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CHAPTER 1

=
]]III-

WA A SRR ALY RAE 5555, MRS BB A AT ORI RE :
o JFHIkR¥E, Sequence Labeling
o ARSI, Text Classification
o M]F 3%, Sentence Relation
o AR, Text Generation
o ZENJSMHT, Structure Parsing

PR A R DR sl (FAUARE) . te (SCAE). st (I RA). tg (CRAK) . sp (4514
Grir) FUOHAL D REREERAN we (3[4 ) .
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CHAPTER 2

A

- AR EAE B R R e R AN 2, H AR AN R, AR R 2R A
IRTE AL BRAS AT 55 S BRBOS R HA Ty ) HRAUIT R N LA B3, A2 AR .

- A BB SRR BT R ST AZ F Industry 30 NLP LR 55 3R E LR 55, 24884
R RO GRS .

- X} Pytorch A1 AR F A MA —E TR EEN], WEREGERYGEIF & H B dEH nlp WA, ATA%
JES BRAA nlp S ST fast NLY , fEZRIh e+, Hfs s

- AR ARG A — SRR AT S5 SR T — LN SRR A S e A AT AT DAL T G

- ATHWIELERIFZH 2 2% Github FISATSCH, RETERE . B0 I, feix LB m A ¢
P EARER i !

- R BAL S B & P SEOEATRTAROE , AU 2 RERLE AR
- ARTTEAEE LA N AR A A T REMOIE ,  HARERA Hh B 2% R A MRS 7155
e Windows 10, Python 3.6, Pytorch 1.3

e Manjaro, Python 3.7, Pytorch 1.3



https://github.com/crownpku/Awesome-Chinese-NLP#industry-%E4%B8%AD%E6%96%87nlp%E5%95%86%E4%B8%9A%E6%9C%8D%E5%8A%A1
https://github.com/fastnlp/fastNLP
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CHAPTER 3

3.1 FIlFRE, sl

o P35, cws
firgs SR, ner
o JAHERRYE, pos
B A AT, sl

3.2 5347, sp

o BETERMATAED T, edp
o HTHBRIMAFAEIT, tdp

3.3 @Fx%, s

o IERAAMUE, ss

* jCZIKjfni?‘;éi\y te
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3.4 XX, tc

KA, re
T RAAET T, sa

w
&)

NAEER, tg

o IHFEHA, Im
PRHLEEA, cb
PLARBARE, mt
SCARHEL, s

3.6 iEEE, we

TAREAL, chow

— base
— hierarchical softmax

— negative_sampling

BRI, skip_ gram
— base
— hierarchical softmax

— negative_sampling

Chapter 3. IjjfE



CHAPTER 4

pip install 1lightNLP

FEUCBE I E AR 2, I DA TR fir -

pip install -i https://pypi.douban.com/simple/ lightNLP

4.1 ZRWH

HI T4 2L 24 pytorch, torchtext HAYE pypi Y bl B R HUBCE IMRIIA, FATH 2R 20— 2
JE o

4.1.1 %%t pytorch

T SFT A Pytorch!

BHARZ 2 Wpytorch MR F-& . 237, Python jitAs, CUDA ARG A H CHIRA .
4.1.2 %23% torchtext

DA i & L2 fofiUAS torchtext :



https://pytorch.org/get-started/locally/
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pip install https://github.com/pytorch/text/archive/master.zip
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CHAPTER b

