &4 105
TEANBNIR A THAF AT &R shir AU TR A R AR S 0, P
VEHR S S e

KT XBKFRR, BRITCKIR TIRZ, BEIHEEBERHA
Jii. spaCyfd FCLEARFE bmic HAR I . FRATHamIE, BRE 5K
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WL S A VE L, FATT SO I PR R T 4 2 A T
RN BRI T TH BT AR e KRG T XA ] 5 451

The dog 1s faster than the cat.

—ANE) I ARAE A 2 JE AT R N BT SER AR T (AT RRAL T
H - NdisplaCy) :

K73 AR P Al AL

FERXAM T, MR R is, ERRA)TER D). The dogr
ARG, bR nsub), REEAJIEHFEE . Acomp LR LA A ) #b
78, BI—AHRE LR N A8 T . Thans@iZib, pobjfiak'e
BRI £ the cat.

R [ XA R RS, A LLSF spaCy B M TR L

FATVBUE DL MIE T2 RAF 08, FF TR 17 0 SO
FHEZNE. 2, XEEEIKHIC R E B TR A A EHE?

HRAF 0 M B 25 RS K b i HAR A RAT #i o - ER B, TG
BRI &) r] AR BB TEATNER R . /2 B —F T, Ak iEE
F AL A S B SR, IXEEREIRIE R SRR T 2 5 4 e
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BRI . TEIAMRNT AR 1 — D E R AR, i gk
FRARFEE, WAMESATHRAE AT 203G —PRIEIEN, JFH AT e
R BEARS AL O — DN RTR B, H b A2 B A By {045 5 L] 22 T
MERAZPEE . AR RREE PRSI, BATA At 4T
RO P 3 5%

X T B RR BT R R IRAE R R T R AL % N Bl AR ST thARAT 7
B, AT IR S EPATHAESS,  FEAniR shia AR . KA
St B T3k &) 1 TR S IR I

JOTFEIR BRI G, BRATRAR B SR 5 RZHAES
—H, JEIFAEREAY T, —NMES i IR AT E
Boo BRI F] T

[ saw a girl with a telescope.

[ saw a girl, with a telescope.

HIRIZNA AT R B, H25E =AM REE S 5 el
AR TR AR T, WER A EERTG N L. 1
/AR, BRAEEGES L Z. spaCyfKAE 2 Hra%
S UM AL B IX A 1] 72

MEEHIES, KilfixRidEidwithEgirl S5telescopeitEfait e,
REERZLBINEETE. B—r)1ERKE i ad R K. 4R,
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BEAESHAT, 5 ARt 4 R 7. 5P,

7.5 5 AR RRKAE T as R

PR LR Ewith, PASowi thid R IZERL A telescopedl 5 Al HR 2]
A sawlpk RAE k. X2 BONE BISHE fe M B 5 56 B -

R, RAF A B BRI AR E AU &) 5 Z 1A B 3

B, RAFDHRAMRE TR . MR IXRERIE ST & —H
e HRTE T B PR — A, AR AR DAERITT
RO B A 2 T A R E AR B, X B BRI T 5 H A3
e HEMERRTE w4 SEIRAIAR IR, FRATT AT PUSE A Se TR RO 25
—ANEE RS, n] DA bR iR R B AR, AR
P LR B A — S B AR, A P AR OR D il 20 1 19 5 2. 2R5
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FAIEEOFE A T AR E g SUBRR ) Sep], DI Rz AN X 1K
NI FR B PE A

PythonZw i & — AHBRAEM NI R N et 1 F 5 1 TR AR
FEMAF T, AE R — /N R BATRE— DR IX A ).

7.2 HPythonSZLIAKTE

4. 5. 6T HSEI TR A & spaCy, AMWE B A HEmfH PR
Be, WEREIAE S ERERNTPISCAR G HTRIKEL . AT 1 A HoAth
SCRFAT 43 M BIPy thon R 2 o

IEFEMNLTKIF AR YHES, NLTKGE AL 150 TARAF 70 M 7 ik i K 2 Kk
W, HSRT LR RS OAE, HRAAPT ARG M, BATB 08T
RO PRSI A GE RS B R . 22 TRIEIFA AR H
Y, X IRAT R R B Wk FE spaCy I AN NLTKAE N T AAS ) 75 —
A

T VE s A0 4R] 4 FHNLTK B 28 i) Stanfor AR A7 43 BT 28 o

#—F & MStanford Dependency Parser T[] B #0735 Y JARSCAH:
CN T 3REUR 18, v LAEEStanford ARG tH M FEF)

from nltk.parse.stanford import StanfordDependencyParser

path to jar = 'path to/stanford-parser-full-2014-08-27/stanford-
parser.jar'
path to models jar = 'path to/stanford-parser-full-2014-08-

27/stanfordparser-
3.4.1-models.jar’
dependency parser =
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StanfordDependencyParser (path to jar=path to jar,
path to models jar=path to models jar)

KBS AT IR 7 Ak Stanford JARSCAFIN#8 EIPython NLTKEZ
M1, %% VS T B3RP RRVE FINERFRVE R IR 0L, BEFE R AL AS b
RITARSC A o HUSAE 7o BERA DR OCAT 22 R A BIAH DL B4

result = dependency parser.raw parse('I shot an elephant in my
sleep')

dep = result. next ()

list (dep.triples())

FIRFTENG RN R

[((u'shot', u'vBD'), u'nsubj', (u'l', u'PRP')),
((u'shot', u'vBD'), u'dobj', (u'elephant', u'NN')),
((u'elephant', u'NN'), u'det', (u'an', u'DT')),
((u'shot', u'vBdD'), u'prep', (u'in', u'IN')),
((u'in', u'IN'), u'pobj', (u'sleep', u'NN')),
((u'sleep', u'NN'), u'poss', (u'my', u'PRP$'))]

sho t 32 HAF A4 B AR FL3A] o

NLTKFR s B oy ik, QiR B0 A B AE0S B € SOV, IR
fifi_ B Se B R RN, AT LS 25 T Y SRR -

o NLTK Dependency Grammarss

o NLTK Book Chapter 8: Analyzing Sentence Structure;

e (onfiguring Stanford Parser and Stanford NER Tagger with
NLTK in Python on Windows and Linux.

N HIFI A/ A spaCy RIAKAF 73 i T fE o

7.3 HspaCySEIAKAFE 7t
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IR EEH —MAFRIIERIF R RIAE, MiZzCaEm | 2K
WAF TSR0 . RN SCARRRJGEIENLPIIKER,  ARAF 70 #r a0 2
A5 i) B S LR AR PAT I bR . BUAERER B AR A .

import spacy
nlp = spacy.load('en')

BUERUKE i s, al UTIRMEth &5 1.

spaCy it /K £ B TEIA AR AT 70 BEASL 1 R IE 0 b, XA T ARAF 0 A,
FATAT LA R 3045 7)1~ rh A4 e A0S el 45 8, AR 3R] 2 Ta) B AR AR

> .
/%{Ei l%\ o

MBS T AT DLFR N He (chunking) , RUONMENTZE B rp B2
A4y, BIREIE . XSGR RN T T noun chunks @M
s

N =AM AR T

sent 0 = nlp(u'Myriam saw Clement with a telescope.')

sent 1 = nlp(u'Self-driving cars shift insurance liability
toward manufacturers.')

sent 2 = nlp(u'l shot the elephant in my pyjamas.')

for chunk in sent O.noun chunks:
print (chunk.text, chunk.root.text, chunk.root.dep ,
chunk.root.head. text)

(u'Myriam', u'Myriam', u'nsubj', u'saw')
(u'Clement', u'Clement', u'dobj', u'saw')
(u'a telescope', u'telescope', u'pobj', u'with')
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BRI G R PP, RCR (BimEifm)Ha telescopese
—H, ERtREtelescope)  IKEHRI Ffhead &t 1EUNFRATTHT HUHA
], zhidfEsaw, EEMyrianfiClementfhead)@:, FH . MyriamZF

1B, Clement 2 EiE,

2 AR AT 45 R B S R 1 o B X

for chunk in sent 1l.noun_ chunks:

print (chunk.text, chunk.root.text, chunk.root.dep ,
chunk.root.head. text)

(u'Self-driving cars', u'cars', u'nsubj', u'shift')
(u'insurance liability', u'liability', u'dobj', u'shift')
(u'manufacturers', u'manufacturers', u'pobj', u'toward')

XAJTEA 3N E, HrSelf-driving carsfllinsurance
liabilityFFRATN L iAAIE A 1 HigMfI B, self-drivingfl
insuranceZ; BIFRE T carflliabilityiiaR . 283/ 4414

manufacturersXf M K314 /& toward.

EESCIVIE SRS

for chunk in sent 2.noun chunks:

print (chunk.text, chunk.root.text, chunk.root.dep ,
chunk.root.head. text)

(u'Il', u'l', u'nsubj', u'shot')
(u'the elephant', u'elephant', u'dobj', u'shot')
(u'my pyjamas', u'pyjamas', u'pobj', u'in')

] thelny /4 4 LI5S AR T elephantA

pajamas.
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FATE B B 225 1A PR EE AR 0] AN IEDD BT 4
Fo BRIEFTH ARG H 7 BREER,  FEXTEE R B 45

for token in sent 0:
print (token.text, token.dep , token.head.text,
token.head.pos ,
[child for child in token.children])

(u'Myriam', u'nsubj', u'saw', u'VERB', [])

(u'saw', u'ROOT', u'saw', u'VERB', [Myriam, Clement, with, .])
(u'Clement', u'dobj', u'saw', u'VERB', [])

(u'with', u'prep', u'saw', u'VERB', [telescope])

(u'a', u'det', u'telescope', u'NOUN', [])

(u'telescope', u'pobj', u'with', u'ADP', [a])

(u'.', u'punct', u'saw', u'VERB', [])

Er g 5 ARG RAEFE R, 2 7 e TR R
AR W RsIR. BRI R E], BATE 2 i saw (RBDIE)D
rehead W L, A4 T RKBTE, KT GAESIR A,

WA AT 2 AU AE 71 R 38 ) 44 1] BROAH 7]

for token in sent 1:
print (token.text, token.dep , token.head.text,
token.head.pos ,
[child for child in token.children])

(u'Autonomous', u'amod', u'cars', u'NOUN', [])
(u'cars', u'nsubj', u'shift', u'VERB', [Autonomous])
(u'shift', u'ROOT', u'shift', u'VERB', [cars, liability, .])

(u'insurance', u'compound', u'liability', u'NOUN', [])
(u'liability', u'dobj', u'shift', u'VERB', [insurance, toward])
(u'toward', u'prep', u'liability', u'NOUN', [manufacturers])

(u'manufacturers', u'pobj', u'toward', u'ADP', [])
(u'.', u'punct', u'shift', u'VERB', [])

1 TEZ M8, s REEREINAESR. AT AERIE
B zhir]shi f & g 5 6 5~ o % b BLRE SQIRAE 2 1. B2 Al AZR >
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for token in sent 2:
print (token.text, token.dep , token.head.text,
token.head.pos ,
[child for child in token.children])

(u'Il', u'nsubj', u'shot', u'VERB', [])

(u'shot', u'ROOT', u'shot', u'VERB', [I, elephant, .])
(u'the', u'det', u'elephant', u'NOUN', [])
(u'elephant', u'dobj', u'shot', u'VERB', [the, in])
(u'in', u'prep', u'elephant', u'NOUN', [pyjamas])
(u'my', u'poss', u'pyjamas', u'NOUN', [])

(u'pyjamas', u'pobj', u'in', u'ADP', [my])

(u'.', u'punct', u'shot', u'VERB', [])

FINATARM L, (H SR B4 RGP AE .

DAL AT U 3 Py i R B TEVERY . R A T A —1
head/@ %, W32 A —MINEE B M kAR, BlAACAT AR &
11 AN T2 A BE I B3] o

Bt IEAEER TR E

from spacy.symbols import nsubj, VERB

verbs = set ()
for possible subject in sent 1:
if possible subject.dep == nsubj and possible subject.head.pos
== VERB:
verbs.add (possible subject.head)

RS DT AR AT A, A A — DA E
& (nsubj) , PLAHialhead @M 2sial BH L. LT ENSalES, X558
1A)Is4T i 2215 BB &5 R
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{shift}

XA RATEER S5 R

LR AR A R B, AR E I

&

DocZZ &Ee— N HALAT, T B H SHSCANBFIES S

verbs = []
for possible verb in doc:
if possible verb.pos == VERB:
for possible subject in possible verb.children:
if possible subject.dep == nsubj:
verbs.append (possible verb)
break

HR EIAARSRs H 25 RAE, ERH TR forfiidt.

spaCyib$gfit | —se A G B TE, tnlefts. rights.
n rightsfin lefts, Z3nlAQERM A BRI AR5 DL AL

A BN

=55,

Hhead & PER B IR FEIE KB40 T

root = [token for token in sent 1 if token.head == token] [0]
subject = list(root.lefts) [0]
for descendant in subject.subtree:
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assert subject is descendant or
subject.is ancestor (descendant)
print (descendant.text, descendant.dep , descendant.n lefts,
descendant.n rights, [ancestor.text for ancestor in
descendant.ancestors])

WA Ahead BYEIRBIMR, TIRLFRAALM. )5, wHIiE
AT BT B EARTS R AR S R . 84T BN )E,
Horp—A~a) e B

(u'Autonomous', u'amod', 0, 0, [u'cars', u'shift'])
(u'cars', u'nsubj', 1, 0, [u'shift'])

spaCy' B MK A BT A IR 2 XA H - OREREEED)
o B G D A A ] 52 o

I T2 3 B ey A AN BB 1 B R SEIRAE A, 9 naR
B — AT ARIE R A ORI

&

bookZZ & /& — M ALAF AR &, AN R ZAR N H 5 SR SCA N
o

adjectives = []
for sent in book.sents:
for word in sent:
if 'Character' in word.string:
for child in word.children:
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if child.pos == 'ADJ':
adjectives.append(child.string.strip())
Counter (adjectives) .most common (10)

RS AR T, H AT LS R e BT o FRATT g A5 ) )
TRIFEMOLIEL TR, I ERXE TN ARG AR, IrET
T RAR I 1% 5 1A T AE SR IC ORI, i A R XY ROR
i (ERXHE, MEOrERRT e o BRI,
FRATT AT LIOx 5 v B A e A8 — A i 58 7

7.4 MRIFBING— MR85

BT 54, 5. 6FAIF], BATCEL THE T spaCy ik B € XA
A E N A . B FE 4. 67 1515, 57, LUINTEST spaCy e 2
SRR FE R

SpaCy AL T IR N RATFEROIREFE, WA EROLAE
WA T T 22 S H P o XN ROE H AR LA S > T 0 e AR e ) 8
7r. spaCy#lf BIEA R FE e R 2 S 5%, P B0 R0 =tk %
WZRFEARMAPTIR B, DAETl B s AL . 1 I MRS s B4

Z_\‘jz—‘){_:_( o

F— ol 1 e S RIS K AE o A A A

from  future  import unicode literals, print function

import plac

import random

from pathlib import Path
import spacy
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# training data
TRAIN DATA = [
("They trade mortgage-backed securities.", {

'heads': [1, 1, 4, 4, 5, 1, 1],
'deps': ['nsubj', 'ROOT', 'compound', 'punct', 'nmod',
'dobj ',
'ounct']

1)y
("I like London and Berlin.", {

'heads': [1, 1, 1, 2, 2, 11,

'deps': ['nsubj', 'ROOT', 'dobj', 'cc', 'conj', 'punct']
})

P ZAE VN GRE G h 25 1 R AR AR 2 s Bl o PR AR & —
RS 2 S5 Al ORI, AR Bl rh,  Bia e oy sl i &R 51
EN0, MR AR ARH

@plac.annotations (
model=("Model name. Defaults to blank 'en' model.", "option",
"m" ,

str),
output dir=("Optional output directory", "option", "o", Path),
n_iter=("Number of training iterations", "option", "n", int))

def main (model=None, output dir=None, n iter=10):
"""Load the model, set up the pipeline and train the
parser."""
if model is not None:
nlp = spacy.load(model) # load existing spaCy model
print ("Loaded model '%s'" % model)
else:
nlp = spacy.blank('en') # create blank Language class

print ("Created blank 'en' model")

b S FOAR I GR I, RA YRS b — A4 B

# add the parser to the pipeline if it doesn't exist

# nlp.create pipe works for built-ins that are registered with
spaCy

if 'parser' not in nlp.pipe names:
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parser = nlp.create pipe('parser')
nlp.add pipe (parser, first=True)
# otherwise, get it, so we can add labels to it
else:
parser = nlp.get pipe('parser')

»

KBS R ERAR 5 A RRK & P AFAE TR AT A%, TR
INfEdT s WERCAAAAE, MIRINARES .

# add labels to the parser
for , annotations in TRAIN DATA:
for dep in annotations.get ('deps', [1]):
parser.add label (dep)
# get names of other pipes to disable them during training

other pipes = [pipe for pipe in nlp.pipe names if pipe !=

'parser']

with nlp.disable pipes(*other pipes): # only train parser
optimizer = nlp.begin training/()

for itn in range(n_iter):
random.shuffle (TRAIN DATA)
losses = {}
for text, annotations in TRAIN DATA:
nlp.update ([text], [annotations], sgd=optimizer,
losses=losses)

print (losses)

HAE 6T I ZRn BRI RS AR, £EIX BIsInbRas, 25K b
HHARAEAE, RINZRiER AT as .

# test the trained model
test text = "I like securities.”
doc = nlp(test text)
print ('Dependencies', [(t.text, t.dep , t.head.text) for t in
doc])
# save model to output directory
if output dir is not None:
output dir = Path (output dir)
if not output dir.exists():
output dir.mkdir ()
nlp.to disk(output dir)
print ("Saved model to", output dir)
# test the saved model
print ("Loading from", output dir)
nlp2 = spacy.load(output dir)
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doc = nlp2(test text)
print ('Dependencies’', [(t.text, t.dep , t.head.text) for t in
doc])

i ARG, JFURBR SO RIS H B T

if  name == ' main_ ':
plac call(maln)

BITERRF LR, B2 4

('I', 'nsubj', 'like'),
('like', 'ROOT', 'like'),
('securities', 'dobj', 'like'),
('.', 'punct', 'like')

HARIXAN N oA 2 ey e, Hoas ﬁ%m%nﬁﬁmmﬁ&“%
AFRIF T, B U IH ] CLAEfERT 5 IR 2 B B r S, ©
W E € E L.

P iE U, FRATIAE ] DL ZriB b i d 28, SRIEEME A5 IiE ok
ZA BN HLA] 2 TR AR R OC R o spaCy SCAS LTI HE 4 11 Th] A 7~ 451 5K i B X
— i, 7. 6T~
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KI7.6 A —A “QUALTTY” B InAcss 1o i 4 47 73 #r -1

X m A, RONERATRT PO B RO R AR, XK
WO AR e S ARE A M HIATTH Z L A2 KIS R R AT 4s
RIFAEFE LR,  BIRIXFPMR A B 2% 51 % R IR A 1 B1

FEABI, BATRARIE SCH P HOE R A I — RS BT A i
e R HE AR T EA A BRI B A O R AROOT,
PLACE. QUALITY. ATTRIBUTE. TIMEFILOCATION.

"show me the best hotel in berlin"

('show', 'ROOT', 'show')

("best', '"QUALITY', 'hotel') --> hotel with QUALITY best
("hotel', 'PLACE', 'show') —--> show PLACE hotel

("berlin', 'LOCATION', 'hotel') --> hotel with LOCATION berlin

AVIET/INN

from  future  import unicode literals, print function

import plac

import random

import spacy

from pathlib import Path

# training data: texts, heads and dependency labels
# for no relation, we simply chose an arbitrary dependency label,
e.g. '-"'
TRAIN DATA = [
("find a cafe with great wifi", {

'heads': [0, 2, 0, 5, 5, 2], # index of token head

'deps': ['ROOT', '-', 'PLACE', '-', 'QUALITY', 'ATTRIBUTE']
1)y
("find a hotel near the beach", {

'heads': [0, 2, 0, 5, 5, 2],

'deps': ['ROOT', '-', 'PLACE', 'QUALITY', '-', 'ATTRIBUTE']
1)y
("find me the closest gym that's open late", {

'heads': [0, O, 4, 4, 0, 6, 4, 6, 6],
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'deps': ['ROOT', '-', '-', 'QUALITY', 'PLACE', '-', '-',
'"ATTRIBUTE', 'TIME']
1)

("show me the cheapest store that sells flowers", {

'heads': [0, O, 4, 4, 0, 4, 4, 4], # attach "flowers" to
store!

'deps': ['ROOT', '-', '-=', 'QUALITY', 'PLACE', '-', '-',
'PRODUCT ' ]

1)y

("find a nice restaurant in london", {

'heads': [0, 3, 3, 0, 3, 31,

'deps': ['ROOT', '-', 'QUALITY', 'PLACE', '-', 'LOCATION']
)y

("show me the coolest hostel in berlin", {

'heads': [0, O, 4, 4, O, 4, 47,
'deps': ['ROOT', '-', '-', 'QUALITY', 'PLACE', '-'",
'LOCATION']

Py
("find a good italian restaurant near work", {
'heads': [0, 4, 4, 4, 0, 4, 5],
'deps': ['ROOT', '-', 'QUALITY', 'ATTRIBUTE', 'PLACE',
'ATTRIBUTE',
'LOCATION']
})

A5 BAF T Rz Gron il . 1E Ay R R 2 2IURO0T. PLACE.
QUALITY. ATTRIBUTE. TIMEFILOCATION/ZFRATH BT KL & o
FEARFH, coolest. good. greatFlclosetiX Al bric N
QUALITY, i ifAnear flopen# it AATTRIBUTE. #h s B (A FIfAL B
AR AEFEIBR O OC R HRE BAEMEE UE BRI R A

@plac.annotations (

model=("Model name. Defaults to blank 'en' model.", "option",
" ,
str),
output dir=("Optional output directory", "option", "o", Path),
n iter=("Number of training iterations", "option", "n", int))

def main (model=None, output dir=None, n iter=5):
"""TLoad the model, set up the pipeline and train the
parser."""
if model is not None:
nlp = spacy.load(model) # load existing spaCy model
print ("Loaded model '%$s'" % model)
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else:
nlp = spacy.blank('en') # create blank Language class
print ("Created blank 'en' model™)

# We'll use the built-in dependency parser class, but we want

to create

# a fresh instance - just in case.

if 'parser' in nlp.pipe names:
nlp.remove pipe ('parser')

parser = nlp.create pipe('parser')

nlp.add pipe (parser, first=True)

for text, annotations in TRAIN DATA:

for dep in annotations.get ('deps', []):
parser.add label (dep)

Bl e mE— /AR . nTRIER], X PR 1 DLRT
TNl

other pipes = [pipe for pipe in nlp.pipe names if pipe !=
'parser']
with nlp.disable pipes(*other pipes): # only train parser
optimizer = nlp.begin training/()
for itn in range(n iter):
random.shuffle (TRAIN DATA)
losses = {}
for text, annotations in TRAIN DATA:
nlp.update ([text], [annotations], sgd=optimizer,
losses=losses)
print (losses)
# test the trained model
test model (nlp)
# save model to output directory
if output dir is not None:
output dir = Path(output dir)
if not output dir.exists():
output dir.mkdir ()
nlp.to disk (output dir)
print ("Saved model to", output dir)
# test the saved model
print ("Loading from", output dir)
nlp2 = spacy.load(output dir)
test model (nlp2)

def test model (nlp):
texts = ["find a hotel with good wifi",
"find me the cheapest gym near work",
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"show me the best hotel in berlin"]
docs = nlp.pipe(texts)
for doc in docs:
print (doc.text)
print ([ (t.text, t.dep , t.head.text) for t in doc
if t.dep != '-"])

if name ' main ':

plac.call (main)

HARMDRARZ —FE, BAT LU T TR RERER.

find a hotel with good wifi
[

('£find', 'ROOT', '£find'),
('hotel', 'PLACE', 'find'),
('good', 'QUALITY', 'wifi'),
('wifi', 'ATTRIBUTE', 'hotel')

1

find me the cheapest gym near work

[
('£find', 'ROOT', '£find'),
('cheapest', 'QUALITY', 'gym'),
('gym', 'PLACE', 'find')
('work', 'LOCATION', 'near')

1

show me the best hotel in berlin
[
('show', 'ROOT', 'show'),
('best', 'QUALITY', 'hotel'),
('hotel', 'PLACE', 'show'),
('berlin', 'LOCATION', 'hotel')
1

X A VR I8 1T 45

XA T 7R 1 spaCy It B e U IRE T, AR DLE AR
AUk A BE S R IR, DARE st 2 7oK, T ELAE Rl R 2R 4
WK R . hsbspaCy MIIZRAPTAE R 25 5 VA, AT ARIE T spaCy
FEXT T ABNLP 5 P2 R AR 5
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HITTH BT A4 1 THRAE 5 07 T AR SIS Al spaCy, - LA A
i P IX SR PORb G, ot rait. BRIXEEEA T3 #
SO AR, B DL IR BT R B AR AR 1.
FEVERLEE R, MRS TA] B L A PR BE R 7 m] DR s 20 2 i LK 30
ASTEAE A 7 A E DL T A B TR 2R ] X [ L. AN E )

eI

o fHa T B,
o {1 Gensimfhfd 3 B A,
o fiiHscikit—learnfyfl 1 @A,

8.1 fFaRFHHEA

AT E IR R, DL SCARHEAT BN LA 52 > o FTH Y
B HT XA (S WEBS~TE) , Kl E YIZENERMPOSHR
AR EAERTH R ET A, FATH H A AR R SE it
1o

a2 B ? i B, e — NS SR G B R
R, WFEH 2, EEEREAA? FATA S —A T E
A RBUEAR . Bt  RERATT AR S AR I AR T AR
ARSI EEAE RS BUA. REE.
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PLidk—20 5] B SOBAE % 28 1 ERIMER 0 Al . RN RAT niE S
FRIBITAT i) e S, B RART DAASE P I B 005 R AE R s A, —
HEAIBE 7 ERRAL,  BR] BURE BT ST R s N2 8 ) 70 A

R R BIE W] DAL T3 [ 3R AR T8 e b () kAT SCA 2R,
1M A2 3 T TR-IDFEGASE . 38 n] DR A L@ S, Jrt—2
R XL DG B AR . ARSI R AR ERS, AT DLE
TR T AR SR DB AT SR, IOy SCARTE R A1
AR KA

b LI HESUSCRY, P LLAEBF R Bt T B3
PR A BRI I R TS0 I A MOR DU, T ELARS.
SRS A SCR I T AT RO G i %
MR, —FROIBE SR EA) | IR R IR L R AR
.