=AY

ner: BiLstm-Crf

cws: BiLstm-Crf

pos: BiLstm-Crf

srl:BiLstm-Crf

sa: TextCnn

re: TextCnn, 245X B H 2 B < A lH

Im: Lstm, ) LSTM, %A A Seq2Seq %Y

ss: 65X LSTM + S5 g

te: 3£5 LSTM + 4%

tdp: lstm + mlp + shift-reduce(F& AMZY)

gdp: Istm + mlp + biaffine (XU55T)

cbow: base. hierarchical softmax. negative sampling
skip_ gram: base., hierarchical softmax. negative sampling
cb: Seq2Seq+Attention

mt: Seq2Seq+Attention

ts: Seq2Seq+Attention
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CHAPTER 0

iR

6.1 embedding

6.1.1 1. h3riFgEE

¢ Chinese-Word-Vectors

o fastText/Chinese

6.1.2 2. Y FEE

e ChineseEmbedding

6.1.3 3. EXFHE

o fastText/English

¢ GloVe

6.2 corpus

11


https://github.com/Embedding/Chinese-Word-Vectors
https://dl.fbaipublicfiles.com/fasttext/vectors-crawl/cc.zh.300.vec.gz
https://github.com/liuhuanyong/ChineseEmbedding
https://dl.fbaipublicfiles.com/fasttext/vectors-crawl/cc.en.300.vec.gz
https://nlp.stanford.edu/projects/glove/
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CHAPTER [

HIERE HETE

7.1 AR, we

7.1.1 {AREE, cbow
1. YLRE IR

S Y SCAAR X
WGREAR R BT -

F—F MENRS

“Fz A, ZEV

2ENREAHE AN RBEEALARNENRT, PETLAERE, BAAE KW, RENT
¥, BAKRS, MEHEHMAHNETFRENRATEQZY, WR-IGEEREQHIR -

“SEK, b2, ZB) A KR NREREZE, —LFEETF, BT BRALRERHENE
B, BRERGWZAHT HK-

HEBFIERRM T, ERFHENGEALWEN G EFRT — RSB,

“ZRTRE, RATHEIM, BN R X-FXRERMBS”

“of, XENERERKEHRBELERLT

“EARKKEMERE, XHEY, FRUBRERE, EEAEERT, BEANSHEX KT A
R

“of, HEMAEGEIMHRADE, WHELERRXAEETH

13
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2. fERRH

CBOW JLscgl 7 = AP AL, 4350k 5 il softmax % (CBOWBaseModule). F T 1 R A 1) i AL A5 2
(CBOWNegativeSamplingModule), FF /21K softmax AT (CBOWHierarchicalSoftmaxModule).

=R AR AL 1 —E, W RR

SAEO

from lightnlp.we import CBOWHierarchicalSoftmaxModule, CBOWNegativeSamplingModule,
—.CBOWBaseModule # 77| % N\ CBOW #4 [Fl /£ 74

Wk

# cbow_model = CBOWHierarchicalSoftmazModule ()
# cbow_model = CBOWBaseModule ()

cbow_model = CBOWNegativeSamplingModule ()

train_path = '/home/lightsmile/NLP/corpus/novel/test.txt’

dev_path = '/home/lightsmile/NLP/corpus/novel/test.txt’

cbow_model.train(train_path, dev_path=dev_path, save_path='./cbow_saves')

i

cbow_model.load('./cbow_saves')

cbow_model.test(dev_path)

o
test_context = ['JEK', '&', "H', "XFE"]

print(cbow_model.evaluate(test_context, 'fi'))

print (cbow_model.evaluate(test_context, '#E[F'))

S

0.9992720484733582
2.4813576079191313e-30

1 Chapter 7. &iRERNKE
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REERE

cbow_model . save_embeddings('./cbow_saves/cbow_ns.bin')

./cbow_saves/cbow_ns.bin JCERZ:

623 300

<unk> -0.69455165 -1.3275498 -1.1975913 -0.3417502 0.13073823 1.3608844 0.15316872 -2.
295731 0.45459792 0.09420798 -0.73944765 0.11755463 -1.6275359 0.6623806 0.8247673 1.
7149547 -0.49345177 -0.5932094 -1.3025115 0.40126365 1.8675354 0.46296182 0.81418717 -
—0.51671696 -1.328723 -0.27371547 -1.5537426 1.0326972 0.11647574 0.1607528 0.5110576 -
—1.2010366 -0.81535685 0.5231469 2.212553 0.43934354 -0.8626878 1.5049676 -0.8135034 -0.
8322859 0.068298176 0.7376674 0.6459309 0.07635216 -0.77374196 0.29933965 1.6596211 0.
46682465 -0.8282705 -0.22142725 1.7853647 1.4777366 -0.63895816 2.1443112 -2.2435715 0.
85962945 1.6643075 1.082537 -0.6922347 -2.2418396 -0.20210272 -1.2102528 -0.48685002 O.
—65887684 -0.2534356 -1.0342008 -1.1101105 0.94670665 0.21063486 -0.2467249 0.16507177,
—0.61120677 0.27850544 -1.0511587 -0.9382702 -0.105773546 -1.2759126 0.77076215 1.
6730801 0.7634321 0.22365877 -1.7401465 -1.6434158 0.94023687 -1.3609751 -2.153141 0.
3826534 0.32158422 -2.4204254 -2.1351569 -0.7265906 1.2896249 -1.6444998 0.62701744 3.
—9122646e-05 -1.348553 1.6431069 0.4589956 -1.8367497 0.81131816 0.13370599 0.9231004 -
—0.2677846 0.22468318 0.10889411 -1.0416583 0.016111592 -0.36729148 0.24761267 -1.
143464 -0.6162608 -0.6412186 0.79434645 -0.11785016 1.8588868 -0.06067674 -1.1092484 -
—0.039183926 -0.5137064 -0.15945728 -1.4222018 0.31517547 -0.81327593 0.0048671463 -0.
—18886662 0.28870773 1.0241542 0.24846096 0.15484594 0.83580816 -0.59276813 0.12078259 -
—0.2424585 -0.1992609 -1.7673252 -0.45719153 0.3185026 0.052791957 0.072982006 O.
27393457 0.24782388 -1.073425 0.2915962 -0.52252334 -0.0066470583 -0.4599936 O.
34365907 0.7187273 -0.7599531 -0.5792492 1.1238049 0.8469614 -0.078110866 0.20481071 -
—0.015566204 0.39713895 0.27844605 -0.37874687 -0.32269904 0.18351592 -1.2942557 1.
—0065168 2.6649168 -0.09024592 -0.115473986 -0.29874867 0.5950803 -0.6491804 0.9974534 -
—1.0031152 -2.4024782 -0.11324192 0.3452371 -0.68466026 -0.7123374 -0.61712 -2.0060632,
—0.49333447 0.4248587 -0.05601518 0.099164896 1.8789287 -0.2811404 0.91072047 2.713236,
—1.3424015 -0.007254917 -1.2505476 -0.7478102 0.7299547 -0.089441456 -0.43519676 O.
—45425606 0.49322376 -1.0130681 -0.56024987 -0.74189216 0.5030309 -1.023638 -1.7686493
—0.638495 0.612898 0.5948498 2.5866709 0.1675552 -0.059030745 -0.3356758 0.66674125 1.
1920244 0.24162059 1.3198696 0.28690717 -2.68874 -0.48055518 -1.5761619 0.14664873 O.
—83967185 -0.7924626 0.7860132 -0.7246394 1.0014578 0.14658897 -0.64450735 0.86360186 2.
—015226 -0.06311106 0.54246426 -2.120671 0.60732156 -0.9577766 -0.962489 -0.13819228 -1.
9003396 1.477142 0.13473822 -1.3756094 0.21764572 0.71171355 0.03748321 -0.393383 0.
011907921 0.5097328 -0.710836 0.8421267 -0.89845014 -0.31148115 -0.12334009 -O0.
—58898896 0.35046947 0.26125875 1.1667713 -0.77842957 -0.5580311 0.7409664 -1.3743105 -
—0.8576632 0.8552787 -0.70344007 -0.86729395 0.8507328 0.081006676 -0.36887273 O.

—93737006 -0.8049869 -1.1607035 -1.4482615 -0.4097167 0.45684943 -0.71613914 0.41646683%)
—2.408504 -0.29688725 -0.45588523 -2.1563365 0.6449749 0.06401941 -0.5306914 1.9065568 -

7.D.. SiBEHED, Avé 75783 0.6279667 -0.18118665 -0.7002306 0.08241815 -1.2743592 0.86315835 A5
—2589759 -0.11746242 -2.0128748 0.85062236 1.7910615 -0.23783809 0.22933501 0.8359954 -
—0.16953708 0.711695 -0.13198276 1.3160635 0.48212075 -0.83564043
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<pad> 0.8598764 -0.8392776 0.21543029 1.0473262 -0.35116714 0.92687714 0.19446017 O.
43463743 -0.50851333 -1.5483292 0.4361628 -0.05452338 -0.26497063 0.66488725 -0.
—55493516 -0.2797728 1.2510214 -0.65309256 1.1241713 0.41626474 1.9894124 -0.51694274 1.
5471387 1.0384578 0.2893607 0.8567941 -0.2927318 0.24968228 0.7357801 0.01763151 -0.
46739513 -1.3317417 -0.36859253 -0.9243944 -0.35533777 -1.6850173 -0.23949681 1.
8554561 0.68137765 0.7045612 1.2475091 -1.6330634 -0.052583996 -1.7476727 -0.692077 O.
—7417215 0.12882428 -1.0369412 -0.84594417 -0.2566721 0.34262887 -1.07697 -0.61600417 -
—0.15071104 -0.44881743 -0.7726476 1.7515095 0.20912598 0.70576566 -0.36712894 -0.
31342962 0.47315833 -1.1460096 -0.70875674 -0.4837299 1.4506056 -0.9727428 0.39702946,
—0.07864575 0.3648432 0.49154198 0.020293105 -0.7249207 0.97864133 1.4640467 0.5678606 -
—2.860407 -0.39765677 -0.4860878 0.8766392 0.84922194 0.41535607 0.87215734 0.28720066 -
—0.7825528 0.5715837 0.15444374 0.76095456 -1.0340949 1.3190961 0.34591895 1.2966202 -0.
8545642 0.9938145 0.1409012 0.99152505 0.8077086 0.93903935 -0.6754034 -0.91347355 -1.
8044235 -0.7238192 0.2459109 0.15390426 0.1533081 -1.2125725 -0.854381 0.49695554 -1.
—7440581 -0.64858806 -1.2289644 0.5474777 0.9272567 0.22399819 -0.034679767 2.3584945 0.
—07103437 0.81011516 0.0698216 0.3754226 -0.65767145 0.3823659 0.40215418 -1.707603 O.
114939004 0.8273572 0.29516712 -0.6673007 -1.2765539 0.99865556 -1.2278188 0.03912367 -
—0.45458874 -1.0813018 -2.2441347 1.9152719 0.47215146 -0.12260598 -0.26454082 0.
—35173896 1.6129894 0.97668684 -1.8338121 -1.1014528 0.6723529 -0.45019576 0.6598951 -0.
—69084466 -0.10172084 -1.8603181 -1.6612647 -0.7758482 0.8601411 0.6049721 -0.29201725 -
—0.9079055 -0.34003752 0.66082954 -0.41279477 -0.33470514 -0.49652928 0.25946292 -1.
3803854 0.65220726 -1.4215298 0.40058938 0.049067397 1.6812779 -0.27791974 1.7441406 -
—2.3301284 1.2588984 0.83174706 1.2724131 0.32724786 -1.653587 -0.79792064 1.051248 -0.
—58498347 0.28445363 -1.2115283 1.108874 0.52255243 0.9853287 1.4537731 0.904213 1.
1746532 -1.1101269 -0.2703188 -0.6313266 0.69475996 -0.18485409 -0.57447076 -1.6579882,
—1.2468975 -0.39891937 -1.4791157 0.8945784 0.33060122 1.0275787 -2.3348236 -0.90038484,
—=1.3821996 0.5423107 -0.6897772 0.61041445 -0.574857 1.2986363 -1.5685147 -0.71202 -2.
—6498976 0.75422263 -0.37448043 -0.2572616 0.5239151 0.8996191 -0.33151335 1.7309458 -0.
73092127 0.36491084 0.16062969 -0.23153275 0.24280524 -0.773348 1.0458037 -0.6981066 -
—1.5083469 -0.8071363 -0.1494729 0.3972236 -0.88379115 0.20430249 -1.1207113 -0.9375089,
—=0.12876953 1.4187068 1.8777137 -1.999467 -1.9011496 0.4638691 -0.15722306 -1.509574 O.
—051803187 0.6853142 -1.0125363 -0.99807036 -0.86616534 -0.32387426 0.97010213 1.
0255684 1.4593514 -0.36234704 -0.21524686 -1.7589426 0.66719395 0.70087874 0.95069945,
—0.6235363 0.14841044 0.27994245 0.13287897 -0.44436157 0.7895685 1.2041568 -0.47667173,
—=-1.4123715 1.0322057 -1.709688 -1.225889 0.08815727 -0.6686178 -0.7308128 0.7389635 0.
—17666328 1.5924493 1.3784972 0.6649754 1.31653 0.9976657 -1.3411351 -0.05105546 -0.
887594 0.67946136 1.041635 0.43628508 0.048369333 0.19013812 0.8495835 -0.08113135 -0.
32964498 0.59289676 -0.11091884 1.1329387 1.3676411 1.5922078 0.09468127 1.1554819 1.
—0879983 -0.939253 0.72018343