553 A O S ARG T 188 14F, Iy AT DUiE i 21 1))V A
“Pol 7 “izzh” ACOt” s B 719995, R Y IX IR AL
T’ “){ji%&” “ﬁé%” ﬂ:‘n 13 %%” .
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A5t FH A 2 PR e T 8K P 3 AU PR R A 7 = ] G T B I T A
1, X — AR AT ARAT BTG NERANTIR AL 1 B AEL i Hls 5 AL
il

SRIM AL ANER R, —DEENAR — DR T REE GRS
i, FEAREEIE B CRPRAEEbR . N, 5T HHRARTE R E T RR A
“RKA” FEB, RmE—HRE (WK BE. K KRR
), DL S BE AR R IR ORI R A . 0T R
TR LS R TR B R AT AT RE H BUAE 1% 5 B . SRR
BAGA], FRATTAT DL TR AT R AR A AR . T SEBRARES R AR
PR, E@l, B2 Elln — 1, Hpn2BANIAEAIER
FEr R I LA, TR 5 R 7R B AR B 3 R AR o Bl 4 MR
GARITE S

\an

R SRR N TR, AN FH B S, n] DA Rt e D Hidfs
OCHEECED) HI4ERE, BIAnaEaR B R/ N DL 3 . Fsk
B, mBEREERR (IR Bk —, BEIEXSH (LSA) w7 1R
ZRMNXHFE AR, B 4ERE, AT DA Ao 2 e
)

BATCATHS TR Z T B B [0 T, (H 2 Rz an e A4 il 3
e ? FIRZ HEnl DUAE A, AR H Gens imR Al 4 3 R
B, GensimSEH T EDirichletsr 4 (LDA) . ¥ELELE N 0HT
(LSA) + E{kDirichletid 2 (HDP) FIBHAS TR (DTM) SRkFHE B
RATHAT BB, T IR B yRE A — S [/ A AR s
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L] BAT VB RO A, R BRI e A o IXEEER I A 14
JR T B A T TR e A BT SCHE RIS (T ECE R STt 3
AR IR AR A 22 7 ) A

XL A U Rt Ol AR PR UERYEE, BleifgA
BRI TLDAT KR AR BA S % 0E . e tn] PA 12
EdwinChen [ 18 7 >R B g 32 AL R 2 an o] AR . IXFE &K K AEQuora
L ERTLDAPE A R TR iR, (] Re 7 2 A& — S 8v i &,
Blei & XX Probabilistic Topic Modelsth&—"MEIFHIZ=HEE IR,
BRGE T e NIRRT A I A

8.2 /¥ FGensimiy%k ¥ HitaA

Gensimn] PAii & H Al i 2 WG ) G 2 1) 18U AR T 2, R H
PythonZw 51, AFHEEARFHIZRE]. GensimZ Prll] 32X, =K
NEE SR F AR EE . 6 B AAPTANE R A FIRAL X . fE28
Az, FAIN AL CensinfE KRB v T TIF I ERA TR
FRGERFIR, B E 4. 6 WA EIAITE

PUAEFRATT AT LAFF U648 A 558 K IGensim T - Jupyter Notebookf{fid
s P AT LB SRR B B EE A B R, I %L T LeelB B, ZTERHEAL
TGensimfUiGEr, ZWATKE. Jupyter Notebook™ i {h5 2 H
Python 2. 74’5, [ tE3E%Python 3. Leelf Rl F 1 52000-2001
L300/ R ARl SCA
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A RKLeelBBHEN L ZMRAER, 1§5%An Empirical

Evaluation of Models of Text Document Similarity.

XANME R KA BT RE 28 3 AL tn ] TAER), BB R
WK HAET T, mHEBEEARIEE K, ANFHERL IR KT
KNGy,

HAIA S H RO WA XS 5TIE, T2 B 22 i SV Ik SR B0
BEWSHL “AH4” o BAISIhERR N TN T ERRE, IR
AL IR QA s P IX S SRR I R HAH SR A B B o 2 T L 2 s J B
HIA 4, FE P NGensimbf A R A sh SRR FE AR H iy, 1y H. 32 RS Y
MG RAEREIEIR 72 GX 2 ERE R A = SUTE) .

BATREE CAFERE . 2% Jupyter NotebookfUhE {558
IR A

texts[1][0:10]
[u'indian',
u'security force',
u'shoot_dead',
u'suspect’',
u'militant’,
u'night’',

u'long',
u'encounter',
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u'southern’,
u'kashmir']

corpus[1][0:10]
[(51, 1),
(53, 1),
(95, 1),
(108, 1),
(109, 3),
(110, 2),
(111, 1),
(112, 1),
(113, 4),
(114, 1)]

SCASELE 73] e R S A, TR DL AR R IR B
AN BB 52 > Ik

8.3 KA EHE/HEC (Latent Dirichlet
Allocation)

AT EIAT B E SR E L TR & o ie” Has, MR
LDA, MiBleiZE \T20034 6%,

IEMNZ ATPHERE R, LDAIE S i A R AR R 2, 1 320 AT
S R AT R e BRI RAR I A 47 FATT AT LLE L GensimBE
G PR AR XA 0 AT o

Jupyter Notebook[ 25 15116 B AL U R

ldamodel = LdaModel (corpus=corpus, num topics=10,
id2word=dictionary)

AR E 1 VAR AL BT B TEREEE L - M SRR 3 R
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A PAT AT HE A 2 N EE — AN B e i) import
gensim. models5 A [ LdaModelZE,

RAIZRE Jm, I T AT AR n] DL Ko 4R Hh ek 1 Wil

S

ldamodel.show topics ()

BAT R RIS R R

[0,

u'0.006*"force" + 0.006*"year" + 0.005*"australian” +
.004*"new" +

.004*"afghanistan" + 0.004*"people" + 0.004*"official" +
.004*"area" +

.004*"fire" + 0.004*"day"'),

(1,
u'0.005*"attack”"” + 0.005*"people" + 0.004*"man" + 0.004*"group" +
0.004*"report" + 0.004*"company" + 0.003*"australia" +
0.003*"force" +
0.003*"kill" + 0.003*"come"'),

(2,

u'0.009*"australia" + 0.005*"australian" + 0.005*"government" +
0.004*"day" + 0.003*"new" + 0.003*"united states" + 0.003*"child"
+
0.003*"come" + 0.003*"report" + 0.003*"good"'),

(3,

u'0.005*"day" + 0.005*"people" + 0.004*"police" +
0.004*"australian" +
0.004*"australia" + 0.003*"today" + 0.003*"test" +
0.003*"palestinian" +
0.003*"attack”" + 0.003*"centre"'),

(4,

u'0.008*"australian”" + 0.005*"fire" + 0.005*"year" +
0.005*"government" +
0.005*"people”" + 0.004*"union" + 0.004*"south" + 0.004*"centre" +
0.003*"company" + 0.003*"day"'),

(5,

u'0.008*"israeli" + 0.006*"palestinian” + 0.005*"force" +
0.004*"fire" +
0.004*"people” + 0.004*"kill" + 0.004*"government" +
0.004*"police" +
0.004*"day" + 0.004*"australia"'),

(ol eNe N
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(6,

u'0.008*"australian”" + 0.007*"year" + 0.006*"world" +
.005*"australia" +
.005*"force" + 0.004*"government" + 0.004*"people" +
.003*"economy" +
.003*"metre" + 0.003*"win"'),
(7,

u'0.005*"government" + 0.004*"australia" + 0.004*"pakistan" +
0.004*"people”" + 0.003*"tell" + 0.003*"force" + 0.003*"israeli" +
0.003*"time" + 0.003*"claim" + 0.003*"company"'),

(8,

u'0.005*"day" + 0.004*"good" + 0.004*"year" + 0.003*"new" +
0.003*"australian" + 0.003*"australia" + 0.003*"wicket" +
0.003*"take" +
0.003*"hour" + 0.003*"area"'),

(9,

u'0.005*"people" + 0.005*"australia" + 0.005*"man" +
0.004*"arrest" +
0.004*"union" + 0.004*"tell" + 0.004*"india" + 0.004*"pakistan" +
0.003*"claim" + 0.003*"united states"')]

(e eNeNe)

KA E AR A2 — M RAR AL, PrRAnl BER S BIAFEE R,
ARG AN F B BEERAEA T

a5 AT DU R N, AN (tuple) BOEE—AME & 3 5
Z (topic id) , HIRIENEEAIME—FrH. FATLLE@BE AR EIR
VRN AR

(5,

u'0.008*"israeli”" + 0.006*"palestinian" + 0.005*"force" +
0.004*"fire" +
0.004*"people" + 0.004*"kill" + 0.004*"government" +
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0.004*"police" +
0.004*"day" + 0.004*"australia"')

DL BRI E B2, EsihHiaisraeli. palestinian.
forces firefFdim, IXLLRIFE1% I M HIAFINEZ fe iy B3] J 101 1Y)
KA WA N N MR (He i Tsrael i 5 A0, 008) , BIi%iA H IR AE %
F R AT MR . X R ], B KRR TR
AP ARER B 5 S

botn, EMIS R T BLE SR E I T, 4% 2]
EZ L C SN MR TUILE S R TP 2 S UL oRed B
“Australia” , BN ZACREE R AN IACRIIE BT HRE

AT DI F IR 2 TAE, . NWord CHYE
DL F R affi4k . 7ESR9= A, FRATE T LR Em & Iee, AL
S K Gens im$g At i) FoAth 3= AR A

8.4 WEIE X &5 (Latent Semantic
Indexing)

B TLDA, JEEIE XEG] (LSI) ZGensimiy F-S2Hif) & S il &
iz —. RFEE Mgensim modelsGE A, SR 51408 & B LDAF T 1)
77 N B LSRR,

lsimodel = LsiModel (corpus=corpus, num topics=10,
id2word=dictionary)

BELSTEMRS R, FERATI AME:

see more please visit: https.//homeofpdf.com



lsimodel.show topics (num topics=5) # Showing only the top 5
topics

dER BRI .

[(0,

u'-0.216*"israeli" + -0.21l1l*"palestinian" + -0.196*"arafat" +
-0.181*"force" + -0.149*"official" + -0.148*"kill" +
-0.142*"people" +
-0.142*"attack”" + -0.129*"government" + -0.127*"australian"'),

(1,

u'-0.321*"palestinian" + -0.306*"israeli" + -0.299*"arafat" +
0.171*"australia" + 0.166*"australian”" + -0.158*"israel" +
0.149*"afghanistan" + -0.137*"sharon" + -0.134*"hamas" +
-0.124*"west_bank"'),

(2,

u'-0.266*"afghanistan”" + -0.242*"force" + -0.191*"al qgaeda" +
0.180*"fire" + -0.176*"bin_laden" + -0.153*"pakistan" +
0.138*"good" +
0.138*"sydney" + -0.131*"tora bora" + -0.129*"afghan"'),

(3,

u'0.373*"fire" + 0.270*"area" + 0.199*"sydney" +
-0.191*"australia" +
0.176*"firefighter" + 0.160*"south" + 0.157*"north" + 0.148*"wind"
+
-0.146*"good" + 0.132*"wales"'),

(4,

u'-0.238*"company" + -0.221*"union" + 0.199*"test" +
-0.187*"gantas" +
-0.152*"australian" + 0.145*"good" + 0.141*"match" + 0.137*"win" +
-0.136*"government" + -0.136*"worker"')]

ANHERIL, LSTHS H 5 S LDAFE A —S. LA FIA B HiE 3
R X ) F 8 ge 5 A SLDA——XI N, ‘B HIE TLSTIIHE
FrH AT & B R (SVD) H K. SVDZ&—FhaERE 7% . LSTSEPR
TAETT N SR Z 20 AR T 5, AN R LS FDeerwesterfgE A
BEES WX Indexing by Latent Semantic AnalysisfiHoffman$k S [

Probabilitic latent semantic indexing.
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8.5 EMKIIEFFEILFRE (Hierarchical

Dirichlet Process)

AT BGensim & @A E VL 2 0 EN AR g i fE (HDP)
B mHMicheal. 1. JordanfiDavid Blei & BAfl. A[ET-LDAFILSI,
HDPAZAESH i) £ Y, BIEAn AT B B F O E .

AR, ZAEGensimPEHE, 72 MGensim models TR,

hdpmodel = HdpModel (corpus=corpus, id2word=dictionary)

LN P AN T 24 T2 AR .

hdpmodel.show topics/()

SRR

[(o,

u'0.005*israeli + 0.003*arafat + 0.003*palestinian + 0.003*hit +
.003*west_bank + 0.003*official + 0.002*sharon + 0.002*force +
.002*afp +

.002*arrest + 0.002*militant + 0.002*storm + 0.002*hamas +
.002*strike +

.002*come + 0.002*military + 0.002*source + 0.002*group +
.002*soldier +

.002*kill"'),

(1,

u'0.004*company + 0.003*administrator + 0.002*yallourn +
.002*entitlement + 0.002*traveland + 0.002*staff + 0.002*austar +
.002*union + 0.002*travel + 0.002*employee + 0.002*end +
.002*cent +

.002*government + 0.002*remain + 0.002*go + 0.002*seek +
.002*leave +

.002*people + 0.002*agreement + 0.002*$'),

(2,

u'0.003*airport + 0.003*taliban + 0.002*kill + 0.002*opposition

(el elNelNelNolNolNeo

(el elNelNelNolNol

+
0.002*kandahar + 0.002*force + 0.002*night + 0.002*leave +
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.002*man +

.002*1ali + 0.002*near + 0.002*city + 0.00l*wound + 0.001l*end +
.001*agha

0.001*civilian + 0.001*gul + 0.00l*people + 0.001*military +
.001*injure'),

(3,

u'0.002*job + 0.002*australian + 0.002*cent + 0.002*read +
.002*mysticism + 0.002*drop + 0.002*band + 0.00l*survey +
.001l*wales +

.001*olivier + 0.001*beatle + 0.001l*week + 0.00l*intensive +
.001*result

0.001*add + 0.00l*alarming + 0.00l*harrison + 0.001l*cite +
.001*big +

.001*song'),

(4,

u'0.003*group + 0.003*palestinian + 0.002*government +
.002*sharon +

.002*kill + 0.002*choose + 0.002*israeli + 0.002*attack +
.002*bright +

.002*call + 0.002*security + 0.002*arafat + 0.002*defend +
.002*suicide_attack + 0.002*terrorism + 0.002*hamas +
.001*militant +

.001*human_right + 0.00l1*gaza strip + 0.00l*civilian'),

(5,

u'0.003*match + 0.003*israeli + 0.002*ask + 0.002*team +
.002*rafter +

.002*tennis + 0.002*play + 0.002*not + 0.002*australia +
.002*guarantee +

.001*france + 0.001*be + 0.001*role + 0.001*hobart yacht +
.001*government + 0.001*kill + 0.00l1l*late + 0.00l*attack +
.001*world +

.001*topple'),

(6,

u'0.003*australian + 0.002*afghanistan + 0.002*state +
.002*reach +

.002*day + 0.002*head + 0.001*give + 0.001*go + 0.00l1l*couple +
.001*view

0.001*plan + 0.00l*government + 0.00l*crash + 0.00l*aware +
.001*report

0.001*future + 0.00l*editor + 0.00l1l*prevent + 0.001l*blake +
.001*party'),

(7,

u'0.004*storm + 0.003*tree + 0.002*ses + 0.002*work +
.002*sydney +

.002*damage + 0.002*hornsby + 0.002*service + 0.002*area +
.002*home +

.002*call + 0.002*bad + 0.001*hit + 0.001*bring + 0.00l*australia

O O0OO0OO0OO0OO0OO0o [N elNelNelNolNolNeo OO+ 0000 o+ O0O0O0O

o+ 0O+ OO0O0O

.001*afternoon + 0.00l*power + 0.00l*large + 0.00l*electricity +
.001*sutherland'),

OO+ 0000

see more please visit: https.//homeofpdf.com




(8,

u'0.004*arrest + 0.003*indonesia + 0.002*year + 0.002*smuggle +
.002*howard + 0.002*agreement + 0.002*summit + 0.002*police +
.002*president + 0.002*australia + 0.002*people + 0.002*megawati

.001*meeting + 0.00l*palestinian + 0.00l1*meet + 0.00l*council +
.00l*leader + 0.001*loya + 0.00l1l*structure + 0.001l*host'),

(9,

u'0.004*director + 0.003*friedli + 0.003*india + 0.002*union +
.002*reply + 0.002*day + 0.002*unwell + 0.002*mistake +
.002*report +

.002*ask + 0.002*river + 0.002*sector + 0.00l*unforeseeable +
.001l*australia + 0.00l1*people + 0.001l*court + 0.001*trip +
.001l*australians + 0.00l1*swiss + 0.00l*people die'),

(10,

u'0.003*guide + 0.003*adventure_world + 0.002*people +
.002*canyon +

.002*interlaken + 0.002*charge + 0.002*year + 0.002*tourist +
.002*republic + 0.001l*swiss + 0.00l*tragedy + 0.00l*atrocity +
.001*tomorrow + 0.001l*include + 0.00l*inexperienced + 0.001*kill

(ol elNelNeNo] OO+ oo

O+ OO0 OO

.001*change + 0.00l1*sweep + 0.00l1*allow + 0.00l*court'),

(11,

u'0.002*%australian + 0.002*commission + 0.002*company +
.002*call +

.002*people + 0.002*collapse + 0.001* + 0.00l*power +
.001*theatre +

.001*martin + 0.001*begin + 0.00l1*dickie + 0.00l1l*wisdom +
.001*refund +

.001*national + 0.00l1*include + 0.00l*determine + 0.00l*arafat +
.001*procedural + 0.00l*today'),

(12,

u'0.002*high + 0.002*1lee + 0.00l*year + 0.00l1l*inject +
.001*match +

.001*lockett + 0.001l*passage + 0.00l*casa + 0.00l*day +
.001*test +

.001*compare + 0.001*bond + 0.00l1l*presence + 0.00l1*outlook +
.001*osaka +

.001*canada + 0.00l*maintenance_ worker + 0.00l*china + 0.00l*game

[N elNelNelNolNolNeo

O+ O0OO0OO0O0OO0OO0OO0O

.001*$"),

(13,

u'0.003*krishna + 0.003*ash + 0.002*hare + 0.002*ganges +
.002*harrison

0.002*ceremony + 0.002*hindu + 0.002*devotee + 0.002*sect +
.002*hundred

0.002*holy + 0.002*river + 0.002*closely + 0.002*benares +
.001*task +

.001l*scatter + 0.001l*place + 0.00l1*devout + 0.001l*official +
.001*rescue'),

OoO0OOoO+ O+ O
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(14,

u'0.003*harrison + 0.002*george + 0.002*beatle + 0.002*die +
.002*tonight + 0.002*liverpool + 0.002* + 0.002*memory +
.002*music +

.002*seventh + 0.00l1*decisive + 0.00l*percent + 0.001*hold +
.00l*silence

0.001*people + 0.001*tree + 0.001*minute + 0.00l1l*pole +
.001*stabbing +

.001*plant'),

(15,

u'0.003*strong + 0.003*economy + 0.002*forward + 0.002*australia

OO+ 0O0O0O0O0o

.002*o0lympic + 0.002*hoon + 0.002*follow + 0.002*proposal +
.002*extensive + 0.002*australian + 0.002*year + 0.00l*goner +
.001*mystery + 0.00l*haggle + 0.00l1l*constitutional +
.001*fazalur +

.001*weekend + 0.001*1limit + 0.001*term + 0.00l*set'),

(16,

u'0.002*tell + 0.002*launceston + 0.002*virgin + 0.002*airline +
.002*terminal + 0.002*flight + 0.001*daily + 0.00l1*melbourne +
.001*morning + 0.001l*new + 0.00l1*second + 0.00l*check +
.001*sherrard +

.001l*administrator + 0.001*shot + 0.00l*sabotage +
.001*unacceptable +

.001*coroner + 0.00l*ansett + 0.00l1*hayden'),

(17,

u'0.002*choose + 0.002*aids + 0.002*hiv + 0.001*official +
.001*state_emergency + 0.00l*reporter + 0.00l*europe +
.001*soviet +

.001*find + 0.001*late + 0.001*rush + 0.00l1*double + 0.001*today

O OO OO +

O O0OO0O0O0O0OO0OO0o

.001*union + 0.00l1*number people + 0.00l*service + 0.00l*report +
.001*arabian + 0.001*footing + 0.00l1l*state'),

(18,

u'0.003*know + 0.002*accident + 0.002*company + 0.002*carry +
.002*organise + 0.002*region + 0.002*charge + 0.00l*appear +
.001*loot +

.001*defunct + 0.001l*market + 0.00l*question + 0.001*live +
.001l*accuse +

.001*initially + 0.001*rhino + 0.00l1*stephan + 0.00l*canyoning +
.001*possibility + 0.001l*bayu'),

(19,

u'0.003*afghanistan + 0.003*powell + 0.002*taliban +
.002*southern +

.002*want + 0.002*developer + 0.00l1*face + 0.00l*marines +
.001*officer +

.001*bin laden + 0.00l*pakistan + 0.00l*kilometre +
.001*united_states +

.001*kandahar + 0.00l*vacate + 0.00l1*force + 0.001l*ground +

O O0OO0O0O0O0OO0OO0o OO+ O0Oo

O O0OO0O0O0O0OO0OO0o
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0.001*troop +
0.001*time + 0.00l*secretary')]

Wi EEIHE 2 ik l. SRR A A E &, HDP&ZFE
ZHART, EARIEE RGN BT RIS, NIPSIEXCHE —RFAN
YHHDPHIVE L, #4 NSharing Clusters Among Related Groups:

Hierarchical Dirichlet Processes.

8.6 FNATAEE

HARZ A5 B E AR B - U0 BN E R E TP R 3, H2
FATN T ZE Y 3 AR5 V20875 RS B SRS AFAE IR )Mot Al YK £
WOHNAAE R, AT AT DRSS I TR iUy F U A5, SR X 4 3
e U a] (R IR T HERS 1T 22 AL 1 o

TR B AEAE A — AN Tl R g, FRATTAS K AT RERE G I 18] Y
HERE 2 EA I, ER A] DA 33X 86 3= R anfaT a5 I [8) ) 41
AR ). Fealig, FATA] CUE 2 32 @ T i wRLe 8T H 30 ) v 1t 22 )
B 7 2RI EEER A . FRATHEAS B B L300 B 2/ A XA R 44
T, HAR 7 “atom physics” HFHRIERL,

Jupyter NotebookfUAL R EE 1 Gensimf) KER /B8, DAL B
SEEEM T REH & AT PLEGensimfGitHub U2 [ 4K 211X
LAY,

8.7 fHHscikit—learnfyid I iRy
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GensimJFAN & ME—REFR Mt AR T VLAl . scikit-learn
BRI L T SCARE R, (BARTRAE 7 LDAFIAE 50 F5 4 fie
(NME) PRI SEE, X MR B T 3RA TR ) 32

TELDARSEZER ., GensimAlScikit—learnfg LA N X .

o FHINHRA—E, I NfEgensimflisklearnd, F iR tHE T
A . XSl Fye e | 3 AR R & an A s
o sklearnffi Flcython KM e /NS JE 66 RS IR 2 57 o

HLDAANE], dEHEFER T4 (Non—negative Matrix
Factorization, NMF) FEAR—FhEtXI SCARRIZIE L CHBRIEZ,
LDARYARAR ] DA T 4% S A EHR AL D o NMFs2 —Fh 2 BT,
E RS AN RE RV E A O P AN HE BEWANH . M IX AN EEREAR SRR, L)
HFHWAITHE AV, SRS EATRIRA -, B e IEG5E
BV, X B AR MRV SCRURTEFE RS, A& A SO S B

NMFF 55— AN R B PE R A FEA RS ot &R . X PR S A1
SERSERE RS G SRk, 10 B B AR SO A A B R, R S
e B B AR . T XA ) EAE — MRS O T AN A AT AR, T DAIE
TR AEE A T, AR R SR S . FRATEH A
O~ ThI P g PR L L5 B 55, TiKul Iback-Leibler i & % — /N5
NIRRT IR . XM AR U T FR4E . 15570 BN 32 e
o fEARGIH, FAMER T XKullback-LeiblerBi/E, ST M=%
WAETE X ZE 9| (PLSD) .

see more please visit: https.//homeofpdf.com



scikit-LearnfJAPTHEH faiviti, AW ZH. RN, BT EERA
OB rh S T e BE B — S0P, AT ERAIE K 22 B R A i A5
HIRIPN G B TN 7k . AEARGIN, BT ey, 3RATTR A
IR B A RATED £/ . NI RA 1RGP AL, I
B H T K

from sklearn.decomposition import NMF, LatentDirichletAllocation
no topic = 10
nmf = NMF (n_components=no_ topic).fit(tfidf corpus)

lda

LatentDirichletAllocation(n topics=no_ topics) .fit (tf corpus)

FiXH, tfidf corpusFitf corpussy il etfidf It e 5 HIiE
BHZE, B LME HGensimEscikit-1earnEsLHlixX —#. i
tf feature namesflltfidf feature namesH & ¥%FRHHEFE G HIEIC
%, FREAEFRFEEH TGensimffdictionary 7V

R 9 5 JUAT Tl 5 B AR 500 T LAST B HS 3245 2R

def display topics(model, feature names, no top words):
for topic idx, topic in enumerate (model.components ):
print "Topic %d:" % (topic idx)
print " ".join([feature names[i]
for 1 in topic.argsort() [:-no top words -
1:-171)

model. components X} % & F@ilial AR b RS, BT &
R 3 AT ) SE B SR AT S KRR R 40 A, Kltbcomponents [i, jI1AJ DA
MN— A8, RoRFEa] j e 45 8 1 IR
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AT S

no top words = 10

display topics(nmf, tfidf feature names, no top words)

15 BINMF A £ 25 2R

Topic O:
afghanistan bin laden gaeda al force taliban tora bora afghan

Topic 1:
palestinian arafat israeli israel hamas gaza attack suicide sharon
militant

Topic 2:

gantas union worker industrial maintenance dispute wage freeze
action

relations

Topic 3:
test africa south match day waugh bowler wicket cricket lee

Topic 4:

river guide adventure canyon court trip interlaken australians
swiss

accident

Topic 5:

detainee centre woomera detention facility department damage
overnight visa

night

Topic 6:

hollingworth dr governor abuse general anglican child school
allegation

statement

Topic 7:
new year australia south government people sydney australian wales

state

Topic 8:
harrison beatle cancer george krishna lord lung know ceremony life

Topic 9:
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commission hih royal collapse hearing company report union martin
evidence

ZATI A

display topics(lda, tf feature names, no_top words)

153 LDAR I gl B,

Topic O:
space station shuttle endeavour russian crew ice vaughan centre
launch

Topic 1:
test south day australia match lee africa wicket waugh cricket

Topic 2:

afghanistan force taliban government laden bin president
australian united

al

Topic 3:

russian people christmas authority security cause economy drop
america

kilometre

Topic 4:

union gantas worker industrial action company maintenance dispute
pay

relations

Topic 5:
palestinian israeli arafat attack hamas suicide Gaza sharon israel
kill

Topic 6:
win metre good year race event world new australia australian

Topic 7:
year company commission people australian report world director
royal child

Topic 8:

new australia south people government sydney state australian
storm year
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Topic 9:
flight virgin disease airline melbourne blue tell second ansett
japan

{7 B PE— TR ax e S g DL B T T RS = R B .
NMF#i H 25 SR p 126 1A = /AN LDA K H &5 P 5, 5312
A 3 T-GensimH) 3 @R fEL 2h B —3

BT 8 ) Jupyter Notebookfid7sfs], mJ LAEILIXAN4E R .