, 0.895565615 0.17006782 -1.0863748 2.0142775 0.14233534 1.0502641 -1.9146186 1.5254054 O.

41852686 -1.0021765 0.78738636 -1.1434265 -1.15919 1.3279808 -1.2685264 1.046601 (T JUAFEL)
-.8198309 -0.37393337 0.5671053 -1.6003635 1.3942565 -0.37112692 -0.83049476 0.7837918 -
160.82138366 1.5960232 -0.5573124 -1.2436191 -1.428412 -1.8232468 Ghaniesode HIESREERETE
~.1.5128951 0.05398989 -0.7654913 —0.012385335 -0.48144546 1.1542314 -0.37977073 0.
5381807 -0.25640526 -1.974048 1.2697856 —0.117085345 1.1256135 -1.0347183 1.5650568 0.
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B -0.019410107 -0.24678797 -0.5141552 2.7299752 0.6342168 -0.110809356 0.2703856 0.
—41705674 -0.76466995 -2.4204311 -0.59976536 -0.7159314 -0.8618017 1.0497526 0.54623944,
—-0.7981596 -0.67481875 1.0958283 -0.46740645 1.0951735 0.61883473 -1.0565901 -0.
32493624 -0.31894302 -1.8763341 -0.94696546 -0.56408083 0.7680552 -0.37237883 1.875175,
—1.5623778 0.16714819 1.5595838 0.0839203 -0.8165728 -1.2181876 -1.4141134 -2.221717 1.
—0910231 0.39918897 -1.4147882 -1.9443827 2.6638284 -2.5849214 -0.3483093 -1.2768111 1.
—2041935 0.41885737 -0.6264915 -1.2598635 -0.17101997 -0.09451551 0.5562106 1.8215355 -
—1.3849229 -0.16678634 -1.3049109 1.3956747 -0.425332 -0.58320785 -0.62582475 -0.
16236432 0.8221694 0.20428674 -0.27942896 0.121347904 0.3831149 0.19451053 0.3466418 -
—1.2984078 0.36676487 0.75776196 1.5233855 1.6458269 1.73043 -0.5802344 -0.48261273 -0.
—6443515 -1.0062621 0.8157141 0.0649764 0.13610162 -0.33701542 -0.42747515 -0.
0011477228 -0.9921381 0.558996 0.48417446 0.42329437 0.54720676 0.57775104 -1.2895788,
—0.64017355 0.9923972 0.64543486 -2.407712 0.40264577 0.738344 1.1438419 0.6721332 0.
18367681 -0.5367812 1.710209 0.22282977 -0.37812966 2.1818678 0.61612314 1.6069653 1.
—6151379 -1.0042768 0.8307863 0.085298695 -0.5351512 0.77987534 -1.1209589 -1.2757269 O.
—19029789 0.09809208 0.30246544 -0.14954329 -0.66100293 1.0669872 0.28426272 0.9857154,
—0.75427866 1.4701519 -0.12504229 -0.87289083 -0.43871146 0.20166902 0.2271485 -0.
06514332 -0.720507 -0.4757063 0.8947587 0.36385572 1.272678 -0.35486463 1.2087017 -0.
—4758017 -0.18907958 0.24432425 -1.2633739 -0.37864834 -1.0377893 -1.0432142 0.60313225,
—-0.4432806 0.597437 -0.5591857 0.28537536 0.039966587 -1.1142912 -0.7018597 -0.2819324,
—1.05636848 -0.040540628 0.16402985 0.70751774 -1.624833 -1.2773706 0.05926119 0.4667645,
—0.6903434 1.0204479 -1.7858443 -0.26309192 1.6994039 -1.0891271 -0.71158147 0.24580163,
—=0.07374777 -1.4286835 1.8534608 0.12186845 -1.1296402 -0.7697011 1.6788592 2.6152475,
—0.606213 0.3166484 0.30229023 -1.2840998 0.012669044 0.87669975 0.32712832 -0.4437163,
—0.53256166 -0.54276496 0.32467005 -0.9636277 -0.58549994 -0.1298496 0.67720413 -2.
356564142 1.3474101 -0.81879246 2.5617309 1.878895 0.49217474 -1.3570213 1.1938144 O.
—3645778 -0.29008883 0.50031495 -1.5553544 -1.2081774 0.87830913 -1.1718067 1.7222011 -
—0.13035145 -1.9812089 -1.8173308 -0.41010964 -0.26526994 -0.4790508 0.45257586 O.
80826676 2.0087717 -1.0434382 -2.4669588 0.54181504 0.054128893 -0.33712658 -2.437975,
—1.0693933 0.13688947 -0.60142255 -0.10989515 -1.1721189 1.1690396 0.98004854 1.7259405,
—=-0.63115627 0.17960648 0.1349787 1.8558581 0.2962184 -0.47908902 -0.13066223 -0.
—49583495 -0.80173033 1.1078131 -0.21119505 -0.8546662 0.6391783 -0.5089646 -0.96097887,
—0.038478117 -0.67008615 -0.54741406 -0.9072827 -0.06801312 1.3966236 -0.547623 O.
—16072778 -1.3989493 -2.599672 0.2585235 0.25142732 0.1333462 -1.0716463 -1.0153651 -0.
—6559947 0.51636326 -1.7126486 -0.073620744 -0.6133027 -0.74761003 0.09934151 1.0121211,
—=-0.95096993 1.5341284 -1.079764 0.113598 0.29572484 -0.2686275 0.64157134 2.4731357 -1.
695656 0.55485827 -0.47317806 0.26248395 0.28782308 -0.53618616 -0.8938534 -0.5614469 -
—0.16780692 -0.86070776 0.7112449 0.95629495 -0.4078699 0.73303235 0.22123657 O.
—44072202 1.5468754 0.09615625 2.2312448 1.7467606 1.3082488