DAL, FRATTAT LAASE P AN AN TR Py thon Bl s 7 =) BLIZAE 2 KA
T, BEARBIHATVIE, BRATH ARSI 1A 1 AT SOAS Rl A
Bt AR, (ER AT AT DU 3R R 2 m i AR, bl
SRS . FATRAE N — TR HAR S AR OR, US4
) I 255 1%

8.8 M4

AT, FATE XS] T Gensinblas = I FIAAMAEH, JTH
e H A ) 3 AT SRR . 3 AR Y 2 TR A B TG A e SO 1) 4
J7i%, R PAR BT RN AR AR SIS E R TE &t . LA 2
MU R %, Her E AT HY/ELDAL LST. HDPAINME, [R]isf 341
B #L T #EScikit LearnflGensimH 8 F X L By AR 7R A,
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FOE FHRETEE

fEE—Fd, FATAR T BB KB, en] LB R
N A E B AIR R A . ATt — D PRI I T U A £ o
Ypst, DASCnRr G5 B AR 0 R, DS B G sty 2 g 2 R
e PR AU AR S B R B SO ) — A7 3, IR MREE A TR]
CLHTHIT Bl AR AT 1077 5070 S0

A FA RN

SRR,

R

T — ECE AN 3 U PR
F AR ) AL o

9.1 ®\HEINEETS

FSEAN U T LB E X, LA AT A T A A BT
GensimMlscikit—learnf) i Hmfl. (H &A% — 5 @RI T vt A
W, — MNUNGATT o1 3 B B A AT N AME

AT L0 P B 22 . B I BT N BRI, Ha
AR E AT REZ TR o AT, AR A ZE e BRI 2R 32 A
RA R DLIgE Gt ILX A S o
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5 A RSO FLEAR L, AT S22 0 T A PR T ) B 5
FIF A, i, A 32 AR G 1A T AN R T S —
PRy Sl BRGSO iR] A 1 BRI AEAE BRI TR s R 45 R
Ao R, K, AN EEEFIEZ A, K Jtgransi =7t
gram{ENTERHER — &7y, W R E R 5 E .

ROy AR B 2 IR R IR R, B ARA1SS T3R5 5% 5 B
AR E N X5 XARRIMA AR, FOECARTES,
PATHE IIE R S R ERPE, AN AR . P LSO 1 A B
FAEFEE, JPRA G AT DIE AL R b B B s s AT A B 145
SN EAPINp L 8

S RO B AT R, ARMEVIZRH — e R AR
Mo TR AR G 2 UG, TRERE . R R A
BB R B, FESSRGR DA JE, AT REA B2
R B A RS I B F R Z R . TR DL, ANE SO 7 A 4
S5 BT o L R 45 FH R 3R 2 AN TR

H8E ) Jupyter NotebookAmflry, AT FE ] & Leef ik
AIERLE . ARV LR EEEEE RS, AR RS R R &
TFH,  sayiX AN BIRE F R I IREORZ T HILX AR 25 Rk
BAER: £— LU EIRACH EREREF, saidBiH sayinglXFf
PR 2 I, X L BR] 2 g 5 — 1 Asay . {H sayiX AN ia] X
TR AN E . EARGRIX AN A, — AN B 1 5 VR AE R
T B say X > B3] Je AR, XRE B AN o EIAE R R A
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15 F spaCy EBEAT TRAL B 5 RO RO U0 -

my stop words = [u'say', u'\'s', u'Mr', u'be', u'said', u'says',
u'saying']
for stopword in my stop words:

lexeme = nlp.vocab[stopword]

lexeme.is stop = True

IXBACR A T A7 X TR A SN I 45 A R Y BLie] e R
N lexeme X ZH is stop@ B SN trueRIT] . LexemesXf AN X
RING . R TR INRE B AR AR A Emy_stop_wordsFlZRH,

X IE A& spaCy b B4 FH i i 77 2o B WL IR Ak 452 FH 1] 1K) 7 9 A2
FIAT A5 FEAF CE — SR, AR5 a7 SRt DE R mh B3 AT s 3L
A5 iAo an SR A AOENLTK, ARSI T

from nltk.corpus import stopwords
stopword list = stopwords.words ("english")

RIS FH Hstopword listsg—/NFIFE, Fr AR 75 2 fa) st im] s in
FF) R P EIA

&

S TR A8 spaCy HEAT FUALEE, T ATRATT I 7 B i
(MR 7 AR, AR AT DA PR 77
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3 — Tl BR JC FH B3R 1) 7 12 {8 FGens imffdictionary2. 7~
[

filter n most frequent (remove n)

XA 2 i e SO v I A ZE ) top n LA

Gensim DictionarydS A4 H B F &N T IX AN TI6E:

from gensim.corpora import Dictionary

corpus = [["m&ma", "mele", "maso"], ["ema", "ma", "mama"]]
dct = Dictionary(corpus)

len (dct)

5

dct.filter n most frequent (2)
len (dct)
3

A AT T A ANE = B AL BED RN I R A T AL
e > B A A T AR B R R . AESCAR T, ARFZ
REAE T 45 R Al R

B IRATTRE S TS AN, BV AT L AL BRI 25 32 R Y
IR RS o 0 SRS ZEAE U R i SR AG B R AR AL, HA R
RIBORIEPIFEA TN, win] BUE A 4R, &G EZH
DR R R R, B TR AE 2 EC PR Al T AR R S
DRI EERR .

A IR B Y R0 S BAAE T o6 T A 2w e LA . B
FEQUE TR, pra bR a] LT R E A% . BEfRGensimAll
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scikit-learniIZFZ A AMEA, BE - NSHE—F1, RiEFEZ
DA T RIR B HAR Y T

XA [P A [ R 2 5> T LA R e A 2 B Y o v S e _E R
R ROTE R SR AR 1R/ LR AR BT R 31 A i 2
B, —PNRETERERREE 100 T8, 1 — A NUERERF10ME
Al WNRIATEA R T IR FIR, Bl EEirs Tl
WIS R AOR, IR HIsT104, KBS, HRMaEETEK
T B e AR, BRATRIAES. 3T RHE X — 3,

FERANLER 2 I SE, SRR EIA A RS . L
ARSI VIIRE AR S RGOS L0, el LGB E ARy
L

XfGensimM 5, HEESEUT.

o chunksize: ZZHEIEH|NZRFIERR RAC B R SR EE . 19
chunksizeXFINtRINIZRE L, DA NAE (RAD BIHER 7 ST Y
WZRE =R TT

o passes: ZSHIEHIAERAMERE SRR HAE, BN
epochs.

o iterations: IZZEIEHIEEACARIAE— RN ZRH E B R E NI
Wi, Egd FE R A R B 2% Fpassesfliterations.

LDAB I AR ZAH 2 W8 & . X Frscikit-learnKifd, X
ZHGESLIILDAFT L FHH), TP LLE, A B+ FAT TR € T AF] AR
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\)

W @S HPRIEILA 2 I FE S, — RAEUIZRL
W A HIR T B

RV, BATEFE AR FIE NG RAR O R . fE 38
R, LDARSERL. HDPAE Y s LS TAR Y I F& F R $1 48 T 8 2 v SRS (R M=
RS Biltn, ERATT 18 U R BRLDABLAY I, I8 2 51 2l I 25
R

— ki, LDARYEAINNESEL

o Alpha: AUSRICM -0 2 o AR oy DU R SCAS BT A 5 ) 32 Al
W, kz, T,

o Beta: AURIFE-FIRE L HAG S I FFiR i A 32 A i)
JERBR, [z, WEERMN.

o ERHIEE. AUREA R B AL ) E

NTHENGEETREEZER, SAFETIFNSGHE, il
500 N Gens imB A AL A H 2 H &

TP HERARS I T

import logging

logging.basicConfig(filename='logfile.log', format='%(asctime)s :
% (levelname)s : % (message)s',

level=logging.INFO)

Chris TuftsHIEHZ A 7 0l I Zx— N LDAR TS . GensimfJFAQAN
B WA — e 5 B ] R
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— BN H AR R N ZR O] gl i, ) DLHE— 2B IR R
fib Pz, AR SRR 8 5 1) R A

9.2 BRI

— He e 1A MR AU, T AR R A AT TE R
e, Jf Hol DI ERRAR ARG E L 0 1. B T EdEETH
WR LR L SR L, (HEESERE 20, AT RS AR A Fr
I AU SO HEAT FREER B 2R

H8FE ) Jupyter NotebookfUdhrnflr, FAIStit 1 A -F
oo XANEEBIARERA 2B B2 mr A1 vk 3] - an ke, AR E &
RIS e B IR O o BV ST A R E ) SCRS — B ) 2 A
G, FRATT AT LAY Wb 00 5% 2] 3 RS A e A BESCAS Y

FGensimSZEL AL U0 T

ldamodel [document ]

TR A /5 EAG RO -8, X H B SO TR R SO A A1 R

FI T UIZRLDARE TR (1) SRS AN o BLRIAE AL A 3OS, R B )
FRL A AELDARR L (AL [V R, el B AN Al DL SRS
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FATH Leer R ARERHE AR Z W — T

ldamodel [corpus[0]]

BATERUE

[(1, 0.99395897621183538) ]

A REYIZYREE o, K S T8 5 Az SR T8
ATEERE (RTRMEUEERD .« FyRPRE 4 oedl,
R HAR U 2SO R sk al LR AN T JATDREGIE— K, &
A A4

ldamodel.show topics () [1]

(1, u'0.008*"area" + 0.007*"fire" + 0.006*"people" +
0.005*"sydney" +

0.005*"force" + 0.004*"pakistan" + 0.004*"new" + 0.004*"afghan" +
0.004*"new_south" + 0.004*"wales"')

XA TCALACLF A TR R ] i — B R B v RN e Jal K
L EGR R AT BE R A R K KB FATRE B S — A SO PR A

JIX LT

K& H AR A, 5SS AR

texts[0][:15]

[u'hundred’,
u'people’,
u'force'’',
u'vacate',
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u'home'’,
u'southern’,
u'highlands',
u'new_south',
u'wales',
u'strong',
u'wind',
u'today’',
u'push’,
u'huge’',
u'bushfire’]

ERASEILECR] 1 — DT, Ul BT R A A SRR T
FRR, Bk 2R SORS - 32 R BRSSO 7 A B AR A

i BRI, BRKISAT 58 TR AL (1 th 45 R T e A A
IR BEBIANTAIIE, 2 R Dy 3 A e e TR I, BRI T
REM A RA 2 S A

AT — R, SO BIA S th 2 —Fpa ERos, GITF-1DF,
B EA R TR RN, 12 R RN

AL, GensimdfiAG 5 2 i) Th REKHE B BAT] 7 B SCAS AT L 3m] £
=7

Jupyter Notebookf{ 7~ F 1R 2 AL IGens im7n il o

AT ARPRIA 1 i FH R i W 3K £ Ty g () T AR e

7/

texts = [['bank', 'river', 'shore', 'water'],
['river', 'water', 'flow', 'fast', 'tree'],
['bank', 'water', 'fall', "flow'],
['bank', "bank', 'water', 'rain', 'river'],
['river', 'water', 'mud', 'tree'],
['money', 'transaction', '"bank', '"finance'],
['bank', 'borrow', 'money'],
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['bank', "finance'],
['finance', 'money', 'sell', 'bank'],
['borrow', 'sell'],

['bank', 'loan', 'sell']]

BN H— T XAMERE. BB T NEAANFGF&E, —4
5 finance ik, %ﬁ/l\'—%riverﬁﬂ‘% PRIE L% = B Balbank 78 _F
NI EE L, KR DA B O 2 B S

SRR 7 A T

model.show topics()

[(0, u'0.164*"bank" + 0.142*"water" + 0.108*"river" + 0.076*"flow"
+

0.067*"borrow" + 0.063*"sell" + 0.060*"tree" + 0.048*"money" +
0.046*"fast"

+ 0.044*"rain"'),

(1, u'0.196*"bank" + 0.120*"finance" + 0.100*"money" +
0.082*"sell" +

0.067*"river" + 0.065*"water" + 0.056*"transaction" + 0.049*"loan"
+

0.046*"tree" + 0.040*"mud"')]

ERFETH, Hp—NE@LZriver banks, AH— P

financial banks.

HiEHHget term topics/yvk, min A3 E T4 € FEHIREE
FIA IR . HRE — M T

model.get term topics('water')

[(O, 0.12821234071249418), (1, 0.047247458568794511) ]

EANERILEH, J& T topic OMMEREH.
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model.get term topics('finance')

[(O, 0.017179349495865623), (1, 0.10331511184214655)]

ifi financelX MF| B HGL 5 AT/, A, WA R 7%
RFNWr 5 bankzy FEAA FIRAS T80 7 FATTHE In] 8t B 25 50 R A R o

get term topicsIyEIEARNZEH HRE € il . IELEIRATRE B W
A+ — RS F MR, get document topics/yiEHZGensimf
—ANTIRe, B AR DIRERIRBUE I STt B, IR R ORI

TAE FH PR AN R B SRS R I GX AN T e, R SCRS AR AL 5 F 1]
bank, HH—ARIFE A financelf) E N XER, B—Acb s
riverf] bR XE R

Yper word topics B Ntruelf, get document topics/ik
(ShptECAS-F /L] —d) 1R [Flword type, <x#8E@idizfEAHE
PR

N K& Jupyter Notebook I f]—4Ml¥-:

bow water = ['bank', 'water', 'bank']
bow finance = ['bank','finance', 'bank']

bow = model.id2word.doc2bow (bow water) # convert to bag of words
format

first

doc_ topics, word topics, phi values =

model.get document topics (bow,

per word topics=True)

word topics
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[0, [0, 11), (3, [0, 11)]

ZhiH s R, word type 3BPbank®E R]gEHEL{Etopic O A
ftopic 1. #F0. 1. MCEIFEHIdE G, Word MREIFRLFEH
id=1f11d], topic OfRFRZE—ANF M,

%% T doc_topicsMllword topicsiXPiANIREME, &F —NEE
phi value. phi valueftJ & A& SR B — N 8 T AN T
M. phi valuefl & 45 E BARERAD TP Hphifd (AP R
ITHBUSIMED o W FR:

phi values

[(O, [(O, 0.92486455564294345), (1, 0.075135444357056574)1]),
(3, [(0, 1.5817120973072454), (1, 0.41828790269275457)1)1]

A REW, word type OFLialXf T4 3 ESH Aphi values.
HAERMZ, HTword type 3HIAESCEY N AAMIAN2 (bank HH
TWYO , BRI RUE 2, $Hp e B R 40 1 B 3R 5 B 2
phi valuesZ f &2, MAEL.

PUAEXT S 2 SO AT R AR A 3

bow = model.id2word.doc2bow (bow finance) # convert to bag of words
format

first

doc topics, word topics, phi values =

model.get document topics (bow,

per word topics=True)

word topics

[(3, [1, 01), (12, [1, O])]
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1 FbankiX A~ia] H BUAE B RT3, DR i 3R
SERIRAE T AR, W %A S 3 AR OG

FrARHE LR, 5—MaliHaH e i) £ 8e v LR A SRR . X
ANETF 2 i B B 7, get term topicsHISE R 2 —NFrASH 35 8
I3 A

B FER ML, BT LDARIGensimSZHIK T 28 7 L3k
(Variational Bayes sampling) , KR F Fword type RGH T
—AEE A, BN, f)F “the bank by the river” R REM /AT
Flltopic 0, FH TS A4 bank 517 # B A AH R 7340 o

I P AT 595, FATAT DA R h et S 25 5. A A
SRS 2 A TR BAT T W] LA X 2845 B A5 2 2 A B N 4518
Blhn, ARYE SR FT e I 32 AN SRS R ) iAo s, B R
JEZ B OHAAHE T A A 2 SR 2 M) PR P

scikit-learn[FIFE AR TIRE, X B AHEKIR.

AR T 18 AL ) — A OGBS 7 AP g B DR T AR A
IR o

9.3 FRE—BUMEA I AR B TR

T P B R M P I 18 1 R AR [ S M e, AR AfE
BRI TR AU ] T AR B RCR . H AT AT B PEAS R ) Ty
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ERTFH 2 (topic coherence) . Gensimf KM I8 —8 M7
AR E IR

EB-FH RN AEE? WS Z, ZIERAASB A
EEEE AR AR 2R B, A TRAN
WXL R R, WOREE O, 18 B AT A ISR .

HATIAENAE — D BRI ER VPO EERRACR, XA 1R
ey 2Ry rlRett. tean, FATIAE A LB TN ASE ) (i A 2
RIS EANRD LDAREAY, A HDPRARYAILS TR, 2R Af
AR TR PR . X RE BRATILAE I — M E AR Ok
i — BB S £, LA LU [R] A 32 U R SR R 2K
o

48R, FATTGIR AT LA 8 M7 VR VP A 32 AR R (R R . 16
an, ARG 3 AR AL — P E PR B RATE &4 BT
R T — Rl AL TTi%,  Jupyter Notebook ™t A SO o i B 3A] 25
s o G I PR ) SO e I B B, T RN B AT DA
TP AT SO ) 32 R ] o s P SR ek i) AT AL TR, AT DA —
B ERARTY )RR . BATKAE T — Wi AR T A, AL
WATE 2 Gensimf) F@l—— —FPEA A

FE STk I AT, T R 2 A SR N = A Y )
AR, EHEAE, Gensim{lhIHSCHFAEIZRAE RN FE4T 3280 K 28 2
HITH5
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GensimA — AN AEH fi BAFIAPT SR HAT T 58— S MR 42

B, FRATAY BEAG A N T Lee i I i 408 46 1) = /M A 11— 2R
M, REERBAMIZETGensimBI A . NI IR S
JupyterNotebook =l A &«

1si coherence = CoherenceModel (topics=1lsitopics[:10], texts=texts,
dictionary=dictionary, window size=10)

hdp coherence = CoherenceModel (topics=hdptopics[:10], texts=texts,
dictionary=dictionary, window size=10)

lda coherence = CoherenceModel (topics=ldatopics, texts=texts,
dictionary=dictionary, window size=10)

X L) 32 B AR AT o B B Rk R B . TR
AR A ], BRI IRAME I ) S48 top i RIRFIER, A RALIS
BRI L . me2s, AR DU B A 1) — SO AE TR T X B . 1%
25 ) I 22 4E Jupy terNotebook i, 523 AJ A4k 445 55 45

LB FPASE) S B I LDARE Y BF,  FRAT T ] DL B A i AR T 44
7, fENANZ. LS B goodl damodel fibad1damodel, Hf&&—4>
IR R IR () AR B 44, SEPRAE IS IR 2 BT 5,

goodcm = CoherenceModel (model=goodLdaModel, texts=texts,
dictionary=dictionary, coherence='c v')

badcm = CoherenceModel (model=badlLdaModel, texts=texts,
dictionary=dictionary, coherence='c v')

BATEER, HERXHMTT, textsZBEARMENZ R IGTERE,
TERH M EN. TR NRA]PAEE Jupyter NotebookH [ SCA KR
PAIA L T 2
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— B —SMERIZREG R, R TF A get_coherence () J7 i Al LA
JFR—EERE. TR, —SMERSRAEMEL, RE3550—
AN EA SR — SR E T LI A H B . — B EE,
BT R A BR G

SAERLE T 1N RS AR 2], MR L Fr50U0E A REr 21
NHEATEIH eS8 B S

print (goodcm.get coherence())
print (badcm.get coherence())

-13.8029561191-14.1531313765

LB S, 3 HILDAMode 13X 2 ) — Sk 7 (B BE iy, AT SRIE 1328
RIRBAE R ROR BOE EEIX MBI, 1R, PRI AR R, o
— X AR MR S MR GR IR 2 . I B)

ZAUIZR B C RGP, JFXS 45 RIEAT LU

BEAMERA T3 R DA — S0P P B oR e TR R ) i . R
T & — ANl B for PR 7= e R AAT A [R] A3 A -

c v =[]
limit = 10
for num topics in range(l, limit):
Im = LdaModel (corpus=corpus, num topics=num topics,
id2word=dictionary)
cm = CoherenceModel (model=1lm, texts=texts,
dictionary=dictionary,
coherence='c v')
c_v.append(cm.get coherence())
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ITEI e v SR At AR TG = 30 N ) — B E AR . i —EE e
F e R A By R 7 5 B i R 2 PR I T T
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visualizing and interpreting topics.
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fEGensim MM¥ FpyLDAvisdE® a1 8, W T Z R 247400

import pyLDAvis.gensim
pyLDAvis.gensim.prepare (model, corpus, dictionary)

AR fmode 1 & — A~ AT A &, Al AR AT I 218 AU LDASR

FATAT LA — AT R T EE K EE R, KEdEHeaE
Wil AR SR 2 . R, 1, BT T YES R TR R s oy —
AR, XA AR R A B BEE A AT R R R AR R
AT ], e Al AR BIE RN SR B B A A T A TA) 2 A
{1 3 A H o

9. 1

pyLDAVisPEAR B B 2 IS Hua ] LB, 3E v LLAE
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RRFATHIERLE
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Word2Vect ] LASZHNEE2E, 4 1ESE G Jupyter Notebook
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S Al AT — S AT R R R oo i, BB R AL OO R T8, Bk
0 E SCRS TP ) A TR . GensimJU N TF R N SR M T AR
IV AU TORESEIL,  HLAPT Al BT RN SR AR U Ir) 2 i 7

see more please visit: https.//homeofpdf.com



PATRAE  — B PATERBHICADAES, WHREAIK. R
PN REE R R IR LA 2 S 55, BT 3CR ., Wl B
ReFAR S B AE /S A IR AN 2R FAR A S IX B 515 A 1 TR
B, JERAARS 2 .

see more please visit: https.//homeofpdf.com



F10E NARBEM KR

b FER T AT {8 A A A T G ZH SRR B SR . AR E R
GRS TS LB 2% S BIE P IR AT 55 L TR, DL & el
{3 AT Py thon AL 8 5% =) FEscikit—learn R PAT IX LT 55, A&
NN ES TN
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T S AR H BRI R A R B R, AN R SR A
M, DR H RS I I E R A T R m Ak . ln, 7R
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SCAS BRI TEAE I 1 B 28 0] B P ST (R K 2 BRI, AR R SO A
SR AR SZERZ T . B, ElrisBiagEd, RA4MSMER LU
KARREEEERE . M T304, FEXT A BT EAR R, FRATT L ATAb
BAENCER . A2, BRI — 50K, WisvD. LDAFILS TR Jik
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7

W R R 2R, FATHA S AL R Word2Vec MDoc2VeciX
oot B TA] R SCRY R A RN B 7 Vo I A — P (1) 5% - B i) A SCRY 1) 1)
BRRTTIE, R R UM EETE AR . BATKRAS 125
AR I Word2Vec FiDoc2Vec, JFHE A &4 134T S8 2 M43 25,

10.2 REFTRHERTIE

B BB TARIIH R T B R, BB 45 F ) A ie] T4k
IR A R SO BN A B ROR

A i scikit-learn>K 5B E . 7 MM HIX =MT55 .
B ST e A SRS . AR Y, X EIRA L H AT
TATHI20 8 AR . T HIREA TN E Tscikit-learnZ
H, T DA A AR T i

B 0 LS HEIRE Jupy ter Notebook IR, AT
BT AR BOR R iZ IR

IE & EE LTI

from sklearn.datasets import fetch 20newsgroups

categories = |
'alt.atheism',
'"talk.religion.misc',
'comp.graphics',
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'sci.space',

]

dataset = fetch 20newsgroups (subset='all', categories=categories,
shuffle=True, random state=42)

labels = dataset.target
true k = np.unique (labels) .shapel0]
data = dataset.data

R A impor AT H120 NGERAE, ZEACIN, AT
BT AN AT TR OISR, R B SR
BERE, RAESCARANL . 28R AR 28 5 51 S0 T D)
R

X AP fEscikit—learn N B HITfidfVectorizerZ&K ik 1.
k-

from sklearn.feature extraction.text import TfidfVectorizer

vectorizer = TfidfVectorizer (max df=0.5, min df=2,
stop words='english',
use idf=True)

X = vectorizer.fit transform(data)

XN R A E, BEHIEENTF-IDFR R, (ETF-IDFE L,
HATAL B2 it . O 1 ST S S B A i R P o, BT DR it
AT AL B o FRATTAT DA FPCA (R 430 F 20 4 Hh (1 s
U3 "4k, PCAR] DLE R AR S FTE R (BRI fEL
VEAMIG) o IR A 4EREE S P AR, AT DA ROt At 2
PElEdE . ZIRABIN EE H LR e, RS ERAT2 KA
FAth PE4ETA -
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from sklearn.decomposition import PCA
from sklearn.pipeline import Pipeline

newsgroups_ train = fetch 20newsgroups (subset='train',
categories=['alt.atheism', 'sci.space'])
pipeline = Pipeline ([
('"vect', CountVectorizer()),
('tfidf', TfidfTransformer()),
1)
X visualise =
pipeline.fit transform(newsgroups train.data).todense ()

pca = PCA(n_components=2) .fit (X visualise)
data2D = pca.transform(X visualise)
plt.scatter(data2D[:,0], data2D[:,1], c=newsgroups train.target)

] BP0 i ESRARRY . T Jeik e s AR, (ERUINEL 12
(FATA E AL 2R« FEL IR Eis AT THEUR E AN TF-1DFAR
e, G T R TRENAD R ERIPCAKR AL, 2 AR I 5 7T LU
i Ht 2 AR RS o B IR DL AT 10. 1R o
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10,1 Hdlade T A ai R
10 1 g A Bk 3 A AR PCARE i [ P A SR 70

ol R A =X, e RsE IR 2R, EHS R R 2y,
AR T — s R A, ELanSVDRILSA/LST (523 nf LA 8] i 558
), AR X s R AT R4

X B AR IIAT SVDIRAE 2 Jm ik /5 Bk AT 7 — AL AL B

from sklearn.decomposition import TruncatedSVD
from sklearn.preprocessing import Normalizer
n_components = 5

svd = TruncatedSVD(n_components)

normalizer = Normalizer (copy=False)

lsa = make pipeline(svd, normalizer)

X = lsa.fit transform(X)

Zend i ve. TF-IDFEH . FEA4ER3MRIEZ G, &5 EAIXm &
ARBATFEMIIN, TPl DR R T

10. 3 K-means

K-means/&—fh & s ) 2852 ) vk, HIEMHIRR SR, E2R
P WE RS E, il ib Eue SRS Hh % S AR

see more please visit: https.//homeofpdf.com



HIXBIFERHCR . AP N —FEE, B HMTA IR, B
RO SR . AT B Lt 1 g IX AN AT e i

Hscikit—learnSZHiK-meansdF i fai B, scikit—learnZEHEAL T
MsEir =, — M@ brifEK-neans, H—F &/ MitEK-means. T IH )
AR FEP R SEEL, P A B B

minibatch = True
if minibatch:

km = MiniBatchKMeans (n clusters=true k, init='k-means++',
n init=1,

init size=1000, batch size=1000)

else:

km = KMeans (n clusters=true k, init='k-means++', max iter=100,

n _init=1)

km.fit (X)

BAEPATILRE, BATNZRH TANAFRP RS ZaTEATH
7 RERER, X B EARAN S 1 2 A 1T B HH R

original space centroids =
svd.inverse transform(km.cluster centers )
order centroids = original space centroids.argsort () [:, ::-1]

&

ACRY F fo A T AR AL e IR B, ROALSTHG e /5 22 21
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terms = vectorizer.get feature names()

for i in range(true k):
print ("Cluster %d:" % 1)
for ind in order centroids[i, :10]:
print (' %s' % terms[ind])

Cluster O:
graphics
space
image
com
university
nasa
images
ac
programposting

Cluster 1:
god
people
com
jesus
don
say
believe
think
bible
just

Cluster 2:
space
henry
toronto
nasa
access
com
digex
pat
gov
alaska

Cluster 3:
sgi
livesey
keith
solntze
wpd
jon
com
caltech
morality
moral
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B o AR LLHE— 25 0 N GRas AOAR RORTHIGET SO & IR 2R 3K,
HR5 DRUE TSN B SO 2EAT 1 A R O AL B0 R

km.predict (X test)

BB BUR PR donE g, REIEERAAN S, BT
ROEED IR, RALEE, gk — A K-meansti, FNREAERAESTENH
REZNPRUEEENZEARE L, B8 TSR . B
HilE 10 R¥E, PrllK-meansH (K=4,

& RREE AT AR A TAC BB IR, 15 2R 1 RIRACR .
R A MR .