T 0.124426864 1.8280954 0.9831009 0.14293717 -1.4974583 3.1034458 -0.7097836 0.20220008,

~.1.4538946 -1.8817077 -0.22880717 -1.027875 -0.53895986 0.80745065 -1.0450182 -0. (I IAZE)
-,08144022 1.3482633 0.2743296 -0.39580986 —1.505056 0.51076716 -0.28799066 —0.9882684 0.
7.4 0iRBYE ~0ves43285 1.0525922 -0.40245408 -1.1113168 0.58638555 -0.86827195 0.4367374 17
—.0.59662205 0.7141082 -0.8070898 -0.96410495 0.35778406 -0.2732946 0.43445915 1.7109047,,
—-0.41755947 0.810394 -1.0918777 1.1574733 -1.2285464 0.2751894 0.10051493 0.9152668 0.
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1.7539198 -0.07875835 -0.51359785 0.5462624 1.0336319 0.33710518 0.7153517 -0.
—14696723 -0.4674709 0.585131 -0.09571628 -0.044367265 -0.43465808 -1.075802 -0.
—29818213 -0.7845866 1.1654521 -1.3100251 1.8042226 0.2514134 1.4274467 -1.0617328 -0.
3200904 1.2856162 0.3420093 1.7161297 1.8614627 -0.20988376 -0.42488077 -0.7149864 O.
41926503 -0.37290215 -0.118796825 -0.57392484 0.39521572 0.45619187 -0.24028234 O.
4770612 0.04256915 -0.39457968 -0.008392483 -1.209323 0.430775 0.82605964 -0.004404845,
—0.372952568 0.4512206 -0.2135426 -0.16859093 0.8448976 -0.31460437 -1.7188169 -0.
5480035 0.44762316 -0.14954409 0.31225446 0.9399047 0.21786243 0.69624907 0.53500223 -
—2.7766602 0.3260321 -0.13577469 0.6590769 0.58879477 -0.62039936 -0.866531 -0.13919026,
—=0.073862985 0.34415373 -2.1943939 -0.72885746 -2.5571342 -0.73328006 2.3266015 O.
—4431778 -0.10030712 1.3283393 -0.26529813 -0.33246863 0.81044066 0.66299045 1.3830155 -
—0.49563265 -1.7842948 2.4802263 -0.36092368 0.74590343 0.8457939 -0.1902837 1.0022603 -
—0.5104553 0.80944073 -0.3719534 0.7508766 -0.730415 -1.265106 -0.6364332 -1.685758 1.
1658943 -0.064504445 -0.15554048 0.08889705 -0.09455234 -0.36020827 -0.44518313 -0.
—49773395 -1.8581092 0.3746055 -0.14251812 0.029269492 0.37341043 0.69249976 -0.4510986,
——0.6552884 -0.49757797 -0.9416513 -1.042354 0.21657246 -0.5294435 -0.12662728 O.