10.4 BEREE

ENBZIRER AT, BT S scikit-learnH RIZRKR AR
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HA TR FWar dSIR 280 R JE . ISR FE T AR RERN

HOT Z AR, JER MBS RS Ward 5 ¥22 &A= R RS
B B RZ —, BRI B R ISR A 2

Bo ABIREAE R DR E R R IR

fFFHEARE /T, Jeilid scikit—learnfl g —A> H RO E 25 2H Ak
FRORE RS

from sklearn.metrics.pairwise import cosine similarity
dist = 1 - cosine similarity (X)

FESTIFRR B2 5, FATE 4G SciPy B i ward fl
dendrogrampR 3 ;

from scipy.cluster.hierarchy import ward, dendrogram

linkage matrix = ward(dist)
fig, ax = plt.subplots(figsize=(10, 15)) # set size
ax = dendrogram(linkage matrix, orientation="right")

SciPyHf % | T DR, JFRBAR T —MERMER (I
K10.2) o BEERE ©— S, RISCESE T BSR4
RICHIAARERRG], BOYMARZ, Bkl EEEE BliX 4
MRERER Gl phlidE A e R AR R RS H 2 T8 R B
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{8 AN I FE4ER ) R 7 7 VE . Word2VecHDoc2Vec HRHR AL T AEH A
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BAAEMA, B PIEERRESN, BATH R A F B L4 B 2 it
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FETFaRs SCAR S NAE AT HIL AR 22 DA A, BT 75 ZERA R SCASTR
Ve EA DR O L. BIREA SIAHIDER, EIF RN AL
BEAT G = 10 REOR B R TR T R 1 Bl

A TRF FINaiveBayes /I as M [ EAL 7 288 R Bh 52 % 47
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NaiveBayes7); 25 &l i M A DUH-3r e #ok TAERY, EfRE®&A
RENE 2 TR M, FRATTAT LTI SCRY AT e J& T-WAN 280 . A
T AR T AT AR B 1. R IX PG LA AL, By
naive. AR E 2GR TR LmMZE. AR B,
AT Tt B 4k IR L B gm] m] DL TS ) o AR A By R 5 faj 51, ME—
MEJE&M@mﬁ£%W%& o X BB HER ARG B, Wik
RT3 B A 1B 4T KIS 1E S5 Jupy ter Notebook. fEIIZRIEIY 2 Hif
ANETE lﬂi’%ﬁ@ﬁ?ﬁ IR, E5IZ1TX=X. to_array ()

from sklearn.naive bayes import GaussianNB
gnb = GaussianNB ()
gnb.fit (X, labels)

from sklearn.svm import SVC
svmm = SVC ()
svm.fit (X, labels)

YR IF 1) gnb Al svidR A8 15 1 F predict () J7 2R TRIN A 0 SC RS )
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NaiveBayesH)FMACHIL an | Frow:

gnb.predict (X test)

b 5 SRR S, W REE SR A A I, W H £ SR
e

array ([0, 3, 3, ..., 3, 3, 31)

HSWEETL, 1847 BL MRS

svm.predict (X _test)

it I
array ([0, 3, 3, ..., 3, 3, 31)
BIRERR BRI AE, B KEE Y, AMEAE

i BB = O IE A R vERf M B T Z . GridSearchCVig— 4 scikit-
learnpf %, & RN RN RIEFERESE, FFH T DA A
classificaiton reportX]L%\T/\ﬁ %%&Eﬁ @Hbo

Lﬂ

scikit-learn® J7 CANZE H Ui 7= 151 -

from sklearn import svm, datasets

from sklearn.model_selection import GridSearchCV

iris = datasets.load iris()

parameters = {'kernel': ('linear', 'rbf'), 'C':[1, 10]}
sve = svm.SVC()

clf = GridSearchCV(svc, parameters)

clf.fit(iris.data, iris.target)
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BT AR
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o EHTEFLEETT 5
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11.1 XAEBEHER

FHAUTE B B — DB HiE 7 RS 5 AL B TSR ) 2 7E 45 2
R P ARE A . SoR T — FHER) B hRiE, BATATEURs— A
FERBEAN DR, B X TEEGEFE X IuR AR .
AT AT DURR s 0 20 EE R A SRS AR AR AU FEE o P P 2 R iR (] ) e
N TERAE IS SO, S 2 MR EATT 2 T B0 22 SR

2B R BSOS, AT BUAEOR BB & AR A
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d(x,y) =0

IR WIOECE S Sup ik 5/iE ¢

d (x, y) =0<=>x=y

B, AR NIy AR, IR A BEE N0,
d(x, y)=d(y, x)

b aE AR

d(x, z) <d(x, y)+d(y, z)

E IR = AZE

111 B L AT B R4 BoE S v ok A
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Gensim (LA fscikit-learn®§4i K2 HHL a8 I HILE) K&K
PR )T LA IS ) S . SR ] DUR 2R 5 Hb 58 AN SCRY B
AR A PR SRR SS

)

NG TS BAR L . Horp B TF-IDFAR 2R 3 40 1 5 2 Wi 1] & 1
R R, X BTF-1DFH TEEES 1144,

FRBERLFIE RN, X BB R 2 A SO A B R R 22 1]
HIBEE . e RSN EIATIEE T EAERE . AT 2289
=R .

texts = [['bank', 'river', 'shore', 'water'],
['river', 'water', 'flow', 'fast', 'tree'],
['bank', 'water', 'fall', 'flow'],
['"bank', 'bank', 'water', 'rain', 'river'],
['river', 'water', 'mud', 'tree'],
['money', '"transaction', 'bank', "finance'],
['bank', 'borrow', 'money'],
['bank', "finance'],
['finance', 'money', 'sell', 'bank'],
['borrow', 'sell'],
['bank', '"loan', 'sell']]

dictionary = Dictionary (texts)

corpus = [dictionary.doc2bow (text) for text in texts]

FE R EE A TF-IDFHILDABL RS, FHFEE 14,

from gensim.models import ldamodel
from gensim.models import TfidfModel

tfidf TfidfModel (corpus)
model ldamodel.LdaModel (corpus, id2word=dictionary,
num_ topics=2)
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TF-TDFABE AR LY 5 ) 2 1RV 3R F P AN el 2 (8] B R S, M LDARE Y [k
B N S AN T R 2 (] R

YIZRES ) 22 AR R U R s«

model.show topics()

[(0, u'0.164*"bank" + 0.142*"water" + 0.108*"river" + 0.076*"flow"
+

0.067*"borrow" + 0.063*"sell" + 0.060*"tree" + 0.048*"money" +
0.046*"fast"

+ 0.044*"rain"'),

(1, u'0.196*"bank" + 0.120*"finance" + 0.100*"money" +
0.082*"sell" +

0.067*"river" + 0.065*"water" + 0.056*"transaction" + 0.049*"loan"
+

0.046*"tree" + 0.040*"mud"')]

WATHE PSR X, F—hfidriver bank, Zf " isfMiA
financial bank, ?ﬁﬁﬁl_‘llﬁ’?i AN LEHiIAHx (AJgefinancial
bank |47 Friver bank |72 )

doc _water = ['river', 'water', 'shore']
doc finance = ['finance', 'money',6 'sell']
doc_bank = ['finance',6 'bank', 'tree', 'water']

N FARRS R 3 s SCRS 4 ) A R4S . TR-1DFEE LDAZR IR

bow water = model.id2word.doc2bow (doc_ water)
bow finance = model.id2word.docZ2bow(doc finance)
bow bank = model.id2word.doc2Zbow (doc bank)

lda bow water = model[bow water]
lda bow finance = model[bow finance]
lda bow bank = model [bow bank]

tfidf bow water = tfidf[bow water]
tfidf bow finance = tfidf[bow finance]
tfidf bow bank = tfidf[bow bank]
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Sk B 7 1da bow water 1A

[(0, 0.8225102558524345), (1, 0.17748974414756546)]

E BN EH, XE CR A Sriver banksf R EIE, BT
topic OFMHINLZR ~N82%, TMlda bow financeH B N ZEHF % .

[(O, 0.14753674420005805), (1, 0.852463255799942)]

AN PORE, IX WG SO RILDAZE R KA RE . A EEUE, IX M e
M Z IR ER B AR =R, UM AN S

T k%E1da bow bank A :

[(O, 0.44153395450870797), (1, 0.558466045491292)]

PP 2 L 3 A R LRI

B RBA15) AHellingerfE 5. Kullback-LeiblerfE &, PLK
Jaccardfh & . BN TR T 1B AORE 2R 70 A1 R AR B AN [F] A2
B BRRIIAE, FEAFAE ML TR EETTE, RAEEMTT
VAR Rt AT LR T AESEX AN W A . T Jaccard®R 51 & — M 8 otk
gi s, FEHTIHENNES ZEREEE.

from gensim.matutils import kullback leibler, jaccard, hellinger

INIPIR R 2 S = P ENE

hellinger (lda bow water, lda bow finance)
0.5125119977875359
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hellinger (lda bow finance, lda bow bank)
0.2340730527221049

hellinger (lda bow bank, lda bow water)
0.28728176544255285

XL E AR B, AR KIS T finance MwateriX PR s S
M5, HellingerfREBI4s 2 IEAASE R, RNIX PR SCRI AR R PE AN
Ko B Abank XA [FE B & financefriver M N%, FrbAE R4 HRE
SRS HI PR B IR AN AR . Eodbank Hwater#bank 5 financeZ [
PR T (0. 287X40.234) o PRES{HIEHIMOEIL, HA0RIRPFH L [H]
AFAERRES, 0. 57] DAEDWHB R A A T P02 8], 1 L3RR PR 58
A fEARRFIH, 1da bow bank5financefJFE & b Ewater i) 55
Bl

B A LA - Fbank XA A Twater BEFZIL finance {5 Al .

fean: DU SO

P R R P AR5 A L s SRS 2 TR) A SR o (B TN 1
BHEBE RIS, BERME RER /D — 5, EHIFEZI AL,
KL A Jaccard i B ML, EAERRIRZ, KLEEEIFAZ ™ E X
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R EEERE. RN eSS R IEAXTR, i,
kullback leibler(lda bow finance, lda bow bank) FH
kullback leibler(lda bow bank, lda bow finance) [Jit3 45 F A

7] o

NTRBHIX— &, BTt Ewaterfifinance [A]fJHellingerh
B DL HR ) G finance flwater 2 [AI B EE SS, 25182 & 145 5
—3. "W, Hellinger®h B & 4% L b B = 71

hellinger (lda bow finance, lda bow water)
0.5125119977875359

AL Ja B SO BE R AR AR R, AT e ) DA {EHel linger /& — X
FRICIPE SRR . 1 T8 FHKL B8 U R R 1 2521

kullback leibler (lda bow water, lda bow bank)
0.30823547

kullback leibler (lda bow bank, lda bow water)
0.36547804

PHANAZ 4 e (R EE AR AR Z2 0K, DA KLA B (0 2 9 S M3 20 AT )
—HE, PRI RS R BRI E TR (ERLEEEE A
BCH), oMz Tl PR R L 0GR AL, 453 AR AR

NHISKE JaccardfE B 45 58 . 5 HAREE B s BN A ) 2
Jaccardih B B A 2 R &R M &,

jaccard(bow water, bow bank)
0.8571428571428572

jaccard(doc_water, doc bank)
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0.8333333333333334

jaccard(['word'], ['word'])
0.0

Jaccardgh BEANHT A 7 110 45 RAEASAH [F o

WA BB, BAi 18 Jaccard b B 5] A A% =0 SO Rl . B
B DUE SOV TR E A M EE G HPINE R . BATATUES] (i
AR, Jaccardf i HIFE B MW= . e 112K I,
Jacaard Rz HEAIER (RISCHED 1R8N e — D15 B A
FESE AR, BT RARE EE N0, BDEATAER AL

KSR ETTIRIE R 5 L AR il . JCH AR
ERHEA GRS, EERIRS AR . HhaFHEL
T UG 5 il P R AT AR S e A S B 3

def make topics bow (topic):
# takes the string returned by model.show topics()
# split on strings to get topics and the probabilities
topic = topic.split('+")
# list to store topic bows
topic bow = []
for word in topic:
# split probability and word
prob, word = word.split('*"'")
# get rid of spaces

word = word.replace(" ","™)
# convert to word type
word = model.id2word.doc2bow ([word]) [0][0]

topic bow.append((word, float (prob)))
return topic bow

HATmodel. show topics() )G, FATATPAGIEE HHIFR AN

topic_water, topic finance = model.show topics()
finance distribution = make topics bow(topic finance[l])
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|water_distribution = make topics bow(topic water[1l])

finance distributionfJEI T,

[(3, 0.196),
(12, 0.12),
(10, 0.1),
(14, 0.082),
(2, 0.067),
(0, 0.065),
(11, 0.056),
(15, 0.049),
(5, 0.046),
(9, 0.04)]

X B LT T BRR] Y TD J HAE A LA

PAEBAT LA R 4

hellinger (water distribution, finance distribution)
0.36453028040240248

AN/ AR TR AR I R T R )R] P S TR R B R R AN I AR
IR, — TR A SR 58 2 P — AN R VE R A il B 22 1 i, JFAR
Pa e AR AEAURE BEXS AU BEATHE P, 0K B4 3 15 B AT — ELAE A
REENER S

A0 P 2 R B SO/ B R NI T AT RS A, BRATT AT A
L R A AR I SRR . 28 BANA, BRE 2 — MEZR K
EETA,

WNRAE AR S T el B BRI 4T, B LA AT Jupyter Notebookzs
#il
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FATBUE AT LR SE T T B, JPREX S B B ] T AT AR 2
IR o

11.2 EHWwEAETE

B AR BATT AT LAEL I o SCAS FOARBAE , R A ] L BBV, B
RS P ) — A ) 1 2R B ) 7 s SR T AR B o e ] B AR A2
B ORI BN R G, AR5 A v T e R (B P S e A )T R R A
M. GensimN BAMHLLEZ IR,

BATE A similaritiestERMIEIZ M.

from gensim import similarities

flifsimilaritiestIRATPAPRIEAIE R 5] . GensimSCA4XS
SimilarityZRAid#, SimilarityZ&n] IIER G2 T4 1 K5
(b [shards] ), SRJEFAMEERS b W FRIERA R #INE S
NAEH, AT CAEBE fMatrixSimilari tysi#
SparseMatrixSimilarityZR. IXFEMLLEE R, HEATTY B (B
R G| A ERINEAERMT, WHDHD .

RO BATHIEREAR N, FrBLa] B fMatrixSimilari ty S €]
eI

index = similarities.MatrixSimilarity (model [corpus])
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HA RSB ZE FRILDARL e 7= A= R A AVE QI 1R 51t ml DA
TF-IDF e R AR AN R R 51, (BB 1A B2 AL 18 A 2 AU A B 4
HIPERE. ENZER, FATERRIZ SR 5 RS AH R
PN I AP

Sl RG] 5, BAE IS E Rk EHERE P AU SO .. N
W1 24k 2248 ] 2 i 1da_bow finance X A%,

sims = index[lda bow finance]

simsZEEAFfE T AHMIDCAEEE R, TATREER ERE.

print (list (enumerate (sims)))
[(0, 0.36124918),
(1, 0.27387184),
(2, 0.30807066),
(3, 0.30388257),
(4, 0.33108047),
(5, 0.99913883),
(6, 0.8764254),
(7, 0.9970802),
(8, 0.99956596),
(9, 0.5114244),
(10, 0.9995375)]

gk B R A B BN SR BT AAU A o X S 2l R 5% J2 A
(cosine) THHEH KA. Gensim AL HFH E XARVEEEIEE, Frbd
Je B2 21 AR AU B R R 2 ARALEE . BRAE B & R 51 #% .

R WS SO R S PR B, AR SR AR L X e A 14T
Fro
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sims = sorted(enumerate (sims), key=lambda item: -item[1])

for doc id, similarity in sims:
print (texts[doc id], similarity)

['finance', 'money', 'sell', 'bank'] 0.99956596
['bank', 'loan', 'sell']l 0.9995375

[ 'money', 'transaction', 'bank', 'finance'] 0.99913883
['bank', 'finance'] 0.9970802

['bank', 'borrow', 'money'] 0.8764254

['borrow', 'sell'] 0.5114244

['bank', 'river', 'shore', 'water'] 0.36124918
['river', 'water', 'mud', 'tree'] 0.33108047

['bank', 'water', 'fall', 'flow'] 0.30807066

['bank', 'bank', 'water', 'rain', 'river'] 0.30388257
['river', 'water', 'flow',6 'fast', 'tree'] 0.27387184

iE L f] O s ims BEATHER?, BATR 2] 1 A STEEABUE 1945 7
HIZE, SRIEITENRAG SO . FATHIE 2K T finance AL ALDASE
R, LS R (R SCRYER A2 AL finance 9GP AR B SRS, I Z ALK
FIAR 2 AL treefwater HHSCHI SRS . 45 RFF & BATHIHUY .

Gensim® W _EAT — MABUEE R SEIRG], A8 12455 0 A
R, 12 BT 1 W 45— SR B TE AL AT H AU & il
WMHSHE A E

HGensimf &M 5 — A simserver i & 1R £ & H AR LR £ 160
e, (HRX MUY E S A PR 4E9 .

HATVIE, AT AN BER 3 A b AT 1 ELRE, 0 R SR AR
e ] U o X R AT T N G5 15 28 51 E v A AL BE T SRR
BRETHbR 7o 2AIAMEEH 7 IHIEE 0] PLSE BRI BT AE .
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£ BRI rb s BATE FHLDARE Y AT PR S T SR Al 7 AR
IR G ORI AR SR [ BT m] ASAAT XA A 3RA T, DRI A
[7l 37 35 BT EAS B BCR AN

11.3 XAWHE

FESCAR T, SCARIE A ISR AT IS, A B TAERA
3 AT RHAR 3 SCA I 1] 2 B SOAAT RS 1 o 3% AR B )
HE ML B T — DI SCAR DRSS . AR SRR E A —
AN AT EAT S5, T2 H Gens imBR BE(1) P B SCATEZ )68

GensimBL & M EEFEAG EEA) 7, (H 2 0] CAFhECCAS H ) S0 g
f)o fHEA AL T TextRankHyE, HMihalceaf N K HH. J&KiZH
FiBarriosthifl, AN BIE S % W E Variations of the

Similarity Function of TextKank for Automated Summerization

H5HAMFIEAFE R Z, MGensimhiA3. 4. 07748, GensimIL A %L
SR A SCRF SO, ANSCRFUARTRAL BN 5 %€ A5 R o

BA 1L Harry Potter and the Philosopher’ s StonelXulHLEH]
JA ], FEs ARG E R

from gensim.summarization import summarize

W5 ] b IR SCAS S ZEAR ol ) A EL R B 2

print (summarize (text))
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VER: BT SE B SR text R . A2 h

Eleven—-year—-old Harry Potter has been living an ordinary
life, constantly abused by his surly and cold uncle and aunt,
Vernon and Petunia Dursley, and bullied by their spoiled son,

Dudley.

Hagrid explains Harry’ s hidden past as the wizard son of
James and Lily Potter, who are a wizard and witch,
respectively, and how they were murdered by the most evil and
powerful dark wizard in history, Lord Voldemort, which
resulted in the one-year—-old Harry being sent to live with

his aunt and uncle.

There, Harry also makes an enemy of yet another first-
year, Draco Malfoy, who prejudices against Hermione due to
her being the daughter of Muggles, a term used by wizards and
witches, which describes ordinary humans with no magical

ability.
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He winds up in Gryffindor instead with Ron and Hermione
while Draco is sorted into Slytherin, like his whole family
before him. As classes begin at Hogwarts, Harry discovers his
innate talent for flying on broomsticks despite no prior
experience and is recruited into his House’ s Quidditch (a
competitive wizards’ sport, played in the air) team as a

Seeker, which is said to be the most difficult role.

When the school’ s headmaster Albus Dumbledore is lured
from Hogwarts under false pretenses, Harry, Hermione, and Ron
fear that the theft is imminent and descend through the

trapdoor themselves.

The eventful school year ends at the final feast, during
which Gryffindor wins the House Cup. Harry returns to Privet
Drive for the summer, neglecting to tell them that the use of
spells is forbidden by under—aged wizards and witches and

thus anticipating some fun and peace over the holidays.

PR W e X B Z S, A PUR IR BOUA J L i B A5 1
BE (A TABNEEIRS 4R TR L4 o 598, BEN
RIS IRTT 2510, G B AT — LR AN A T

I R AR A BB B OB AR, AT DA A spli take T, %k T
FRI3R [BME SR 7477 R SR T AN T4 & o
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] Pl ratiofMword countZ kX 4 42 48 BBt T 50 .
ration] LT IR Bl I SCARK S b TR SCK R B, BRIME /220%.

B47 L M ACHS

print (summarize (text, word count=50))

AR (B )4 R

He winds up in Gryffindor instead with Ron and Hermione while
Draco is

sorted into Slytherin, like his whole family before him. As
classes begin

at Hogwarts, Harry discovers his innate talent for flying on
broomsticks

despite no prior experience and is recruited into his House's
Quidditch (a

competitive wizards' sport played in the air) team as a Seeker,
which is

said to be the most difficult role.

MEP R TRRCETREENE T, BEMTRRKERR
NS0 Fial. rTBAE SR, GRA TR, SRR ZEEA
X R ZORVF A e R

&

B Al LLEAT R A4 — A28 {88 e Harry Potter
and the Philosopher’ s Stonef )i B ANIMDB I H) 4 E k4T LU A%
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GNRTETIR, similaritiesBiHUA ST CHIA TR AT RE . FEHUHLA
A B A L (RT3 — 2, O RBER SR BB A o 2 3R 31
L) B R AR B T SO o SR SRR AN — g s e, VF
H, EERIEL .

from gensim.summarization import keywords
print (keywords (text))

harry
wizard
wizarding
wizards
school
hagridhermione
year

named
powerful dark
slytherin
burns
burning

life constantly
hogwarts
magical
final

son

quirrell
magic like
corridor
cloak

grubby
report

owl

earlier
railway
voldemort
powers

power

london
desires come
comes

hidden

dog standing
stand
protect
protective
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events
eventful
despite
explains
houses
house

ron
gryffindor
instead
game
source
requires unique skills possessed
ordinary
master

PR T X L FR], R RUACEILE A TR S R AN T B SR B A
R TR P K AR S E a0 T

o text (str) : JREILIA,

o ratio (float, AJi&) : WHRwordsZHCNZT, NIHEKE U
ratioN#E, HMratioMEIER .

e words (int, AJiE) : RFEFHENKE.

e split (bool, WA[iE) : W ATrue, (IR [AIH)EIREE R FE

e scores (bool, AJik) : E%ﬁ&l’i@%%iljﬁ/]/\ﬁ

e pos filter (tuple, AJ#E) : J& 15 E 8 LR i) S 1A] .

o lemmatize (bool, WAJi%&) : WIR NTrue, N7 EXSIHE A HEH A
+

o deacc (bool, TJiE) , WL ATrue, MIMIFERACERE F 1 ICHEA

GensimFRERIE 1 47 ZLEVA M I E B AT I TR A G &R

K11, 2/ 1B RLEE R/INFBAT SCAR S B (8] 2 (A R e R . FRAT]
I A BT o PR IEA R K ANTERLE . ByEIs Th A 2
:uﬁ%ﬁ,%u@naﬁﬁ,ﬁﬂﬁ@mﬂﬁ%ﬁzxﬁ%%&ﬁ
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BEH. IBHEA RN RN 2 — 2 B a2 . IR — ik R &R
B, BRI SR CERRA T, AR T2 R. Xl
EWRAE, AT e W R AL R EICE e . BBl ERIAR
HOLN (RINHIE SRR TR Z #2514, IXFEEE S5 1)
I TR) 2% P A8 — 0T

B1L. 2 TR RN SCAH B8 47 I TR] Y 20 &

Gensimi& ML | A b —Fh g R FE UV MontemurroMiZanette
5 CCARRIMZD) o B KR W S Towards the
quantification of the semantic information encoded in written
language™, IR R AL HIEEA Brii 2 8] B8] 73 A B A K e BUOC 1
] o

from gensim.summarization import mz keywords
mz_ keywords (text, scores=True, weighted=False, threshold=1.0)

[(u'had', 0.002358350743193241),
(u'from', 0.002039753203785301),
(u'hagrid', 0.002039753203785301),
(u'hermione', 0.002039753203785301),
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(u'into', 0.002039753203785301),
(u'hogwarts', 0.0017206396372542237),
(u'an', 0.001400618744466898),
(u'first', 0.001400618744466898),
(u'ron', 0.001400618744466898) ,
(u'slytherin', 0.001400618744466898),
(u'trapdoor', 0.001400618744466898) ,
(u'is', 0.00111564319627375),
(u'dark', 0.0010787207994767374) ,
(u'instead', 0.0010787207994767374) ,
(u'snape', 0.0010787207994767374) ,
(u'wizard', 0.0010787207994767374)]

MZ B A S B v AR S B T R AUERLE, R E RN
O(Nw) , FHAMRE R A%, wiRREREERRIEE. FiESH
I

o text (str) : JRIIUAK,

o blocksize (int, TJiE) : SCARBK/N,

o scores (bool, WAJiE) : BFASFHEE M 2.

e split (bool, HJi%E) : J&TiIR[FIFHIA TR,

e weighted (bool, AJi%) : W ETrue, NIRIBISE5Z R MG
Wi, 5 00 5 34 € BE

e threshold (floatEi#auto, i) : IR[BIREF I H/NF5T,
H 5 {8 An blocks / (n blocks + 1.0) + le-8., {¥i&,
autofllweighted=False» 2 [A] B FH .

EL 5 S SCAAME EE B AN DSCASR 22, FAiT ) AR 2 B AR 2R ) L
AT . T R R SR 2 TSR HE LR S ST BROR, Bl

FEs2 2

11.4 M4
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PIATE, P> 7 U] A B2 RS B R 5 120Kk IR
P SCA SCRE AR AN [F) 22 Ak, RIS 5 A 1 AR X 25929 fe
I 21 FE B 3 70 A7 1 37 55 DA K U, 3 2 7 U 17 R
TR E M AR R SRR . SCACHRE S0 52 oAb —Fhsi K i) 23 A
TR, eRe i BEA TR R SO 5 B R K OCHE ), il XLt
KRB FAT AT AGRSE 52 e HAR B PR1E 5 AL B AR S5

T —ERARS IR SR A, LR 2 R 28 FIR T 27 S AE S
A EFIN . XREILEFEWord2VecHiDoc2Vec, LA HAh = #H28 M]
LRI JZ AR 4 . ol 12 NPy thon ik A . JRELAIN F =AM FE oK
I RIX LR
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#1288 Word2Vec. Doc2VecHlGensim

AT TETFAN T 22 ARV 1 ) B AN A 454 o [h) & — R B A o
AREHR T A bLgs S BRI MR R T . AR
SHEID PR, AR LS 5 ST BRSO A i A B 2 Rl
S b A R A T e IR FRBORIE AR yiE ik A (word
embeddings) , Word2VecHlDoc2Vec & A& iAT BRI 1E R AT AR .

A FA RN

e Word2Vec;
e Doc2Vec;
o HAMIAHRAFIA

12.1 Word2Vec

Word2Vec FLiE RN 2 ISR A h i BRI N, 1k
HA MBI LR . Word2Vec g HIRICTER}ZE rb ) 5 1) 1) 2 s 1) £ ) T
B, HARH R ] Do My g i ) i) B Rk B e (iR B R . 183
Efficient Estimation of Word KRepresentations in Vector
Space, Distributed Representations of Words and Phrases and
their CompositionalityfMLinguistic Regularities in Continuous
Space Word RepresentationsT iR | Word2VecFi A1) HE 18 FE Rt My
S H o
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Il A $2 BWor d2Vec 4 BE i ] B Al LA IS BLia] Y E G B, AR
FREMWEA AW ? B, AR LA R 1a] ) Sl AR . Mikolov
IR — A E AT, AV SR R R =, 8 =T
H. V(King) -V (Man) +V (Woman) , iIXMIsH A4 R 5V (Queen) [n & IF 5
PRIl o IXAM R B0 AR B AT TXT 3 48 B ] FR 0 P A S R A
Tl o7 ) M R R T

RAEFATRE RS AE SCA I Tt P IS INE 2 DhRe,  tean i s p B
RN (DUEY e 3O, BATH R 24T Rk BB RH
7

RIS X R A R BN, Fandi18yz
JEFranceflParis [A]. TtalyflRomanx [H]. JapanFHTokyo [A]H]%
%, el CAfE FWord2Vec kila. A M2 WANE =N, BF
B Ja g B 4. BV (Vietnam) +V (Capital) B4k AR5 #i
V (Hanoi) »

Jtt AWord2Vec n] PAFK F1A] 2 [A] B35 B 5R 52 2 Word2Vecid id Hf#
ERSORTAR, B, WS R ALK RS S . BT B0E A
HaE DN, IR T IRANE DR, 2l o [ S 1a] KR il
R 25N . N, FER)F The personal nature of text
data always adds an extra bit of motivation, and it also
l1kely means we are aware of the nature of the data, and what
kind of results to expect™', motivationZIRATHI B FriA. A
KRIL, fElgshE Ve E W, AN IR Ealways adds an extra bit
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of, HMiEand it also likely means. 4%RiX R 2, 1EEAARR
It e, WahE H RN ZE BB A0 S TR O 1 2 T .

Word2Vec I 257 B R, 737l 7&Continuous Bag of
Words (CBOW) EAIMISkip Gramf&RY, XPNFITEHI Joxt B R 3CH
HfR . MikolovIRSCVEAIREIAR T NZRpd f2gn 1y, A2 IR,
FiT L1 mT DLIE e (e S A QRS 1 Rk S B

Chris McCormick1H % & Word2Vec Tutorial — The skip—
Gram ModeIfEFE | skip—gramti 8 5 B E# i B, Adrian ColyerH)
W The amazing power of word vectorstiiffid TR Z kT Word2Vec
I o 3K R SCEE N T3 IR AN FiWord2Vec I 40 57 I AR A 5
Wy, REBEATEHNA.

H 8 A tEWord2Vec 5 1H & B BT RFRA TR, G E IR
102 4k 221 e Hoftha iR AR . BUAE 46 B A 41 i a] 1) 2
Word2Vec|r] & .

N, AT 4 R L EGensim R 22 HiWord2Vec.
12.2 HGensimSZ£HWord2Vec

EIRF IR ICAUS A AT R, {H 2 Gens imf SEHLIN B0
H
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GensimJSEIAR A e 5120134 KA fERadim Rehurek 3L H,
L0 %, T Gens imSEIAH [F] 5032 I 188 21 1) i) A 2 (1 % . )
18 T fiEWord2Vec Py thon B, WX . W Eidnfes —
MREABRFIWord2Vec 58 B.ANHRE M s, HiEzs 7 AT mivt et
HiWord2Vecsn il X fEGensim 8 FWord2Vec ARSA Ml A3 ] LA
AR POENT T .

NG ZWord2Vecti AL . 5 3AT M A I i A HeAfGens imfS
R—F, P AE AN,

from gensim.models import word2vec

VO S 7 R Fword2vec flKeyedVec toriX AN 14
B, RN RINTSEEFERHZXMAE. e+
word2vec. Word2VecZ KIS H A 250 &

o sg: FIRE SCNGRBR P B 5EE, BRSO Fsg=0, NI{EH
CBOW; sg=1, %M skip—gramiii:.

o size: & Xword2vecHitt M= I4ERE,

o window: FR/x—MaJFH, ZFT AR 2 [8] 1 oK 8] R R
o

o alpha: ZZEH RV T T IER (A ER 2B T FE
min alpha) .

o seed: BEALMFIE. BANHHPIYILE 7 =4R 2 H
word+str (seed) EFERIEFIENMFII. N T HEEE AR mT &
P, DI IR B R 2 R RE 1, DL S OS S FE 1 B2 i A ARE M

(fEPython 3, N I #AfRfERER B IRl EILE, FERE

PYTHONHASHSEED A 153 48 & A P2 il B A BEHLAL )
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o min_count: fKTIZIAITI IR A Z 5l 25,

e max vocab size: WA AN/NRE], WILRASTLIRY E: WR
LR K/MiEIEmax_vocab_size, M FEZEMRYE R AEN . £:1000
JIN A R EA IGBNAF . BRINTEIL T 5 & None, BPXJiA)TCR K
INAST PR

o sample: 1Z[HH RG] EMHATC LT R, EIME NLe-3,
EEEN (0, le-5)

o workers: YN FILFER (£ 2 AZ A BEES ] LIRS BRIl
SRR

e hs: {H NI, IR ZE P Nhierarchical softmax. ERINEN
0, N{#iHnegative sampling®ik,

e negative: WIHEZEKT0, N i Hnegative sampling®iE, %
EONEERY, R 2 /AN Be] 75 B 98 (Gl L $5~20
) o BUMEAS, WERH KN RIEE®E N, WA
negative sampling.

o cbow_mean: {H A0, 230 E N3 FIEAI. EALN, NECE
1. RA sl cbowfIRHE A 248 .

o hashfxn: ZHH K TRENLAE WIGAALE, DAR Il 2R m &
P . BRI A& Py thon N B BT BRI 2K

o iter: RINERIEMIENIXEL (epochs) o BRINMERES

o trim rule: FWVCRIEEIMN, BN EF /N Tmin count
A, HABA %S H G utils. RULE_DISCARD, utils.RULE_KEEPEX
#utils. RULE DEFAULT. BT HEAEbuild vocab () 1, A%
R,

e sorted vocab: ERIME N1, 18R 5IE % IR B FHEY)

o batch words: Z{EARKREANLIE —IROHE Z /DA, BRAA
10000 (iR — B sCA 100004, (HARAEICy thonfRAG 3K T
B KAE, AT CLE S BRI HLAL R .
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JRTHRIRGIRA ST HPTE 25, BIXESHOS T BRI L2
REEM . AYIGRERINT, FATR] CLE B TR k2 B 5 3 H 115
BHE, Oy T BESAE — MR E B RS AT N 2R, BATRAE B8
MAETE TR SCASEE ) tex t 8TE A o

N 7R Jupy ter Notebook HH B 7451 2840«

sentences = word2vec.Text8Corpus ('text8")
model = word2vec.Word2Vec (sentences, size=200, hs=1)

AT AF Fhierarchy softmaxiE4T)I14%, B&20011)
BE. X EIRE 2 B AL, e RZEZ T sof tmax pR 24 .
Softmax R logistic BREERLEMH BB —ME), R&1F 205
H m) = TR SAEERLE (0, 1) 2 08], HAraEmMyL. w# AFHE T
Rl f# B sof tmax, A7 ZE LR L R

AP Fprint e ST R T B H K

print (model)

Word2Vec (vocab=71290, size=200, alpha=0.025)

BRI f5, 2ilisiT % % 5] FKing-Man+Woman:

model.wv.most similar (positive=['woman', 'king'], negative=
['man'],
topn=1) [0]

EIRACHS ek i ng Alwoman ) 9 />8] (3] AR DN, I8 25 man A 4]
=, REBUTATRIEIME.
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(u'queen')

Rttt 7 HUHSETR, queenfyin] ) &2 THA %55 205 I %iL
woman+king 5K, H-Smania F EMEEIZ. T —MBRIIZ
R, BMERBIARKETR, B 58 LN oK. #lin, w]

A2 H I throne B # empire S5 45 3 o

AT LUAF Amost similar cosmul BRI, %5554 RIARLE
HREAF, HOmer LevyflYoav GoldbergfEig X Linguistic
Regularities in Sparse and Explicit Word Representations i
JETR WY o IRz [a) P AR R ] AR, ez, Sam) i AR AE
N, ABRN A KRB RN o 28040 -

model.wv.most similar cosmul (positive=['woman', 'king'], negative=
['man'])

[(u'queen', 0.8473771810531616),
(u'matilda', 0.8126628994941711),
(u'throne', 0.8048466444015503),
(u'prince', 0.8044915795326233),
(u'empress', 0.803791880607605),
(u'consort', 0.8026778697967529),
(u'dowager', 0.7984940409660339),
(u'princess', 0.7976254224777222),
(u'heir', 0.7949869632720947),
(u'monarch', 0.7940317392349243)]

IR EER AR EARME, R FHZEHAT:

model.wv [ 'computer']
model.save ("text8 model")

XEARE R, EERLER 200455020, 77 & JATTEER
KN
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Gn SR Ay R R AT BURE AL T B, ) UGE A RAF AN
BEKSLIZERAE . FRATRT DMRAEFI BTN SRy, B itk — P )l Zhd
I8 ST R

model.save ("text8 model")
model = wordZ2vec.Word2Vec.load("text8 model")

GensimAMYSR AL AL FIRE 77, W42t TR 2257 i)
APT, fHiEH ] DLEyETia =7 A& . T SREWord2Vec R L1
JUAS ELBCA i8R 1 BRI 2L

fER R M &, FRATT AT DA 58 51 38 A b AN 1) 5 A 1] A BB B Az
GensimH{# Hdoesnt matchpf Zu L b ThRE, BN

model.wv.doesnt match ("breakfast cereal dinner lunch".split())

'cereal’

At cereal YN ZE ORI HLIR], OV R . A TER]
LA AR R 1 A T sk 2 v P R AL P ] A [ B35

model . .wv.similarity('woman', 'man')
0.6416034158543054

model .wv.similarity('woman', 'cereal')
0.04408454181286298

model.wv.distance ('man', 'woman')

0.35839658414569464
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ARG, SEREAZTMMEE, HidwomanflgraindtAFHAL.
distancef] FFR{ERL, KFETZEAFE,

BT LLARSAT F trainR 20l ZWord2Vec i Y, K 75 2L A%
HiepochTE S, W7 % AT LA G AR 22 VRN 25 A B LA 2%
Gensim NotebookZAEN4A | anfa[ i FWord2Vec AT AE LI SR il B tth
Ui, FEMBEHIILR, A5 HIRE T trainki .

e il )g, @A AR E. Bk, &AI1—
EAEH R E (TR ERNGensinS) KT RZHUESS .
model. wvBE [ R AIX — il HUGEW M EZ 5, BEVESTELH LA
TN AT

word vectors = model.wv
del model

PAETT UUSATAE A ] R B 2 BT T AR5« XAGER T
Word2Vec, H-Z2i&H T A #iafRA .

N T PR R AR, BATTAT ANz — Le i SRR AT M.

model.wv.evaluate word pairs (os.path.join (module path,
'test data', 'wordsim353.tsv'))

((0.6230957719715976, 3.90029813472169%e-39),
SpearmanrResult (correlation=0.645315618985209,
pvalue=1.0038208415351643e-42), 0.56657223796034)

MR 28— 20 2 T B de e R A IE AR 12, A RefRUE BN %K o
X H JEgensim/test A, BRASCAAFRE SO T . A EEdIs
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A7 DU ACR AR, DU A B Hh A AN 1] 0 1R 96 &R

model.wv.accuracy (os.path.join (module path, 'test data',

'questionswords.
txt'))

RSB ZRAREFERS, ABIEH — > 2L Zhi AR AT
o U S NN g i BRI AT . Gensim e VFHI - —
AN TRT AL [0 1 R I8 — 3T goog 1 e [ I 2RIt i Word2Vec i A, {3

.

from gensim.models import KeyedVectors
# load the google word2vec model

filename = 'GoogleNews-vectors-negative300.bin'
model = KeyedVectors.load word2vec format (filename, binary=True)

AR R )R] (A B4R 9300, FATTR] PAXHZAR RLEAT Z BT T 7
. 1 HAE RS RANZZRIRK, BRIV 2 — A U R e FIR

7

Gensimi&4R AL 1 SN A8 I FA IR MR K N BB 3 11, 3RAT)
R bR — R IXAN . A TR IR R IR
R, A X SR R AN R AT S5

12. 3 Doc2Vec

AR A R RE A MR EE NIRRT — Ao gt
KREEH I, LA SR KA. HL b, FeBmmn

//T—} T3
BN TN A . TF-IDF. a] 484,
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fEWord2Vec [n| R NFIRY & I- N AL SO aR BOR 46, wie 3k
MTE B FIDoc2Vec . X Bk EWord2Vec (E X HE A [FIRE A] DL FH 76 SCRY
b, I H AT DAAEATART 2 B I 2SR

DA SCAAE FH Word2VecfE B 712k I 2 a7 B b K HS SR e ] 1)
HHFIIE, (BRXFHEOTA RER UL R W ME R M . 1 IS SR
[, MikilovALefEYIZRII AR AAMNEIN | —HMim&E, MIEEREid.
HWord2VecKBL, Bk idf PN FEARIIZRJ71%: Distributed
Memory K A (1] Bt ¥4 )& (PV-DM) , DL KWordhR A 1) Bt V& [ & (PV-
DBOW) . ‘EAI T MK IIZENord2Vec FCBOWMISkip Gramf&My fAe4k, 3,
AITAT DA A o IE I AN AR 25 53 TD B SCR B g e 2 BU&
MikolovAlLe )i S Distributed Representations of Sentences and
Document s/ 4 | IXFhEIEATT, SE v HITSH L.

WA T fifDoc2Vec N BB IR FE AT LU S 1R L&A gentle
introduction to DocZVec, BIHANH T FATZ #5121 I SkipGramAil
CBOWFR Y,

FTPL, F2 T ORIBATESSIE ) 2 WAy X Lo Bk, R a5 i
Gensim ' KDoc2Vec ] R ELR

GensimffDoc2Vec HIR LI H N g, MUFEIEE —MER
P, BB EPNESE bR EAF N EIE I . Gensim A I 2 A
TR

gensim.models.doc2vec.LabeledSentence
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] UE A BT 38

gensim.models.doc2vec.TaggedDocument

sentence = LabeledSentence (words=[u'some', u'words', u'here'],
labels=[u'SENT 1'])

IR RIS AT IR AT AE AR T A .

sentence = TaggedDocument (words=[u'some', u'words', u'here'],
tags=[u'SENT 1'])

Sentences&— MIAIRG o A AL 2 Lee i FIERE, AT
XHZVE R LR, A BB BRI R AL . HWord2Vecss
b, WERHEBOS, HANFEFEE, GG R . vt M
(NP QIS qr=y SYEF

test data dir = '{}'.format (os.sep).join([gensim. path [0],
'test', 'test data'])

lee train file = test data dir + os.sep + 'lee background.cor'

lee test file = test data dir + os.sep + 'lee.cor'

P F TaggedDocument K #4) 1 15 L «

def read corpus(file name, tokens only=False) :
with smart open.smart open(file name, encoding="iso-8859-1")
as f:
for i, line in enumerate (f):
if tokens only:
yield gensim.utils.simple preprocess(line)
else:
# For training data, add tags
yield gensim.models.doc2vec.TaggedDocument (
gensim.utils.simple preprocess(line), [i])
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ATLVE R, BATH R B A g T 1 beRs, RS
EZHAMRER. & EMRLeet®RER KT, HTMKHF, A
A R IC K 25

train corpus = list(read corpus(lee train file))
test corpus = list(read corpus(lee test file, tokens only=True))

N FFURUIZRDoc2Vec iR, Gens imf42 1 AR sUUA 2 5 i IH
7= B AH A -

model = gensim.models.doc2vec.Doc2Vec (vector size=50, min count=2,
epochs=100)

R 4HDoc2VeceH FH B IS E0E s

o dm: ZSHIRE TNGE L. Bildn=14C3RPV-DM, HAhE IR
PV-DBOW.,

o size: RFIAREMLESE .

o window: AP FH 2K LR SO Ui AL B Y5

o alpha: IR IR GEEYIZRITRE h IS
min alpha) .

o seed: FEALEAERERMEAMMFE. HER, N TR0 #HEm
HEIBAT, DI RN A TAELRE, DOHBRERE RS4
TR P AR (FEPython3h, REIAES R 2 I %
B PYTHONHASHSEED IR 35 48 & sk = il S I BEMLAL ) o

e min count: X TIAMUKTIXAMER HI7], B2,

e max_vocab_size: HTFR#$ITAZRII GRS BT 7 I NAFE R/, WSR3
R WAE S ESERAST TIXAME, MFEHTER . /1000754
R K2 b7 LGB A7 . BRIME NNone, AREEBRICERH,

o sample: fRFHEALIAMI N RAEBE -
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o default: ERIMEN1e-3, HEEIKE Nle-b, wENO0.OR]ZE
FH R RAE

o workers: RERLIELE, FHZ LT DIINPAEI)IZRd K .

o iter: fARIE—MERE LINGIIERIRE (BN
epochs) . ERINE ND, EWord2Vec—#f, {HiEH fFDoc2Vec 15
B N108# 20,

o hs: WIHME N1, MARKINGEE KH 7 FEsof tmax. WIHAE NOEL
T CGBRIAN0) , NSRHnegative samplingfiZiy,

e negative: WIHEZIEEE, NXHnegative samplingfiff!, (HAL
MR AR, W N5~20. BRIMEAZS, WHRIEE NONAR
Hnegative samplingfiZy,

o dm mean: ERIE N0, AFTXS L F i &R, Wk E NI,
MR35 RA dogl FHAEAE S BB A E/EH

o dm concat: WURME N1, REXNFrEREMES, TAZRMEL
TR, BIMEROREANUEREE. EEa FEERAAZK,
R A R EKEA LR — CREEERAS) MR
B, T FrA K R AR C K B

o dm_tag count: ffHHdm_concatBiz\h}, IFREEA TRIMIFRICEL
&, SRMENT.

o dbow_words: HIHRIZ(EE L, WA FIDBOWSCAY M) & [F I 2 5 2|
W REMINZGS (skip-gramfiz) , ERIME N0 XPLE I ZRdoc
FIE)

o trim rule: 7 SCATZRMEBIAIN, T8 WFLsin 7 2R 5,
W ] 5 LA I e 4, BROAUAR YR A AR T min_ count# I H#E4T 3
B, RWCEMIEN T, B BTN [Elutil. RULE DISCARD,
util. RULE KEEPLA Jutil. RULE DEFAULTIX$64k Bt, ARAEMEH .
RV R, XN H LR A build vocab () B X1 2 3E4T
BB, FASIRE AR,
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AGIEFH BTE AR AL/, BT CA R S EE IR $850,  Ta] At Wy 1
a2, INZRIEMIRBEEFEL00,

model.build vocab (train corpus)
model.train(train corpus, total examples=model.corpus_ count,
epochs=model.epochs)

NG UIZRDoc2Vec B o 1275 B {0 FH R Ji s an Aa] N8 et 2 Al
WZREERL, PG R R ROV E 2 (R TG, 3
B A LAl 1Al 1] 2 X B A 1 SOR A RCR K T i fEWord2Vec
ot/

fEDoc2Vecit 3, AEE I R 5143 FIPV-DBOWII ZRi%ANPYV-DM
ZREXAR R BEAT I SR FATAT EAGE A BT D78 58 it # 1 «

from gensim.models import Doc2Vec

models = |

# PV-DBOW

Doc2Vec (dm=0, dbow words=1l, vector size=200, window=8§,
min count=10,
epochs=50),

# PV-DM w/average

Doc2Vec (dm=1, dm mean=1, vector size=200, window=8,
min count=10,
epochs=50),
]

WA IR ZRAECER. XERAFER: R AR
R, A EA AR R, BATATPUME train_corpusBRiEF A
7l R SCAS

models[0] .build vocab (documents)
models[1l] .reset from(models[O0])
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for model in models:
model.train (documents, total examples=model.corpus_ count,
epochs=model.epochs)

AR T A, F-A1T0) LS FH ConcatenatedDoc2Vec 2K Ll
BEMIHRUER

&

on: AT 2 i E iz Tpip install testfixturesZid
EINAERER)

from gensim.test.test doc2vec import ConcatenatedDoc2Vec
new model = ConcatenatedDoc2Vec ((models[0], models[1]))

X FDoc2Vecti i, HEWT— A7) & 48 Z ALY I7) &2 B0 LAY
o AT PLEIS Lee i S 8 Jupter notebook & BIX — i

inferred vector = model.infer vector (train corpus[0].words)
sims = model.docvecs.most similar ([inferred vector])
print (sims)

[(0, 0.9216967225074768) ,
(48, 0.822547435760498) ,
(255, 0.7833435535430908),
(40, 0.7805585861206055),
(8, 0.7584196925163269) ,
(33, 0.7528027892112732),
(272, 0.7409536838531494),
(9, 0.7000102400779724) ,
(264, 0.6848353743553162),
(10, 0.6837587356567383) ]
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FESEPRN A, FATASIKIIZREE R RS B &, X R
RO T VBT A X £ 592

ATEARL, 75 R0 AR SR AR, TIDOE S, X
Amsh. HR2HEBIR, F48FI2655 AR Es R ERATE—T
RSO HAR N 7 -

“hundreds of people have been forced to vacate their
homes in the southern highlands of new south wales as strong
winds today pushed huge bushfire towards the town of hill top
new blaze near goulburn south west of sydney has forced the
closure of the hume highway at about pm aedt marked
deterioration in the weather as storm cell moved east across
the blue mountains forced authorities to make decision to
evacuate people from homes inoutlying streets at hill top in
the new south wales southern highlands an estimated residents
have left their homes for nearby mittagong the new south
wales rural fire service says the weather conditions which
caused the fire to burn in finger formation have now eased
and about fire units in and around hill top are optimistic of
defending all properties as more than blazes burn on new year
eve in new south wales fire crews have been called to new
fire at gunning south of goulburn while few details are

available at this stage fire authorities says it has closed
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the hume highway in both directions meanwhile new fire in
sydney west is no longer threatening properties in the
cranebrook area rain has fallen in some parts of the
illawarra sydney the hunter valley and the north coast but
the bureau of meteorology claire richards says the rain has
done little to ease any of the hundred fires still burning
across the state the falls have been quite isolated in those
areas and generally the falls have been less than about five
millimetres she said in some places really not significant at
all less than millimetre so there hasn’ t been much relief as
far as rain is concerned in fact they they’ ve probably
hampered the efforts of the firefighters more because of the

wind gusts that are associated with those thunderstorms”

(RIS &2 SRTL LS ILUS CIDTTOE M St
£t

“thousands of firefighters remain on the ground across
new south wales this morning as they assess the extent of
fires burning around sydney and on the state south coast
firefighters are battling fire band stretching from around
campbelltown south west of sydney to the royal national park
hundreds of people have been evacuated from small villages to

the south and south west of sydney authorities estimate more
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than properties have been destroyed in the greater sydney
area fourteen homes have been destroyed in the hawkesbury
area north of sydney and properties have been ruined at
jervis bay john winter from the new south wales rural fire
service says firefighters main concern is the fire band from
campbelltown through to the coast that is going to be very
difficult area today we do expect that the royal national
park is likely to be impacted by fire later in the morning he
said certainly in terms of population risk and threat to
property that band is going to be our area of greatest
concern in the act it appears the worst of the fire danger
may have passed though strong winds are expected to keep
firefighters busy today the fires have burned more than
hectares over the past two days yesterday winds of up to
kilometres an hour fanned blazes in dozen areas including
queanbeyan connor mount wanniassa red hill and black mountain
strong winds are again predicted for today but fire
authorities are confident they have the resources to contain
any further blazes total fire ban is in force in the act
today and tomorrow emergency services minister ted quinlan
has paid tribute to the efforts of firefighters there has
just been the whole body of people that have been magnificent
in sacrificing their christmas for the benefit of the

community he said.”

see more please visit: https.//homeofpdf.com



Doc2Vecttiid SCRYARLE I RE 11 F-5638 o DB RS RN 5
2K, Doc2VecHBR] PARK 21 B AHAUI STAY X o SBR[ 1 38 T DA 5539 5] 35
$10%, HDoc2Vec B TF-TIDFEL A A, Fhxt FE R R .