3742792 -0.6304494 -0.3711382 -0.8409685 -0.55995417 0.5129402 -0.2115912 0.33800915 0.
—67653304 0.36557457 0.5908807 0.18838193 0.3303122 -0.26492664 -1.3028978 -1.9588792 0.
—13098347 1.2453116 -0.5137858 0.15241857 -0.49777454 0.5939944 1.2962011 -1.665363 -0.
—97219986 0.29830503 -0.43484548 -0.9646101 -2.1332662 1.064172 0.37780657 -0.5783379 O.
6535722 0.9515499 0.2886058 -0.7116952 0.09929629 0.8267979 0.36100662 -0.32459423 O.
35443765 -0.23248821 0.88938844 -0.039720625 -0.9524684 0.27245703 2.8707743 0.
—43341875 1.5878333 -0.52806544 1.6490899 -1.7025334 -0.5329122 -1.031357 0.7788266 1.
—6018186 -0.049502328 -0.029527912 -0.47482267 0.16400504 0.20526074 -0.09405405 1.
0447553 1.0227536 -1.0295554 0.751836 1.3792868 1.2144673 0.5338277 -0.70540535 -0.
33774805 0.113717 -0.1213611 0.6725416 0.18328986 -0.20078385 -1.1855491 -0.9250905 1.
—0585163 -0.40305907 0.36642185 0.101170816 -0.66567755 0.2951031 -0.6511099 -O0.
—99900395 -0.21455282 0.81051373 -0.14177085 1.3635707 -1.7237631 0.51812005 -O0.
71558076 1.7924819 0.14843622 -0.29164916 1.126084 -0.20472099 1.6225713 -0.60215634 -
—0.23482214 -1.5326608 0.6890701 -1.2694215 -0.20689794 -1.0027355 0.7053792 -0.8321893,
—1.176607 1.0103234 -1.3610929 0.16453268 -2.3285384 1.4695607 -0.022401335 -1.6919589 -
—0.61018145 -1.6643481 0.65750724 -0.15422283 -0.33395147 0.77055055 -0.2663506 -O0.
—640906 -1.2953341 -1.2691419 -0.9496096 1.4021212 -0.29681277 -1.2956185 -0.81685257 -
—0.93699765 -0.10026271 0.4026852 0.17704841 0.14466256 -1.3512911 -0.9849602 1.561256,
—1.6520786 0.2695429 -0.3704157 -0.66111404 1.3731217 -1.2292235 0.35934207 -1.1112843,
—1.3329659 -0.4493885 -0.693006 -1.4414659 0.21878286 -2.2706199 1.1016893 -0.16959193 -
—0.13103354 -0.051698178 -0.8295336 0.46076056 -0.3791775 0.5837915 0.3287772 -0.
1266879 0.29440388 3.2369833 0.22973283 0.39704415 -0.99494326 0.69763094 -0.075644396,
—=0.031685505 0.6717069 0.6972548 -0.8750802 0.25193936 0.91673565 0.44680834 O.
—36706924 1.1802963