ATigiwE, BB & 7 s B im S ee 1 (ZaeiE
NHmrmE) » BRI HFINIE, Word2VecHDoc2Vects IH & Mk A B Ui
ITmENEEZ —. P —THERATEN A A =Bk

12.4 HAetal R A AR

AVFZ IR IABOR ALk, WESMIES RS, SRR
RATBACAS G . ANTEAT L HABFR A SRS, GensimAyFA 142
BT R AR A SN SR 2

Gensimib313E T WordRank, VarEmbed, FastTextfllPoincare
Embedding®y%, FHHE4t 7 I EMAKPAITGloVe embedding® ik, 1E
Y NEESEL PN E K

GensimfJKeyedVectorsJ&— NG, A i [ & #n] L

%k

IZRoe R AR R 2 J, B R R AIA] [ B ARG 4n h

word vectors = model.wv

BT B T X L SRy, 45 20 A A B A A ABL R 1] %o E AT
44 ~Nword vectorsHIZmE T, EEIN L R 3EKeyedVectors. pyJiidg
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TR R

TR R s A A 1, BRATT AT BL4R B ) Al 48 Py thon i3
ZH AT H A R o

12.4.1 GloVe

GloVesg —Fin] M BRI TTE, XMERE S RS2 RIEILI ST
SR HEATIIZR. HWord2VecZRLh, FirA B 1A [a) EHOARHR @A FF 30k
HFEA AR M. GloVesk FHIIHAR K5 HAE 5 AL # Se e =
K, HMuGh SR 220 HPEE. YR ZEERIR
GloVe: Global Vectors for Word Representation, BIHEIA T —i&
LSAKMWord2Vec Hid i) Bkt HEFF 1L D52

GloVeySEI F AR ZFl, HEAEPython A ZFSLI . XH
ANANGTTN, RABUHTEHGLoVeln] i & . A8 1 AE I ZRgH 15 112
HVE 225 AR K2 RS .

ATEAT FGensimM#E A F & . 55—20 & FEEE JIZRGloVelr]
. RIG¥GloVe ] mF M BiWord2Vec k& X, LAE EGensim APIFEZ .

from gensim.scripts.glove2word2vec import gloveZword2vec

glove input file = 'glove.6B.100d.txt'
word2vec output file = 'glove.6B.100d.txt.word2vec'
gloveZ2word2vec (glove input file, word2vec output file)
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RSN T W ingGloVem &, R HiL# Nword2veck s, 24
Ja s HARF B AL . IN#GLoVe m) &= 1 7 5 N EATATT B4R 5% & S
1177 A A .

from gensim.models import KeyedVectors
filename = 'glove.6B.100d.txt.word2vec'
model = KeyedVectors.load word2vec format (filename, binary=False)

R TAE 77 K 5 Word2VecH ], GloVe )it SCIA AAHALE 45 52>
BEAR T-Word2Vec. K& T M 1215 :

model.most similar (positive=['woman', 'king'], negative=['man'],
topn=1)

[(u'queen', 0.7698540687561035) ]

2R A T

12.4.2 FastText

FastText & HFacebook ATWFFE Fe T /& i —Mis] [ B R R R . il
Y3, FastText R — R iG55 K 58 R R AR S5, 1 H
W T INZRITVRRIVE R, A AT LAy 2] 31— B8 38 5 T 48 77 .
FastTextZ JIr AMVRE, 2 R Dy 'E AT LUK R i B 1] Bl im] Y 5 A8 2 1Y) 50 1]
R AR A &, X2 ROy E e Ol 2 8§ SR, AR F
BT 6] 7t B R [ B

FEFELCTE M, L HHAEANEE, WEREASS WS EE,
RHERE, EIALEARIEN N, FastText{§R al LAdtAT 2064
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BEMIRR AN o« DATETE A, 1285 R] LA 2] 228l charming Ly Al
strangel y3F BT I G K1y TR s HI& Lo TH, WhmETHEE
FastText S LLSLHL: embedding (strange) — embedding (strangely)

~= embedding (charming) - embedding (charmingly).

i Word2Vec B GloVe I 77 4 7 M tB EAS RIS A RCR . FdT]
A PEA [F) B ARV SUATE 55 AN AT 55 Hh SR B 33 R N B P BE
1 FRlVR TR i e Rl S M RS, TR Fas tText il ] 3 BE 4 AT
RAESS, MWord2Vec EAEKE T HIAESS -

I F 3 HFastText e X /& Enriching Word Vectors with
SubwordInformation, 1t# A] UAfEarxivMuh F48%]. FacebookH) LI
A DAZEGT tHubF1 48 3] . A 453k 2% FH Gens im#t 3 [ Fast Tex t R A ARG
. TR B FastText and gensim word embeddings Yk L}
tb 1 FastTextMWord2VeciX AP SRI%, JFHRML M A HATAUS . 1%
AR BGensinf) B TR H, IFRGensimfE Ny — A AFL A A
AT ELEL

erid e 5 HAthGensimfi A — 2, X HEAFHZKIA. HrfdataZil
S AR BT FH 21 10 SCAR R 1 AL R AR

from gensim.models.fasttext import FastText

ft model = FastText (size=100)
ft model.build vocab (data)

ft model.train(data, total examples=ft model.corpus count,
epochs=ft model.iter)
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FastText WARARE M | — DNCrHRCA SR E &, HF 2 A
f

from gensim.models.wrappers.fasttext import FastText

# Set FastText home to the path to the FastText executable
ft home = '/home/bhargav/Gensim/fastText/fasttext'

# train the model
model wrapper = FastText.train(ft home, train file)

FastText = il i) ia] ) s 205 A T2 BT e i i BT A ] 1e) 2424
KAl Ui ERIE s LEHZ i, XEAFANE

A HFas tTex t#H AT — A B IZR >, BVER S A PP 1]V
RPAAFAERFI . 286000 7F

print ('dog' in ft model.wv.vocab)
print ('dogs' in ft model.wv.vocab)

True
False

RE dogMMENZRIAIIE R B, {HEFastTextih & BElR A A4 ldog Ml
dogsHJia M & o $AT F I AARHE AT BL & Bldog B AFAE T I SR T iy As 1Y
.

print ('dog' in model)
print ('dogs' in model)

True
True

GensimF Mt HiAth 7 vE B A i FHFastText 22 5230 o
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12.4.3 WordRank

WordRank 2 —Ff FH T~ i tRHE e i) /1) 18] [r) R, FEARR T
GloVe, tHJ2HIH i Z B LI kit Eim = . B K$e HWordRank
WV XN WordRank : Learning Word Embeddings via Robust
Ranking, W] LLiEidarxiv F#.

Gensim[AFE A WordRank [ 25 528 . AAAS H [ datay & PR A7 2]
ZRGensimPI gL . AP HIIIIEZLeeiBE R 2, JE i H
gensim. path [0] A LRI ANLERAE o

from gensim.models.wrappers import Wordrank

wordrank path = 'wordrank' # path to Wordrank directory
out dir = 'model' # name of output directory to save data to
data = '../../gensim/test/test data/lee.cor' # sample corpus

model = Wordrank.train(wordrank path, data, out dir, iter=21,
dump period=10)

a0 FIRARRG TR, YN ERATIRAE FH 1) J2 Lee i AL

BATHE RS H O dump periodMliter, RiE T[54 ) &
S, JEAE U MR LB IT IR B ISR . Bl anFRA 148 =5 20%8 1%
RIFHIZHR, MR FEREiter=21; dump period &% 42207 A
BERIECE, W20, 2. 4. 510,

HAEAEEN ST Awindow, MJiZSEE B NISK, NT 3K
FEUF IR, epochs=100fEF500, K N500% 5 EI 2k )i
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Ko SHAMIRAMIE, FAEHKeyedVectords, ZRAERTA 1H A &= H
FREL S AR R ) T 7

12.4.4 Varembed

Varembed & A5 & 2| 1 25 AFA R A TR . HFastTextAH{LL, EF]
TR 2AE BAE R a8 . #IRZ 7 VR B R IR 18 SN Morphological
Priors for Probabilistic Neural Word Fmbeddings, W]V fEarXiv

N

5GloVelr] @ Z:ML, Varembed A SRS FH Hria] S pr AR, 7588 0T
YE— A FE A,

Gensimffiry | fELee R EE EillZR I Varembedinl iR A, ERIIHLIRATTHRS
A IX — R U B ] @ A A . RS Yy varembed 32 AR BEE A
Hh 22 2 Gens im A E s %5452 . @ gensim.  path  [0] R0 PL
IRIFANLEEAT o

from gensim.models.wrappers import varembed

varembed vectors =
'../../gensim/test/test data/varembed leecorpus vectors.pkl'

model =
varembed.VarEmbed.load varembed format (vectors=varembed vectors)

&y o

HAZ A 3 Varembed dn ] {# FIFE S B, BIA] L 8 hnix
He (= H SR AR H I B ) . [FRE, GensimtB3Rft T X MEEH(EE
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morfessors =
'../../gensim/test/test_data/varembed leecorpus morfessor.bin'

model =
varembed.VarEmbed.load varembed format (vectors=varembed vectors,

morfessor model—morfessors)

A e ke, F2 R kT AP AT HAth 1A ) & ek .
12. 4.5 Poincare

P/ N= % A R N F AR IY/EPoincare, /& HFacebook ATHF
ﬁﬁﬁﬁ%,E@?%ﬁ%ﬁﬁ@%ﬁﬁ%ﬂﬂﬁ%%ﬁZ@%%%
HAERBOFHRA . Poincarefik A AT LS FH X Fh BT R s KA 38 2 5
B fE4 NPoincaré Embeddings for Learning Hierarchical
RepresentationsfIi 3, XM ZE RS BiEidWordNet 44 IR E IR G515
PAF. XUE BEA RIS RN L ERAF 28], 1 8 B 2 1]
THEARR],  J7 0 SO Al 1 R M

Gens imfI 7= BIACHS 2 rb R AL S i SR B U 204 0R 7 B

import os

poincare directory = os.path.join(os.getcwd(), 'docs',
'notebooks’,
'poincare')
data directory = os.path.join(poincare directory, 'data')
wordnet mammal file = os.path.join(data directory,
'wordnet mammal hypernyms.tsv')

RSN T -

from gensim.models.poincare import PoincareModel,
PoincareKeyedVectors,
PoincareRelations
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relations = PoincareRelations (file path=wordnet mammal file,

delimiter="t")

model = PoincareModel (train data=relations, size=2, burn in=0)
model.train (epochs=1, print every=500)

AT A LU pse iy iy, EpnsfR. EXFER T,
relationf8F—Xa T M. Gensimth &L Wizt 52 I AR 40T .

models directory = os.path.join(poincare directory, 'models')

test model path = os.path.join (models directory,

'gensim model batch size 10 burn in 0 epochs 50 neg 20 dim 50")
model = PoincareModel.load(test model path)

XEAFHZRERERMPPE, FRERATHNEERE, W
closest child. closest parentflnorm, HEEE BT FAHICHE .

12.5 M4

AR F A G A BN TR A — TSR A U A BT OR o 1] o) &
AN AT AR R TR B SRS, i Bt 7 —Fh A A s i 7 .
Word2Vec B HE | & AR R ABOR R R K e,  HARA IR A4
AREAHAE S . REAMUA T Word2VecHIDoc2Vee, A4 T HiAth
SRR ATIAR . P AT DR IR R N FIEH A Gensim R G HERAT |
R U HISCHE, Z TR .
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BT fERHERE R AE R

FHFT AL, BINCERR TS F IS MRS PR R ——
FREERL, B 2. SUARTEE, B EPOSHRICHINERFR 1C 2 f5 F
PS5 DT IR . AR IRA T I IR R — PRI LS 7 ) 1
AR IREEES] o IRFES 21258 KRR EIRGE N, SE AR %
MBS, BRSO S IEPA TR o AR BT B TR B 2 ) [ 2
REAIIR, DA S A SEIIOC AR B2 2 SR . AR B A A i an T

o TREE);
o TRIESITESCAR LR
o SURAEREA.

13.1 WEX]

R LR T AL I BOR, ARG EEHAL . RRMpRE
2, AT R E 5 S —— RN o 1R AN SRR B AE A %
fib B — AP g B, AT PLEE ST R R

Mz 2% n] LB AR Y — Rt SR R g e plas 2 S Sk, LA
S BRI TT R K. BATABEIXFE R G 2 R 2%,
KA 2400 BRSO NSRRI R = B BB . AR 28 A 28 1 K )
PRLETERANZE R, A5 T R R 453 A0 B J= o 2 R 2%
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—MRER AP I 25— BB e e A E NI T, He ]
Z B E AN EAE o AR AR SC SR R 454, 17
RE L TT, BERARMETTZHNIERZ. AFRZ LT AR
RAPEEAE, E13 IR s — NN ZR . 2 EBEM—
AN = -
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o
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/// M
=
E
B
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(AL L)
(IO

E13. 1 R4 g5 R on o]

[z, Mg T et TIIRHE IR R, S aT LL
[EBEN CYNE NN DN Pl T2l R SN & SN el Fe A B @ =T =
SEAT 55 AR T LB I R F A0 22 0 245 SR IR B2 2 > SRR 5E o

FESCA TR Ah, f M 2s Ca ks 7 BRI HATE
BB IE HLERALSE S 15 B R DSR2 W 5 U A AT 0 R AR
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Fe AP X 28R SEIL I o FU T B I i 2 p 2 ] LA ] 1A &,
Hh SR A7 il AR R T DLERAE i) )

KA RRE ], A AU A R 2% i1l R e SR B 5 ) o IR
2 R 2 R A I — R 2. ROy B A2 K 22 B A e X 2%
AN V2 R4, X2 REMBURIRE S R, g plsh, L
nfEVord2VecHt, FATHM—ANZIREULE

MO I AR SRR AT ST, SRR I R MM
AT AR, (AP UPR & 1 AR 2 AR — ]
BT %, B ARRATHE T T TP A R TR 51 R £S04
.

13.2 WEEZEIEXAK LRI H

RGN, FATCE TR 7 Mgt i) . XA
MR —HR o Tife, BB ASREAHNGER, E2Er6E
JIAIERIE . JFaG M8 A SR JZ IR A I I, A8 A RSB I RIS
BRI, ARXMEOUR, BATIRREE LS R E SR H %
B FATAT LRI N AT 245 ORI AR 55, 5K
B, HA BRSSPI RN 258 R T I EAT
55 BT 2

Herp— A WOTR L 5 > LG A LA B 1R R, R i 2 5 Al ) i
2R . 20165E9 F JT4A, A fs H e v A Sk AU 1 T A
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RIBIATIE S ¥, 1HGoogle Brainfiff 57/ NHAR BRF% [m) i F 28 X 4%,
AR Z Nzero—shot translation. MGLAET, 2FaRFAT 52K P8P 1E 3R
PTG BRI 25 I, 2 SBA0 UG & B PEA P RTE & 00, M
2% Ja, BMESZ — MG S MG, JFASLR e S i H
AT, MBS H R R—EIT 0], iEEAE . MR G
JNEARIRE S ) TR TR R, BT LR RUN R, AR EA
AR B DD IR, R PR N s . BONIR A R R
Z VI ZR B R A EE A IR I 2R Ta], B AR ST TH B St it i s 7Y
SN BRI TR SRR B 0 TR FERL Y, R PR AT
BT, G SoB R AT BN G Fh A A

BN BORS TR ERED, HEHRZAL. tin
PP 5 AR TR R B 45 R, 10 AT A R gt A RESR ALE XL
B Hbs R S 4R . SRR B R AR UG R, A
ATt A R A 22 X 245 6 0% KK e Lo R 128

Tl R AN TR R A L2 [ 28 7 SCAS R BT P 55— N AR AT A
H, 25 8 3 ] [a) B ACR [ B AEVF ZNLPAE S I A 7 X, BE
FEIRANETF Z W LOCRRBL S 2 A FiEh 5 2. FHsLk,
FH AR RN B BT DART R 13 B R A Sk sl b R e h R 2
Mz mzg, el U R SCE R, BRI RAIRSSRR .

FEPRABESAES T, MG N AR T 2. ERZEIRN
Y, EWIRHLES N, #EAITF AR, SR T A
Jii BRI RARSS, BIX 7 AT 48 2 I f)aE R S iy (e 2 5
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M2 HEFEL) o S RRAN AL ) 28 A3 U i 2 ) 2 5 42 2% X 2 0 m] LA
FI T IXEESCA I R 55, PR fo fil B 1) B0 2 e 2 X 28t R TA B AN 1)
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[ B 2 Hi 9 435S IPOSHRVEAINERFRYE:, SR G 1 A 48 J 28 K
WU AT 6y 44 SEAA, - B BLBATIAE ] spaCy by ia] 1t I ©a i e T
RIS RN A

M S I BB T A B 0T, e R A
M2 DL AT, AT S I TROA . 2 RIS R
Fl M2 R S HOA T TR BRI B, AT S5 2 Bl 5
B 0 A

T A A R ] 25 T A AR R I 2%, A AN 7 ) AR DR /)N [
. HIFPRANGRRE. WA/ AR PERR. A1, KR EiEE
—HE. £HRIE ST, R E AR O R TR
BRI o I8 IR 28 R T SREFIR I R e X 45, e n DL a2
FealfN, SR HE 7 IR B R AR Y FIAE 55 o 3 VAR 42 X 28 45 SCA
iR AREE A, DOV EAN TR ASEE RN P51, A se 205) 1
e dE ) BN SR R

2 L8 AL SO B 7 — AN 52 AR O R TR SR, K]
CAEL g B TR i — BOCA, tHEE AN (aE 27
DURIMER . $m)ihil, BIAE B SOE Bkt S5 wi e A AR
o RMITRAERIMpaMLE s groe ZMAH, Hiin-granfii R,
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FIFLIRE R . ELinFRMT2 A ANew Yorkie—AMAdH, FNEATILT
MER AR &, 1T LI 2 2 B T 25 A M R AN B M R B D) 15 1 R

F .

22 WY 28 AN T I 2 ) BLIR AN A 1 H BURE SRR SEILI, T A2
NP IN LA DL, P AR g 2 — R AE T . BRIE S
REER 2R SRR R, e n] BLEE S B A RE R A) 1 Y B AR
i, BT DA AT DA I A e X 2 AR AULAS 21 2 B 7 22 1 SCAS B

TR AR FU R FE T IX RS EE N AR HiA]blue HY BUAESOA
the wall is paintedZ JaHIMEE SredtfF], TRHRATIARM T M
AN BT B 2R [R]85 SO 8] b o SRR SCER AR R S5 R R R 3
PR, RIEEIE AR, ABSERLAS[R] A4 N IR SR 1 AH (] £ 1) 2 T o
BN geis Fim] dog A AR SO H3E SCHIA], - BT DA RT DA RS 23 1
) 2 () AR AR R . FRE A B A E T s SR, e
L2 A] LT BB AN S s 2 [/ — =5[] . R B 3 SCA IR Hi 21X
TR

R T amtb S >) GEIEXHERS 3] I 2ERII R B 1)
TR O 22 ] DUAE BB SR b i OSSR B A v e N DA
HE fo A SR ) — >4k o

i 50 B ORE B BRSSO, R RIX 1A AR 5t
ik R i 25 B A 7 AT HEY, JFREEH T
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AP EA ST 2T 7RI MR 5 I K,
EA LERBA R — B, X7 N5 NRH B i, RIEg
W SRR YR, B R A G B 2R IE E RN
HAAE S A (NLG)

FITEL, WA B ) 1 A 222 X 288 AL 2 1R A 7R 10 2 SIS AR A A i AR
HELERHPES AT N AT 2R LR35 sl ok
G 27— SO TR AR AL

13.3 SCARARK

R T A 5 2 g TR R 5 BRI S B, DURCOURE
AR, PR NEARIIEE R . 35 PR, BATRK T8l — L0k
Eoy0': 0] 17 N E

AR 24 F A 2 P 28 S5 g s A 2 p 2, L BLAR SEBL AR
NLSTM, KHBACTZI LS o 3 X 48 AT LA [ s il B 1] iR B R 30f3
Ho BT TLSTMTE 2 2 HColah# 5 W) Understanding LSTH
Networks, 133 A LLNIX RS SCE AR EE 7 AELSTMAY A #5 J5 3 o

Andrej KarpathyfEf KT % F 5 i — kb 250 28K 1 SC 2 The
unreasonable effectiveness of Neural Networks, FHHSZIES N

Lua, HEZENKeras (—AMEFEMBRAIEREEEIHESD) o

F:FPythonifi 5 HITRBE 72 S A S IEAEVE R AR, RS S Bt
Ol TERN AT 2RO AR E A R Gt ABNAEH—4
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B R A EPAESR, USRS s Il fE . AE20185, ik
B MNRE ISR S, FrUARF UKerastEuRBIMESR, (HAE
I 22 T 47 A TR BN AT B A & AR 2R PR R

o TensorFlow: TensorFlowse A 8KA &) &A1 — Z AR 4 N 25 HE
a2, W2 N TR EE[#BAGoogle Brainfd FHIAELE ., 2Tk
TEHAFPIAZ, TensorFlowH —MEERIIHIRABI4EY, FHCFr
FEGPUT & EIZAT . SCRFGPUR — MR EZAReE, e nl LU
CPUBE PR AT H 2Fi8 5H.  [F N TensorFlowsg — i T B 5.1
B, FrUldEs A B, ZHESE R I SR R IR )
WERZ, HETE TR SR e T iE B 7 2.

e Theano: B HMMILA (Montreal Institute of Learning
Algorithms) fJYoshia Bengio (VREZ>JIEIX) AR A 5
— AR SIHERE . BT B TR S ST R — gy, R
MR Z I R, & —EdRF B RKIREY I RS, BAE
P & ik 4Edr, EEDIBES S, B RER T T EX
B 15 . LasagneflIBlocksiX A4 /& Theano I =B d2 11, % A0
B3 T )R ERE.

o Caffe&Caffe2: Caffese —ikH M TR IHIMESE, Hhn/H
KA TR B A IZAESE B U B A AL, VR4
kA AL, BoAE A2 HPythoniE 5 A RAESR, T2 @
IHCE. prototxt A RAF A 45 . 298K, X —H/MEIEIEA
seM S SRR, FATII A SR e FH B i — S e

o PyTorch: s —aKIE T LuafTorchFER A M IHESE, HEIS R
A AR MRS R K — . EE# Facebook ATHIFTRT
FATRC &R BB AR X, 4t 7 Z24APT. HTEE&S)
SUFE K R, #iUEES%.
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o Keras: Kerasze A B FHIPIREMESE. BT ESRZEHH
PR A A D e, B DA N 2 B FH T B Yk R BEAE
8. BN S FTensorFlowMiTheano MR EF . A TRAE ST
KA BB A B e A LR T TR 5 . FIB Kerasih g —
ANPER HVEBRHI# X, TensorFlowth & i KerasFT FL7E J5 BANI &
AMARRAT, XEREEARRBRK—BRE B, Keras{h A5
KEEAT 7.

SRV RN IR AR AR AT 1R, DMEEAR KNS5 R
FOUE o IXEEHEZEPE K BOAREA R Y, B BA AT e AR R A2 4 A
SR L R

i T2 BIA TR G178 St AR e 4, iz 28 L2 nl LA
W2 BRI, HETMS RS EEGE R T B RIS B B
f, AR Wk, B BUE RE L AR X 28 S5 R 45 21 B DY
H IR .

FATREAE FH 38 VAR 22 X 25 ) — AR ARLSTM CRAEILAZ M%) SRSk
BURTE RG], X4 AT LR FFC IS TR R4S BAciZ. S5 [H]
FRAlZERi), LSTMEAEREIAS AR LS R MEBERIESIET, &
A BT R HH AR 52 2] 5 B SCRREE,  LSTME & AR Re PR A 45
SEINEEE, i H AR 4 S5 R (RS 2 AR e e n] LR A ] T )R]
Hy BN 3C, R AE BLRT A A o

AN R S RNNAILS M Ja R B0 TR BLEOGB,  ATRAZ 5 T T

ME
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o Understanding LSTM Networks;

e [nreasonable Effectiveness of Recurrent Neural Networks.

NS B S — 20 FIRE 2 sk — Lo A B 2, 1B PR F pipak
condafE A HLpipzdE T KerasfliTensorFlow.

NS 2 Jupyter NotebookZ i FH Ml tit 3 B 45

import keras

from keras.models import Sequential

from keras.layers import LSTM, Dense, Dropout
from keras.callbacks import ModelCheckpoint
from keras.utils import np utils

import numpy as np

X LAY FHKeras PP, FHRIN—ALSIMEE . T — 2 & H 4
WEREHE . P FARFOCAREIRE T AR AN, X B TR 12
BB . X R I RN AT LURFEGIE M 7, RNNEE ST ik
J.K. Rowling. ShakespearedtZZVRH CHIE/EXME, AT LEIEE
Z.

fdi FHKeras A A TR B AT G T A R AR/ U GX B3]
TRETFHRD o i, BASCAZsource data. txt. £ NN
BARES, FrE AR A BRI EE LR, HE Ll 40k
A, AR K I 1817

filename = 'data/source data.txt'
data = open(filename) .read()
data = data.lower ()

# Find all the unique characters
chars sorted(list (set (data)))
char to int dict((c, i) for i, ¢ in enumerate (chars))
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dict ((i, <)
len (chars)

ix to char for i, ¢ in enumerate (chars))

vocab size

ERARHE R AT AR RN AR, TR AT R A R

A, —EFMER AN Z A & print (chars), vocab sizefll
char to intiIX=/2Z1{H.

TR T

['n|, ] l, l!” l&' mrn l(” l)', ”l, '_” ] ', lol, '1” 12',
13', 141,
15', 161, '7'[ 18', '9', ] '[ l,l, l?l, '['[ l]l, lal’ 'b'[ lcl,
'd'[ lel,
'f'[ lgl, IhI, liV, ljl, |k|, lll, Iml, lnI, lol, Ipl 'q'[ lrl,
's'l 'tll
'u'l 'v'I 'W'I 'x" 'y'I ‘z']

F DA
51

B Nide JG, FHRNEWT:
{'n': 0, " ':1, "t'. 2,6 'g': 3, "'"": 4, "(':5, ")':6, "'",': 17,
LS B 8,
r.': 9, '0': 10, '1': 11, '2': 12, '3': 13, '4': 14, '5': 15, '6':
16, '7':
17, '8': 18, '9': 19, ':': 20, ';': 21, '?': 22, '[': 23, ']': 24,
'a': 25,
'b': 26, 'c¢': 27, 'd': 28, 'e': 29, 'f': 30, 'g': 31, 'h': 32,
'i': 33,
'J': 34, 'k': 35, '1': 36, 'm': 37, 'n': 38, 'o': 39, 'p': 40,
'q': 41,
'r': 42, 's': 43, 't': 44, 'u': 45, 'v': 46, 'w': 47, 'x': 48,
lyv 49’
'z': 50}
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RNNZ 52 75 P SR N, R SRR P 41 . BILIERS Bodla i b
B LA R P4

seq length = 100

list X = [ ]

list ¥ = [ ]

for i in range (0, len(chars) - seg length, 1):
seq in = raw text[i:1 + seq length]

seq out = raw text[i + seq length]
list X.append([char to int[char] for char in seg in])
list Y.append(char to int[seq out])

n patterns = len(list X)

B N AT BT R N A% I, B TR 2D A B

X = np.reshape(list X, (n_patterns, seq length, 1))
# Encode output as one-hot wvector
Y

np utils.to categorical (list Y)

PRI A g R S A L R RS A2 — DN R, BT AR T 5 one—hot 4w
AT b, ARHFIEHnp utils. to_categorical #EAT4mbS . 41U 418
FZ 5| 373 R mBE T g, AR 40 N ATs

TG I U 2 Y 2 AR R

model = Sequential ()
model.add (LSTM (256, input shape=(X.shape[l], X.shapel2])))

model.
model.
model.

add (Dropout (0.2))
add (Dense (y.shape[l], activation='softmax'))
compile (loss='categorical crossentropy', optimizer='adam')
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bR T — N HE —EMAEITHILSTM (ff HDenseflad)
dropout ratet N0.2, WUHEEKE Nsoftmax, MALKH L NADAM,

AP I ZEAAE — DM S BRI R A, Dropout {8 F R gtk
22 W25 R DL T AL 3 BRSO R e — i e oo i HEUE A B0 7
2o A S F RS Bl X 2% LT b 7 2/ TN AN B Sl 22 T )

RE

ERIX B S MEE TSR T — AT R A E N
AT ERAENESME. W LRI ESIEFE R —1
REDEORMM . X B RS A2 E fKeras £ ROCAR HIbnHES
o

WG AR IR F B, Sscikit—learnZBALL, A it g RN

mJ .

filepath="weights-improvement-{epoch:02d}-{loss:.4f}.hdf5"
checkpoint = ModelCheckpoint (filepath, monitor='loss', verbose=1,
save best only=True, mode='min')

callbacks list = [checkpoint]

# fit the model
model.fit (X, y, epochs=20, batch size=128,
callbacks=callbacks list)

fit PRSI NE LY ZRn_epochsik, ARG IEL R 7 RIEA
RN Zx i P AL R AT T oK

£1t BRI ETE I Z5 P I TR B e TN R EE R R/, AEAE T SRR 5N
N EE K
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AT il grT7 AR e I — A~ B I Zxie R 2 A -

filename = "weights.hdf5"
model.load weights (filename)
model.compile (loss="'categorical crossentropy', optimizer='adam')

PAMFE] T —DINGRAF AR, ] U625 7 A7 2R SCA
FEAIT

start
pattern

np.random.randint (0, len(X) - 1)
np.ravel (X[start]).tolist ()

RN A BB AE ) SCAR B INBENL— 2, BT DL numpy 25K FR 58 7457
H B RYE

output = []
for i in range(250):
X = np.reshape(pattern, (1, len(pattern), 1))

X x / float(vocab size)

prediction model .predict (x, verbose = 0)
index np.argmax (prediction)
result index

output.append (result)
pattern.append (index)
pattern = pattern[l : len(pattern)]
print (""", ''.join([ix to char[value] for value in output]), """)

A PVE R, FEFBATERIN A ST x, R 7 IR &
KHT =R RIS Cargmax bR 0 7] HH S8R 26 55K 1“7 44
id) , RJERZRGIFEHON TR, JPR LIS s SR . iR
e R B, BN Z s 1T 2 MEH .

LSTM/R I H (R g BT IR AN R 2, B8 il LB AT A B INE 2
HIEEL BUSHOAGIE L TSR . 588, — MR s g B E i
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epochs M1 Z RN G, MRMWESBFLLLIRIL . Andrej Karpathy[)
HEUEIAIL XA 10, R T Shakespeare F11 i nuxf {5 I
HISZEG R R o

X AN B REAT AL, A B I ZRepoch, B REEALTIIIZL
o BN 2 R A epoch Il ZR IR EFIAE 3G NI ZRA I TA] pleAS .
R AR B EIRRNN, A S E A R A A, KerasHl
G T

13.4 M4

AREFE s VIR AR . FATRIIINGR T — N EE
RS R, ARG NIERISOARE s . EE B BEE H A
RLgE N, EFHEL— DRSS ET T

FR ORI ot B 1) SCAS AR il R RA TR IR AN 8 36, (BAE H AR L
KA s, M2 ERE N = A LS = BT RUR, LSO 72k
MR, F— 2B RIHE FKeras flspaCy AT SCA 732K

CENARE AT, BV L N AISCE, RINERNIRE 5 2] A
A R R 1) PR

o NLP Best Practices;
e Deep Learning and Representations;

e lnreasonable Effectiveness of Neural Networks;
o Best of 2017 for NLP and DL.
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B 7 OORAE DT T R E S S HOR, I A
ZEAE RO o AR FERG SR AN OBIE ST DA R FE 57 2, el =2 el g A
— M RE AT U K Kerastid Y, DL S AnAa) R 8 B2 o S RN 2
spaCy IR /K £ H o

14.1 KerasHlspaCy

EI3EIRTT T AR E F INELE, KB IRANN G Keras, [FHIE
PR Z a4 B spaCy AT IR 22 S o

BRSO B RE T, BT KerastE B, (H2EA A
PR O SR ] D sCMIBIA L I T 4 23 3 Jt Ao e X 4 AR 2R
BEAT SO 3 FRIZ D Pa R IX EE N 2%

1E 167 B [B]EIPy thon WP H& AL B 25 FhiR B 2 STHEZERY, A ¥ KerasH

RN RPRE, R R R M4

KerasfJH BN KI5 N G R AL | — & falid RIAPT R NXT & 2% Y
RIEEZ S R bR [ TensorFlowiX — TAVLAHESE, KerasiEMF7i A i1
2R TN ZHEHPINELE ., HKerast# 58T H# %, STensorFlowdt
RNE. keras, JLONTKJE ¥ A3 2 7B SCRE . ONTK 2 —F AR
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FIRRARZ W2 1 G 0, AR BAXT BN, BENEHAME
TensorFlowaTheanoBFE) 2 M« KerasHIFFMEAETS I BE AN e s 2
MEZAE NG HTAT 2 K P BN E RS AL X SCRE, B
I P AT LLEEStackoVer flowMIGi tHub“F & 3R Ak M B 7 % . [4]
), AR A AE B A - PR AR R B, ) S SR K Cor eML ] BA [ s
S FFi0SHIKeras I FF K -

A ik HEKeras B AAL 2 K yKeras JE 5 25 5 AT TR 73 AT
5. AHCaZ R T IALBAESOAR i B EENE, iKerasi2 {1
TR, HER DTSR AL BB . PUTIRZ S Z 00
[FIFE e BEEOOA, H BN SCATRERS A AR B, SCARAE AN 75 22
1R R G 2R il R PS DB | WER=Et ik UM SN W15 N DY E S
THRE B RO 7 IS5, IR 70 0 FIUAL BRI T 5715 Pl iR ) A B3
ZSa ¢

A PR B 2 8 A AR HER Y, B —DMRANE . 2R
JEA AR . X R G e sl A R 7 SGE R A . A
[FISEAL R 2 P 28 A AR REER T 30, BN AR N 48 /2 — 4 5
M, EMTRZIAA 2N ER. F13TPIATH T SO i i
U2 RN 2% H R SR SR AT AL RUE R &, ARaR B3 e
P2 B E RE B ER P T 45K . 21252, H ETRHIT N SO S-S0 7
I 28 457 2t AT 78 70 BOBEIT, B3 TeAHE O W] e B 2 DL S
&M, Pra SRR D TS S ke Ok, H
22 A V2 RAISUR, SRR N R REEIRERD .
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Kerasf'E 7 SR ARE 7638, LA EIF 7 LL T < TKeras
B

e KerastZ,

KerasHJJZ (layer) ;
Core Layer (&EREE)
Keras a4 ;

LSTM;

LRE

AN B K e e e S AL SCARHEAT 42, FTDLE R AiE
22, LSTMAIRNNZE Bij 2 &R0t 2% ] Jm T B~ JE 5 A F B .

PA TR Fe AIBREAE g 70 264, IXTEWRE g — MR e
Pk, 28 S 2 S A 2 22 1) B AR 4%

FEIR AN VIR T AT 2 HT, ek ) A spaCy BL B anfa] 5%
FE B REER . BARZATEZR H & L spaCy BRI S H IR AN 44
W, (BB TERE TR, AR RPOShriE. NERFRIEIE £ 1Tk
fiEtfr . FRAT AT LAt spaCy IRt FE U E B &, B2 {5 MispaCy 4%
M, HOGENGBIE ARG B (H2, REatk, OISR L
B AT B € X ZAMESiES, ks BN R, wER
HE, BHFEE - MHTEAEUEREERES, DRIESERLE 4[]
NEGE EAEAE .
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MECARMAE, Fefli FDoc2Veckf TG REAT [ FEAY,, Bl J5 A8 F Fm it
giitoroSas CAnAha W) dh47 00360 — Bl i, tha] DIgeAiAE
R g IR EE S TNV S ) R Gt R, AR — AN

PZE 2 PAT I 227 AR S5 B 70 2K 4%

spaCy#efit 7 N B fTextCategorizerHAf, FATUASSMLT HoAth2H
77 RN, BIAIPOSHRIEFINERFRIE . &I REWS 5 HAh i i A4
RERK, WGensimfWord2VecikGloVe, FEFIRATIEN —Kerashi
A, JATTE 3 RS SR JE 7 [F] s 48 FH spaCy MK eras BT T A 5K 7 2R

SR
14.2 f¥FKerasitiT X A4

AT B 2 TVDBIS Iy FAE 55 X2 — A/ NEdleE, Tl
IEAER, HHIRE G iEid KerasiiF. T REHHE RN ER HIE,
RUONFE /N S EAE R SCRF I EANL (SYMD , A EEIRFEE A2 f 2%
(DNND) HUAGSE 4 B 0 R . AP EERN 1R Wil Kerasty
A2 W 2t o SR LTI 5, Bt LSO IE FESVMIEAT 2 B . AR E A
W RREM B SN S AR AL SORBE I R 22 0 2%
I, THEERRRALRZEHIGIH ., BEEar, FOZ s
SE3E A F R AR B R Hdls S B i AL 45 2R
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N PACIER B FKerasE s K155, B42 ~NKeras/examples,
Fir CLsE 3 m] DLZE B 2 HLUI iz 47 A6 X A5

AN IR 45, B e naug L3k,

from keras.preprocessing import sequence
from keras.models import Sequential

from keras.layers import Dense, Embedding
from keras.layers import LSTM

from keras.datasets import imdb

LU 2 — Sy B I

o KM FEB A HKeras P FIAL AR, R 9 FRATTHE A8 A
Keras (IMDB) A& (a4

o fEHLSTMHR TR AL, FEATI I SCAE RSS2, &
FT 1o A P 28 I 2485 TR AR AR

o LSTMUAZMLEH I —ANE, BAERIHE TR, FrelwE
F S A\Sequential 2. HAPDenseZStiulindk, E AM%HE5H 4
EZZ

max features = 20000

maxlen = 80 # cut texts after this number of words (among top
max features

most common words)

batch size = 32

print ('Loading data...")

(x_train, y train), (x _test, y test) =

imdb.load data(num words=max features)

print (len(x train), 'train sequences')

print (len(x test), 'test sequences')

print ('Pad sequences (samples x time) ')

X train = sequence.pad sequences(x train, maxlen=maxlen)
X test = sequence.pad sequences (x test, maxlen=maxlen)
print ('x train shape:', x train.shape)

print ('x test shape:', x test.shape)
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max features AR EHE G T Or B 1) S S e m] Ko, A9 rp
{E 420000, ZZH5 HEAT SCAR AL PR IR 152 BB e 2 B3] B0 O[]
max lenLREAERFRMNBHRE LN Z DA RIEFEANE, FOHE R
XA E A A N, i DL AE 7 ZE R AT B B N B EE .
batch sizeZLEANKBIEMNAGKIFEALE, @HF LLKHE. Y
AT LU IS print e HEE BRI NTERRFER] & (AT DU I 4
HAKD -

A 18 T ZAC R ER V173 B 2B At 5

print ('Build model...")

model = Sequential ()

model.add (Embedding (max features, 128))
model.add (LSTM (128, dropout=0.2, recurrent dropout=0.2))
model.add (Dense (1, activation='sigmoid'))

BAME L4ﬁﬁﬁ%?jcﬁ'&?~/\a<$%ﬂé% — AT TP AR
R, AR, X — N E R 4% . FJ%%E% JZ R 1R
N2, %2R EE M 200004E £ 45 21 1284 . X — 2] LA v A
Word2VecEiGloVe M FH G R UF HIIK AN Z . 26 ZRLSIMZE, &0
e 128, FrLlix)z i th 45 12 1284k

LSTME & — A dropout 24, LABTIENZRd L&, BRIMEDNO. 2.
KINLSTMAZ B T M 2%, FrbLH H & i8F — recurrent dropoutZ
£, WIEANO. 2. & — BN 2EREE, WARLSTME KM
o BORBRECR Hsigmoide WIR AR Hactivation)d&t, WA
Kz B EE S BeE R AU B . DR E CAaiE R 7 By
A R 25 i AN A Ol R AT A, — A SRR I 2 R e A
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AL IE A B2 AR AT AT Y i) P 5550 S 26 AEE o AE TN 2 T
W EEH AT compilefIfit k%,

# try using different optimizers and different optimizer configs
model.compile (loss="'binary crossentropy',
optimizer="adam',
metrics=['accuracy'])
print ('Train...")
model.fit (x train, y train,
batch size=batch size,
epochs=15,
validation data=(x_test, y test))

KBS R BAT LR, SRR HHL R A CPU, A IIZRid 15

] e HE4230~6043 41,

WA J5, HUAT LT TIAESS T . 8 AT R R
compileT¥EH B B lossBi B Abinary crossentropy, AL IEA
adam, JJTAPHLE RN 28 HR A Z R B IX NS4 LossARRMPEE [ 2%
PRI TE S BIHE 2 A 218, A REARZR anfrr i 2 AL
H PR LA R

BRI — R IR L IR, Kerasi@ftfevaluationpf % n] LA
RIF ST FFIT RN GRS 40 h -

score, acc = model.evaluate(x test, y test,

batch size=batch size)
print ('Test score:', score)
print ('Test accuracy:', acc)

FIFE, USRI . FHKerasty i G RMI L BRI % — 2. &
AT L R A 22 X 2 48 P IMDBES s SR I 25 0F F 30 2%, I e BiAE
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B T RET RIS 2KE ). B — D Foams, AT
FERF RS — AR 25

GRS T EZ T 2 ESHATIE. =T,

from keras.preprocessing import sequence

from keras.models import Sequential

from keras.layers import Dense, Dropout, Activation
from keras.layers import Embedding

from keras.layers import LSTM

from keras.layers import ConvlD, MaxPoolinglD

from keras.datasets import imdb

import&/rahn 7L I nER2E, thinDropout flActivationds,
LA LR AL 2R, EblinConviDAIMaxPoolinglD.

# Convolution

kernel size = 5
filters = 64

pool size = 4

# Embedding

max_ features = 20000
maxlen = 100
embedding size = 128
# LSTM

lstm output size = 70
# Training

batch size = 30
epochs = 2

AR RERGIRENARE, AiX—nLb, AEmELR
ARFROIAT R E, VXS R B AR T Ok, BER
AR B H o M BRI 2R A LA B AR I ) P B AR 2 56 A
5], ATLAEAR

print ('Build model...")
model = Sequential ()
model.add (Embedding (max features, embedding size,
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input length=maxlen))

model.add (Dropout (0.25))

model.add (ConvlD(filters,
kernel size,
padding='valid',
activation='relu',
strides=1))

model.add (MaxPoolinglD (pool size=pool size))

model.add (LSTM(lstm output size))

model.add (Dense (1))

model.add (Activation ('sigmoid'))

INE 7 AR A LU AT T R ) H R R E 5 2 . BRI Jafk
BUERBR 2B N, IAE— AT 7JZ . Dropout #5775 & ik AE 5l
W—=, (HEEMIERTREDIEEME. REHRNE N ERE,
XA EI a0 2 IR 2 &/ SR AL E

HEHam)E (Pooling Layer) , tH &AL M 254K R 4514
[R]85 o WrdHAR AR 22 ) 28 PRAE 3 fE AL 2 I Dy RE e SN,
T D 28 S BT R R, Alid 2y 7P Eg G . 3k
Mzt aenBEHME, BfhActivation)z, HIH & EEE KA
sigmoid IMMEN—R. MZIERETEHRE, IdTcompileMIfiteR%l, H
Hloss R EIE B S FEIFETE.

model.compile (loss="'binary crossentropy',
optimizer="adam',
metrics=['accuracy'])
print ('Train...")
model.fit (x train, y train,
batch size=batch size,
epochs=epochs,
validation data=(x_test, y test))
score, acc = model.evaluate(x test, y test, batch size=batch size)
print ('Test score:', score)
print ('Test accuracy:', acc)
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R LB BB I X B8 20 65 R A 7 R RS AT P
o F14h, CPURIIZRI Al thIE & 307081 DL L.

AT 2 BT HE B anry 78 7y 28 2 48 FH T 250 14 B3] i N SR EXCEE RK
R fHHKerasSZIIX AN R AEF 7 . FHI12EH A H T GloVeldir Al
SrARHS, eI RS A

BASE DIR = '"'" # you would have to paste the actual directory of
where your

GloVe file is over here.

GLOVE DIR = os.path.join(BASE DIR, 'glove.6B')

MAX SEQUENCE LENGTH = 1000

MAX NUM WORDS = 20000

EMBEDDING DIM 100

FATREAE AT I 22 T/ S HOR T B INEGa RN, 25— D2 WSCAF
7 ) IX S A R NN E AT LR T

print ('Indexing word vectors.')
embeddings index = {}
with open(os.path.join(GLOVE DIR, 'glove.6B.100d.txt')) as f:
for line in f:
values = line.split()
word = values[0]
coefs = np.asarray(values[l:], dtype='float32"')
embeddings index[word] = coefs
print ('Found %s word vectors.' % len(embeddings index))

RTINS AR 2E AT — A el S A0 AT A SE O I B B1L
FERE L — N HERFE R SEBR s R -

print ('Preparing embedding matrix.')
# prepare embedding matrix
num words = min (MAX NUM WORDS, len(word index) + 1)
embedding matrix = np.zeros((num words, EMBEDDING DIM))
for word, i in word index.items () :
if i >= MAX NUM WORDS:
continue
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embedding vector = embeddings index.get (word)

if embedding vector is not None:
# words not found in embedding index will be all-zeros.
embedding matrix[i] = embedding vector

WAL A HES I AEB R R RN, EER e RN ZE R
trainableZ ¥ NFalse, FATE% EFEAS F B8] 7] & .

embedding layer = Embedding (num words,
EMBEDDING DIM,
weights=[embedding matrix],
input length=MAX SEQUENCE LENGTH,
trainable=False)

[ e X A 2 g 3 3 o tB AR AR A2 T

print ('Training model.")

# train a 1D convnet with global maxpooling

sequence input = Input (shape=(MAX SEQUENCE LENGTH, ),
dtype='int32")

embedded sequences = embedding layer (sequence input)

x = ConvlD (128, 5, activation='relu') (embedded sequences)
x = MaxPoolinglD(5) (x)

x = Conv1lD (128, 5, activation='relu') (x)

x = MaxPoolinglD(5) (x)

x = ConvlD (128, 5, activation='relu') (x)

x = GlobalMaxPoolinglD() (x)

x = Dense (128, activation='relu') (x)

preds = Dense(len(labels index), activation='softmax') (x)

EZonplt, RERHERIEA AR, AR RxZH )z, preds
RN R R ER, R BHExMpredsfé4iModel 35, FA
P 58 I T aa E T 25

model = Model (sequence input, preds)
model.compile (loss="'categorical crossentropy',
optimizer="'rmsprop',
metrics=["'acc'])
model.fit (x train, y train,
batch size=128,
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epochs=10,
validation data=(x_val, y val))

XH, AMFH 7 losspK#categorical crossentropy, JF
S 2 S M ANE B Loss BB AL B kR B s AL S 8. Btk
ik, TATTER T — DNERGIRM AN KA, @5 | —aE
BRI ROR BB Horfr, AR AN RITE RS OR8E, JUH R IIZRdm 4
ARz o BN FT AR B2 ST SCAR K] B SCE R, A RATTI A
22 W 2% B AT TE 4T 1) T e

— RGO, BRRR LR AR R R A 4, M58 A H AR RN
BRI E M —F. FRBIMES2ECaitied 7, #iEmns
U IR ANBEAREN T R SUE R, I H SR A B 4 it
iR 7R BTN AR, BRI RN RS
MEE BN UE BNSCAEESE, AT MR KRR AL
KINGRAP 2%, QIR EIZHZFER, Wl U SRR R4 R 52 K
DIAESS . AT U A — ARl B 2, a0 S R A LB AR
DU Sr 73 SR B R FERA T AT SCAR IS, SRBRAE TR E AR
BRI VE REANAERA 2

Keras&—/~3 5 2 F A R ISR 58 KR S 22 STHESR . Arxiv
ERFRENRE IR LEE 5| AEE AT HKerasH K A EER:, 18IS
AR F—E 222, FRATSZ B B B A i 28 X 28 2 A0 ] 74
I

14.3 ¥ spaCyitiT X A4
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B OR KR 73 I T AT T80 B P K eras SRAAT 70 2RAE 55, AR
B ZAF B spaCy R & PAT A S . B3, 5. 6. THELENH
L spaCy £ SXCA M EIIREST, P DA T SCARIIERE 22 20 v, AT
SREME B E M — A RE S AR AF AL 3 SCAR I 5r 2588 o spaCy SCRFFIFFSC
KR TTI MR ERMR A MY 7 FEthine, &F —MEi
SKerasfEl. fEspaCy ) E 73, AT ARG RG], BEGEEE
H AT B L

1AM IR H spaCy B W, 44N
deep_learning keras. py. XI5 IHILLSTMIERL | — MG B 2R
5%, R T RN BIR L 2R 72287730, RlspaCyMKerasEE mif /7
o BRMMARS T, ft 208, Wil BO0 SO 38, 1
HKerasEiTensorf lowfAT X Fl Z P IERAT 55 LU N AL, Rl IGIX R Aar 56
spaCyRE JJ I — MR LF A1 T

import plac

import random

import pathlib

import cytoolz

import numpy

from keras.models import Sequential, model from json
from keras.layers import LSTM, Dense, Embedding, Bidirectional
from keras.layers import TimeDistributed

from keras.optimizers import Adam

import thinc.extra.datasets

from spacy.compat import pickle

import spacy

FATNAZREWE R I 2 IN#E RIS, B2 ¥ 5KerasElspaCy
— e A,
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class SentimentAnalyser (object) :

@classmethod
def load(cls, path, nlp, max length=100):
with (path / 'config.json').open() as file :

model = model from json(file .read())
with (path / 'model") . open('rb') as file :
lstm weights = pickle.load(file )
embeddings = get embeddings (nlp.vocab)
model.set weights([embeddings] + lstm weights)
return cls(model, max length=max length)
def  init (self, model, max length=100):
self. model = model
self.max length = max length
def call (self, doc):
X = get features([doc], self.max length)
y = self. model.predict (X)
self.set sentiment (doc, vy)

XBACES AT UAT € T —N 38, IR 1 Ay I AR ik
AE . R WIIEA R e KK, R E AR kAT 1. load
JTEIR BRI 5, BATTAEPRAl 7 9% A FH iz A AL ki B
Mo VIR 7 B8 AR G flimax lengthiX IS4, JE#EHN
KRNZHRAN . cal TR B AR R =, THEHN . &
THE Upipe iiE, fRIEM R, pipefiEHZSentimentAnalyser2E B
) 51 BRI

def pipe(self, docs, batch size=1000, n threads=2):
for minibatch in cytoolz.partition all (batch size, docs):
minibatch = list (minibatch)
sentences = []
for doc in minibatch:
sentences.extend (doc.sents)
Xs = get features(sentences, self.max length)
ys = self. model.predict (Xs)
for sent, label in zip(sentences, ys):
sent.doc.sentiment += label - 0.5
for doc in minibatch:
yield doc
def set sentiment (self, doc, y):
doc.sentiment = float(y[0])
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pipe i LK br FRALRK ALV 7 ittt J5 AT I . R) LLE 2
ys=self. model. predict (Xs) 17, EitHBFEMEIF NS —
TR . AT T IR RImE, kD — IR %L,
ARG 4R R -

def get labelled sentences(docs, doc labels):
labels = []
sentences = []
for doc, y in zip(docs, doc labels):
for sent in doc.sents:
sentences.append (sent)
labels.append (y)
return sentences, numpy.asarray(labels, dtype='int32"'")
def get features(docs, max length):
docs = list (docs)
Xs = numpy.zeros ((len(docs), max length), dtype='int32')
for i, doc in enumerate (docs) :
3 =20
for token in doc:
vector id = token.vocab.vectors.find(key=token.orth)
if vector id >= O0:

Xs[i, J] = vector_ id
else:
Xs[i, 31 = 0
J+=1
if j >= max length:
break

return Xs

get labelled sentences VLR BRG] T HIFRES
get features FVEFR ETLH B L VE, BRFEA XM= Z EH
RRE M) £

def train(train texts, train labels, dev texts,
dev labels,

lstm shape, lstm settings, lstm optimizer,
batch size=100, nb epoch=5, by sentence=True):

nlp = spacy.load('en vectors web 1g')

nlp.add pipe(nlp.create pipe('sentencizer'))

embeddings = get embeddings (nlp.vocab)

model = compile lstm(embeddings, lstm shape,
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lstm settings)
train docs = list(nlp.pipe(train_ texts))
dev _docs = list(nlp.pipe(dev_texts))
if by sentence:
train docs, train labels =
get labelled sentences(train docs, train labels)
dev docs, dev labels =
get labelled sentences (dev docs,
dev labels)
train X = get features(train docs,
lstm shape['max length'])
dev X = get features(dev _docs,
lstm shape['max length'])
model.fit (train X, train labels, validation data=
(dev X,
dev labels),
nb epoch=nb epoch, batch size=batch size)
return model

i B, train A S EEIGIE Y, UL spaCyift /KR T
BRI, AR FREsentencizer. N ZMIFLSTM, A5 17k
NN#E S SFE NS, DSR2 85 .

def compile lstm(embeddings, shape, settings):
model = Sequential ()
model .add (
Embedding (

embeddings.shape[0],
embeddings.shapel[l],
input length=shape['max length'],
trainable=False,
weights=[embeddings],
mask zero=True

model.add (TimeDistributed (Dense (shape['nr hidden'],
use bias=False)))
model.add (Bidirectional (LSTM (shape['nr hidden'],
recurrent dropout=settings|['dropout'],
dropout=settings|['dropout'])))
model.add (Dense (shape['nr class'], activation='sigmoid'))
model.compile (optimizer=Adam(lr=settings['lr']),
loss='binary crossentropy',metrics=["'accuracy'])
return model
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XS AR AE T T A B I, S M EHE R
AT T P71 81 v (5 F Keras B fiMode 138, 12273481 JU SR F WU AT LS TMOR:

def get embeddings (vocab) :
return vocab.vectors.data
def evaluate (model dir, texts, labels, max length=100):
def create pipeline (nlp):
LI B |
This could be a lambda, but named functions are easier
to read in Python.
T
return [nlp.tagger, nlp.parser,
SentimentAnalyser.load(model dir, nlp,
max length=max length) ]
nlp = spacy.load('en')
nlp.pipeline = create pipeline (nlp)

correct = 0

i=20

for doc in nlp.pipe(texts, batch size=1000, n threads=4):
correct += bool (doc.sentiment >= 0.5) == bool (labels[i])
i4=1

return float (correct) / i

evaluate J7EIR [PIFRPAT ORI UEFE bR, SRS Z g, H
K B R AR 2 51 B Boe T ULAL .

def read data(data dir, 1limit=0):

examples = []
for subdir, label in (('pos', 1), ('neg', 0)):
for filename in (data dir / subdir).iterdir():
with filename.open() as file :

text = file .read()
examples.append( (text, label))
random.shuffle (examples)
if limit >= 1:
examples = examples|[:1limit]
return zip (*examples) # Unzips into two lists

T 1 A P IMDBERC I 68, I — > A 42 1R 7 r) gl 46
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@plac.annotations (

train dir=("Location of training file or directory"),

dev _dir=("Location of development file or directory"),

model dir=("Location of output model directory",),

is runtime=("Demonstrate run-time usage", "flag", "r", bool),

nr:hidden=("Number of hidden units", "option", "H", int),
max length=("Maximum sentence length", "option", "L", int),
dropout=("Dropout", "option", "d", float),

learn rate=("Learn rate", "option", "e", float),
nb epoch=("Number of training epochs", "option", "i", int),
batch size=("Size of minibatches for training LSTM", "option",
"b", -
int),

nr examples=("Limit to N examples", "option", "n", int)

)

ARRL R T VR RE A W 7 B o () — 284 &, IR H o, d8 1T
I TR RIS S8 280 N KB main BRI N 25

def main(model dir=None, train dir=None, dev dir=None,
is runtime=False,
nr hidden=64, max length=100, # Shape
dropout=0.5, learn rate=0.001, # General NN config
nb _epoch=5, batch size=100, nr examples=-1): # Training
params
if model dir is not None:
model dir = pathlib.Path(model dir)
if train dir is None or dev dir is None:
imdb data = thinc.extra.datasets.imdb ()
if is runtime:
if dev _dir is None:
dev texts, dev labels = zip(*imdb data[l])
else:
dev texts, dev labels = read data(dev dir)
acc = evaluate (model dir, dev texts, dev labels,
max length=max length)

print (acc)

else:
if train dir is None:
train texts, train labels = zip(*imdb data[0])
else:
print ("Read data")
train texts, train labels = read data(train dir,

limit=nr examples)
if dev _dir is None:
dev texts, dev labels = zip(*imdb data[l])
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else:
dev texts, dev labels = read data(dev _dir, imdb data,
limit=nr examples)
train labels = numpy.asarray(train labels, dtype='int32")
dev labels = numpy.asarray(dev_ labels, dtype='int32')
lstm = train(train texts, train labels, dev texts,
dev labels,
{'nr hidden': nr hidden, 'max length':
max length,
'nr class': 1},
{'dropout': dropout, 'lr': learn rate},
{},
nb epoch=nb epoch, batch size=batch size)
weights = lstm.get weights()
if model dir is not None:

with (model dir / 'model') .open('wb') as file :
pickle.dump (weights[1l:], file )
with (model dir / 'config.json') .open('wb') as file :
file .write(lstm.to json())
if name == "' main_ ':

plac.call (main)

maineRBAARGIR S, (B R B SCuE Al J LT B B AL S
Je, PLEINEE AR ARSI AT o AR5 2 A 15 /7 24T B X B 4T
BE, EXFER T, FiliEiTevaluate 5k, WRAFTEITE, I
WA TR MR, 1stm. train7iEH THATIIZ0E
2, R E B RAFfEmode 1 R EAEFrig € H X

UK is AT PRAFAIAE L i 2 3 148 i Keras Al
spaCy IR« (EAMG A, T OB IR /& U] BE B B> SO f) sent iment
H, KITAIRE . spaCy AT — MRFIE A DRUES A A 2 BN Br 2l
o (HIXFE G R BRI, — OO R 45 R A AEAE 2 B 450
PERBER], AR 2 IR RT Lt 45 B A HE T oKk .

A IR I ZR R R A SO B 2N R A
tbdndoc. sentiment i AL ) — DM@ M. IZEACR K. &,
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doc = nlp(document)

nlpse A TRINIIZRET R T in a1 /K 26 30 %, SOR R IRATTAY
HHT AR ATUNICODES. A% . R [F] fijdocXf R AL & 15 BUE B o

A T3 n] DRI SO 8 5 5 FEAI R AR SR A% S 7 2845
IR A 7 ZESCBLIR /K e Bupdate J7VARD AT o JATTE A - i i 5
AR, LN AR RIS AERUKE H AT 1 IRLERAE

import plac

import random

from pathlib import Path

import thinc.extra.datasets

import spacy

from spacy.util import minibatch, compounding

T #EGEE LRI —FE, {BR X %A HKerasds, BUmMACZ )
sethine, RlspaCyfIy BIRE S >1H .

@plac.annotations (

model=("Model name. Defaults to blank 'en' model.", "option",
"m" ,
str),
output dir=("Optional output directory", "option", "o", Path),
n texts=("Number of texts to train from", "option", "t", int),

n_iter=("Number of training iterations", "option", "n", int))
def main (model=None, output dir=None, n iter=20, n texts=2000):
if model is not None:
nlp = spacy.load(model) # load existing spaCy model
print ("Loaded model '%$s'" % model)
else:
nlp = spacy.blank('en') # create blank Language class

print ("Created blank 'en' model")
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if 'textcat' not in nlp.pipe names:
textcat = nlp.create pipe('textcat')
nlp.add pipe (textcat, last=True)
# otherwise, get it, so we can add labels to it
else:
textcat = nlp.get pipe('textcat')
# add label to text classifier
textcat.add label ('POSITIVE')

XA N 1 SCAR > bn R, WERbRZE OAFAE, WA EdIn—
PREAIRZE

print ("Loading IMDB data...")

(train texts, train cats), (dev _texts, dev cats) =
load data(limit=n_ texts)

print ("Using {} examples ({} training, {} evaluation)"

.format (n_texts, len(train texts), len(dev texts)))

train data = list(zip(train_ texts,

[{'cats': cats} for cats in

train cats]))

XA InEL 7 &R, FRORAT T UIIZREE

other pipes = [pipe for pipe in nlp.pipe names if pipe !=
'textcat']

FEIFRR IR, O F B —Seniae AR, US40 h:

with nlp.disable pipes (*other pipes):
optimizer = nlp.begin training/()
print ("Training the model...")
print ("{:"5}t{:"5}t{:"5}t{:"5}'.format ('LOSS', 'P', 'R', 'F'"))
for 1 in range(n_iter):
losses = {}
# batch up the examples using spaCy's minibatch
batches = minibatch(train data, size=compounding(4., 32.,
1.001))
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for batch in batches:
texts, annotations = zip (*batch)
nlp.update (texts, annotations, sgd=optimizer, drop=0.2,
losses=losses)

SR e AHE, BT AR 2R EdE . nlp. update
T X BACE %0, A IR E BAERHAT IS

with textcat.model.use params (optimizer.averages):
# evaluate on the dev data split off in
load data()
scores = evaluate (nlp.tokenizer, textcat, dev texts, dev cats)
print ("{0:.3f}t{1:.3f}t{2:.3f}t{3:.3f}"
# print a simple table
.format (losses['textcat'],
scores|['textcat p'],
scores|['textcat r'], scores['textcat f']))
if output dir is not None:
output dir = Path (output dir)
if not output dir.exists():
output dir.mkdir ()
nlp.to disk (output dir)
print ("Saved model to", output dir)
# test the saved model
print ("Loading from", output dir)
nlp2 = spacy.load(output dir)
doc?2 nlp2 (test text)
print (test text, doc2.cats)

i

SRJE THSRORGRE A Bl 3N E 7 B AL D5 25 R AR A . maingg
B sJa —ak oy R e R R OR A7 A far tH H % (IR 24858
e, IR ORAT B

%
-

def load data(limit=0, split=0.8):
"""Load data from the IMDB dataset."""
# Partition off part of the train data for evaluation

train data, = thinc.extra.datasets.imdb()
random.shuffle (train data)

train data = train data[-limit:]

texts, labels = zip(*train data)

cats = [{'POSITIVE': bool(y)} for y in labels]

split = int(len(train data) * split)
return (texts[:split], cats[:split]), (texts[split:],
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cats[split:])
def evaluate (tokenizer, textcat, texts, cats):
docs = (tokenizer (text) for text in texts)

tp = le-8 # True positives
fp = le-8 # False positives
fn = le-8 # False negatives
tn = 1le-8 # True negatives

for i, doc in enumerate (textcat.pipe(docs)):
gold = cats[i]
for label, score in doc.cats.items () :
if label not in gold:
continue
if score >= 0.5 and gold[label] >= 0.5:
tp += 1.
elif score >= 0.5 and gold[label] < 0.5:
fp += 1.
elif score < 0.5 and gold[label] < 0.5:
tn += 1
elif score < 0.5 and gold[label] >= 0.5:
fn += 1
precision = tp / (tp + fp)
recall = tp / (tp + fn)

f score = 2 * (precision * recall) / (precision + recall)
return {'textcat p': precision, 'textcat r': recall,
'textcat f':
f score}
if name == "' main_ ':

plac.call (main)

FAVEE R ) T & Boh B P I T7E, — A in# a5,
AN R AR PR RE . M thine B ROECRSR, JFIR[E14T
UM & . evaluate iR BUHIF R E A8 HESL Bk
AL, DA A IR R AE .

test text = "This movie disappointed me severely"
doc = nlp(test text)
print (test text, doc.cats)

doc. catsfFfili ¥ BB H, WELELHMES, L
ST 15 IR 2545 B
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Keras®E . | spaCyJa, #HspaCy ] LA 2] B3O @ X — R, G ok
TR

14.4 R4

BN T CORRE ), ARENET KerasMspaCy HIER T
IRSER T A BRI R BIRL o 1B BB AN SO 73 2R B RE Uy
T RGOS — 20, W BN ECAS FH T 2R S AL AT DK 3%
S RAEG R B R . IAETRATHI SCAR I MK e BE i K T
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TR AT VIEARE I LD 8 — PP OO R BE SO 7138, Hooy
AL A SCA 5 AR o FRATT AT DA B A Dy S b B X Ry o 2
Yoy — Rl bet, SR “XERESEENR 17, AR AAERARXTIX
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AT ARG 28 LR 0 A kgt AT . Fse b, R HAE fKeras (515,
WSS TR IAT IS, ERBATR: i n) A oy — ARy B 70 26
S5 RIE 4 MRS KA HE . spaCyIBil1 BN IIRG, A4 &4
A HE VSRR SRR R

FF WA ERE AR, BATAT AE A A7 A B A, R
B RHR I 18 IR I W 5 I R 2 T SO P & SR R R X — A FB A,
BAE AR AT AR 2 0510 A A5 s Z it WA AR 15 B8 7 A 1 22
BT S PR 55 I S 25 A, A SRR PR P P IR B I 25
ISR REEAT A BT I, 1S BB 1 45

A I AR SCAR I Mt K R A B F Demo 2 25 812 . JEHGZAE
fii FKeras B spaCy X i B 2% TR ZFI, MNAZSGHEH — L) A A HLE
B PR S e, SRR R DI S AR RN B AR A Al
AR AL . TSR L0 IR I X M i, DAt FRAT 1 e
gy s EACHY AL R R TF o T AARHS 2 45t — A T L 5
i, AT 3 AR X bR -

from sklearn.naive bayes import GaussianNB
gnb = GaussianNB ()
gnb.fit (X, labels)
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AAR D E AR, MRAGEEIRPINER, TEECEX
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from textblob import TextBlob
analysis = TextBlob (text)
Pos or neg = analysis.sentiment.polarity

pos_or_negA& EAFMHNS text SUA AT IR It 17], R IE 1T /2 f7
), BAREENE R, ATRUE 2, IXFAPTSe v BRATAR % 2% & kb
BEIFHER, X 5Kerasiliscikit FFOIANR, J& & BRI SRS
M2, SRER D ECs SO . N IR G spaCy X &R 70 DL,
AR AR E B SCRE SR i N, AR SE T 4 17 ISR 1 Dy Je i
PRCEICRIEE o E—F @ TR LB SRR K L R gl
B, AR, nlpR AT H spaCy HEATIR 52 2 0 & Bl 2l
IR, 5 BHa4T LA AU .

doc = nlp(text)
sentiment value = doc.sentiment

ML JRIERE , TextBlobMspaCy L 17 & # 7 T8 SE LT VA AR
Ao B2 Al DAE FH TextBlob KAt iR, (HIEAT A I TextBlobf#
FIAE QR dh o ROz DU S 2 1 i S PR TE R LI 2R Y
FEHABIE B iz 5t T R EEASFIRAICECR . M F spaCyiEAT 1% k77
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TFGoogle F & sentiment analysis python<15 R £ 8% 44
R, H A ORER - # Koot tweet sPIG 28 534, I HLAR] T3 FHNLTK Y
BT 8  Br 88 KR IAT 70 At 1T AR ) 23 4 A58 FINL TK A 7 8]
HTextBlob. Kerasflscikit—learnAs[ 42, NLTKA JUH-H7r 288K
PAtbRICSCAR BN O, B REZ—AmEARRA, HET
AR R R

e AT DL ad i A 8] H At A O¢ BORE B AR 2R VR AR 1 AENLTK 1) 17 B
M EE I . NLTKHJSentimentAnalyzerZ a4 ) —tHign] LN H
& NG BT A g S it —Fh L

NLTK A& AT — A BBAT R T i 2
show most_informative features(), ‘& 0] AFRALSMFIERITELHE
B Wltn, fENILHBAE2E Y, winner. casinoZEBiE| L T AR B
THAFAIE o IXAN T35 AT A Y RFAEAE 1B DR A r LA B

winner = None ok : spam = 4.5 : 1.0
hello = True ok : spam
hello = None spam : ok
winner = True spam : ok
casino = True spam : ok
casino = None ok : spam

A LLVE ], winnerMlcasinolX PHANia] H EAE 37 3 B4+ I RE R LE
EH R ETS 2 . scikit-learntd m] DAL ThEE, ACASLN .
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def print toplO(vectorizer, clf, class labels):

"""Prints features with the highest coefficient wvalues, per
class"""
# get feature names returns the features used in the classifier,
# and here the words in the vocabulary are the features

feature names = vectorizer.get feature names ()
# We now loop over every class label

for i, class label in enumerate(class labels):
# clf.coef <contains the coefficients of each class; we extract
the
# 10 highest coefficient values, which are a way to measure which
# features (words) are most influencing the probability of a
document
# belonging to that class

topl0 = np.argsort(clf.coef [i]) [-10:]
# we finally print the particular class and the top 10 features
(words)
# of that class
print ("%s: %s" % (class label,
"o join(feature_names[j] for j in topl0)))

X B AR AL 3T B B AR A o« ZoRs s FH T2 03K
Wise, MR R ZE 202, clf. coef [0]JHAILLSEHL., f# HspaCy,
scikit-learnflGensimm] LLAEAA E | FTANLTKRR £ . IR 52 > & H Al
TR A 7 T B AT U OR - JEH A LA LS TMIRN 28 18 < T SCAS 1 Jek
P, E—FBEUR U@ — AR L N4 . TS A A
2R R — EAR A oS A DURAF Z Hi AR kA B SUE R, XUAILSTM
& HADL S AT %8 LSTMI R RRI AR R A 12 M 2%, i 44 F X
Wit — P LOCAZ R 3 B R SCE BRI 2. WA LSTMAT 5. [ LS TMHY)
Ferl B3N T — A7 M RS SR . AR, BEE R ST PE K
e, VS B R A LS T,

ﬁﬁ%ﬂ%$@ME%MEuj%f(WW@%?HA&%ﬁE
22 Wt — PR IERE, RN S BEEImIgRE AR
. =08, SR HADE R R, EORG I IRCR, HEETR
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o [STMs for sentiment analysi
e Understanding LSTMs-

RTAELFWINLTKIE B AT A A2 o ik, FE S48
B Stk 7 I B 0 B L B A O E I B s A T 1R B AT 2 4
TAE, EtiiRedditFATwitter.

15.2 #:TFRedditlHrHEIEZIE

1B 1 A A Y LR B 2 P AR R A — 2 R 2L
PEA29E LAF, ATRATE SEPRRAE— RN RedditBdlisE
SREHES. R EFR RS, H iU 8 — A 2L
Y. EfRft 7 — BB MAPTHIRAZ ISR, XEWENE JIRZIE
HTAE,

TEHEIE AT, IRTHEE/EReddit B MEM— MK S B, 0]
LA Pl o W ks AR e R B AR 0L, DASEIT 4R S8

KM 5, WAl DOT % T T 8C83E 1. Vi Reddith]
Wikin] L7 AEAPTREI . AP F RS ZR TR, R DR s
DRI 607K; AT PIOyi&E B & user agentfg 2. User agent
AR P SRIEAE B, ZRBHDT 1] /X sk 1 72 P Yo s i A2 B P A e 422 1 o
XD IR PR R LA T 5, 4 TR BB 269 5 T FH AR
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import requests

import json

# Add your username below

hdr = {'User-Agent': ':r/news.single.result:v1.0' +
' (by /u/username) '}

url = 'https://www.reddit.com/r/news/.json'
req = requests.get(url, headers=hdr)
data = json.loads (req.text)

KBRS 8 g news § R T ET [ 2, A 2 R S
AEFREGEFE . EyEREMZ, user-agentfllusernameiX Py~ B EL
HE HSLEMME S

— BT R AR, IR BIEHE 2 JSON#E . 7EPy thonH fin#k
JSONKS I TR 22, 5 10 TSONG L 5 AR AD 25 1] LU A 58 Bl IX T
TAE.

JSON [ Hiedfs Hh ) SCASER 73 ) FH - £ R 3L, Word2Veclll 25
wE, MAPREHEEKDE. r/newsHr/politicsiX A>T ik
R A IR EAEAE X A FEAR K . R U DA et AT 4% B oy
o

e /news

e /politics

e /The Donald

e /AskReddit

e /todayilearned

e /worldnews

e /explainlikeimfive
o /StarWars

e /books
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e /prequelmemes
o /dankmemes

e /memeeconomy

FHOCER IR 2 FOR AR AN RE I B BR607K, AT BLEEF] timelt [H]
PERAZHITE RN . Reddit D& M 0L T FEOGERA . Zh4F AT
AT 2R, PRI EE nf RIS AR B 1 B R UE R, X2 HAh
LACIEE SRS NI

SERIEAE R BFETILEVERE S, )5 1K/ NE250GB .

FHPythongs 5 I AH < H sense2vecf§i FHReddit3i15 | — b #R 11
g5, HrspaCy BB # 221 FRedd it M Reddi t HEAT 15 73
fro HoR, sense2vectd A] LU T AR IS I, E 2w LLEHE X
BHITE X ARZE . B MMWeb MR, FrbAH P tn] DL ERSE I Web
WA IBIT4S

15.3 FETFTwitteriE IR

HIRReddi trg — Mo A& A AU a5 iR 8, i AR Al
PR HLBLSES IE TS RHAZORUL, B R SR B I E % o
eyt e ) 56 Ay SR A B SR AT s o i A D5 T gt AT 2k, BTA
tweet [T HT 2 — N RHE XL T H .
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E5ESE . AL B LR IR R T g e, A B L A
ZR X R AT, AMEBE. DL 5 A%, RS
H, ) FFSREREDDS, SRRIE SIS, - (T Re S ARG 2
AR .

AR SR BATT AN tweet HEAT 7028, R SRIRAT 5 R & A 2K
(ERWIRIATIENE [ f# tweet AT BEAFAERITE AE R, A MERAEATA
& B ) N A AT RE R A AUNIE . Bz, WS B AN AR B twee t HUIR
T HARHI.

WX 2% b A —Een] DA FTwit ter B8 AT 1 B T B 42 . AT
Fie A 11 18 M B 52k B T3 80 KA 21 —Kaggl e 085 35
5, 7 —NPHEE LB Twitter i 5Sentiment 140,

B IX LB R R Ry E U1, BT PART DLE AT 70 855 . ik
ERREF I TwitterBdE, W FEEEL O EH F4. Pythonf ) E /7
Twitter APINY{Etweepy, SRedditZUM2, TFELTMIKS A BEfH
JZE8
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import tweepy

# Authentication and access using keys:
auth = tweepy.OAuthHandler (CONSUMER KEY, CONSUMER SECRET)
auth.set access token (ACCESS TOKEN, ACCESS SECRET)

# Return API with authentication:
apli = tweepy.API (auth)

QU SEAPTXS B2 Jm vl LU AR AR SCAR RO 7. AT L= AT
T IR A R L S Twi tter K 51 oA L A 45 3

tweets = api.user timeline(screen name="realDonaldTrump",
count=20)
For tweet in tweets:

print (tweet.text)

AR TATARES, AT 2] 7 20044 55 TDonald Trump I3 S .
2R, XL R IR SO, T EIAT SORTIAC R, HEENE,
HAFAEAE & A SR BT 2 R g5

WRBATH 2 A EETwitter LR Donald Trump, AT E K
MANHEHE, RHERE AR ESRWT:

tweets = api.get tweets(query = 'Donald Trump', count = 200)

FEWERF SE P B tweepy T, RUOMTE UG O A ILFE Hh i ZEI2E
ot e SR T EOR A
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AEAMYETER e, G X E . Facebook RIE B EIEXTAMEAL T —
Selz O R N H . S5RARTAEE, FF &k — R 48 N AR 1580k
R T
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H b, £E20104E DART, Wi 2 Py thonth & # g — 4
chatbot, FTATFEASEHEM AN IER, WS fm -Tx$0 R4
BEAT— S0 . BB — AR LSS AELIZAGIE T 19664F, BARIZEIARA
BBV R, AEREREE VRS S R R, S AR B i & A A 4 )
& H AT

RBIME IR 2 S AEOCAS, FHse b, XRAPRH —IREIEE R
MARFRIRE AR o Seq2Seq AR FATHIIN R AL 45 N\ 215 H UL
WY, ALK B A R AR | R S, T AN ] PR b 5 A 3 i e SC
N

HIXFEH X —FVER A T0riol VinyalsflQuoc V. Leeft)
WA Neural Conversational Model. %W LA T —AN 74274
HIRTY, FEZGE /T — M A) TR S, T~ —a) 1. A RAE
—MIT Desk##a4E LIIZRNT, BeMEHe AR NIEALm N, BEAR
ZERA A I, (BRI ES NEIRIEZ] . LN RIS ik,
R — S LA A — AN NI 18 VPNIZE B2 7] .

Conversation 1: VPN issues:
Describe your problem: [/ am having issues accessing VPN

Machine: A7
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Human: Aello

Machine: Could you please let me know what are the

operating systems you are using?

Human: /7 am using Linux

Machine: ok 7t was in the SSL VPN on which you stated 1t

was broken

Machine: please check if you are logged in to corp

network

Machine: what is the error that you are running, please

Human: 7/ am seeing an error related to VPN

Machine: what is the error message that you are getting

when connecting to VPN using network connect?

Human: connection refused or something like that

Machine: may [ know the version of network connect you

connect?

Human: [/ am not sure I know that
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Machine: 7is the network connect prompting for any user

certificate

Machine:?

Human: yes

Machine: are you at home or at work at the moment?

Machine: off7ice?

Human: [/ am at home

Machine: t¢ry this

Machine: goto <URL> page and enter your name and

password

Human: done

Machine: try /ogging in with <NAME> and check if its

working fine now

Human: yes, now it works!

Machine: great

Machine: anything else that I can help
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Human: no, that was very useful
Machine: you are other than <NAME> : )

Machine: have a nice night
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SROCAETRN, i B e 4ok B B 2 > o SRR Fr A X iR
B, —ETHTIE R NI 57— R0 WX B A R R )
R

Conversation 4: Philosophical Q&A:
Human: what 1s the purpose of 1ife?
Machine: to serve the greater good.
Human: what 1s the purpose of [1ving?
Machine: to /ive forever.

Human: what 1s the purpose of existence?

Machine: to find out what happens when we get to the

planet earth.
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Human: where are you now?

Machine: 7’m in the middle of nowhere.

Human: what 1s the purpose of dying?

Machine: to have a life.

Human: what 1s the purpose of being intelligent?
Machine: to find out what it Is.

Human: what 1s the purpose of emotions?

Machine: 7 don’t know.
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{
"text": "show me a mexican place in the centre",
"intent": "restaurant search",

"entities": [
{
"start": 31,
"end": 37,
"value": "centre",
"entity": "location"

"start": 10,

"end": 17,
"value": "mexican",
"entity": "cuisine"

& — N T UIIZRRASABERY (1) JSONA KR X BL45 1 T J5idR
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from chatterbot import ChatBot
bot = ChatBot ('Stephen')
bot.train ([

'How are you?',

'T am good.',

'That is good to hear.',

'Thank you',

see more please visit: https.//homeofpdf.com



'You are welcome.',
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