(T gk%E)
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/b4 0.5887249 -0.78131676 -0.9086393 -1.1748865 -0.7446431 -0.33194453 -0.018740159 -0.
—6819682 1.1373322 -0.2449827 0.38390064 -0.4037972 -0.42380548 1.8774717 -0.056615744,
—1.1482375 1.0340028 -0.57691437 -0.10536296 0.602655 0.7542164 -0.5638564 -0.71151686 -
—0.08572001 0.29281658 0.52927524 1.5935234 0.09691928 -1.0369319 0.18286628 1.6077064 -
—0.6484846 1.2906547 0.82070255 0.42539054 -0.46507382 0.32321668 -1.6392659 -0.264856,
—1.2421234 -0.20365983 -0.020171288 0.86471444 0.7232603 -0.9572046 1.6881616 -0.
—5733427 0.34953114 -0.7623181 -0.1049821 -0.23901421 1.7843546 1.4431484 -1.0618613 0.
88080454 -0.42794758 -1.6699258 0.3234611 -0.35222912 -1.1160336 0.057735726 -0.
7693502 0.1561758 0.50093096 1.9453335 -0.812546 -2.8262587 -0.009005266 -0.09875295 -
—1.333687 -0.14573775 0.46749806 0.755247 1.1295704 0.895495 -1.5277107 -1.5787225 0.
—124769524 -1.6838331 1.7976208 0.86056334 1.5805879 0.4043093 0.86494225 1.6273291 0.
40853548 -1.7177533 1.3041753 -0.40075505 -1.908944 -0.35136628 -1.6667027 -0.3832609,,
—1.4697397 -1.7034197 -0.7213212 -0.34379014 1.3429763 0.12348689 -1.4705572 -1.4270422,
—0.24953331 1.3322998 0.02141577 -0.04586138 -0.08307748 -0.9784215 0.04490414 1.383406,
—-0.57164764 0.18689618 -0.46882167 -0.05742165 -0.90621465 -1.7430568 0.64610285 0.
—22093566 0.71984667 0.23604086 -2.0309274 0.18095501 0.79003716 0.7923131 2.2337909 0.
50145984 -0.20433225 0.24310149 1.6265295 -2.0527804 0.076875634 -0.19025083 -0.
—51757085 0.22870481 0.027272848 1.1691102 0.4587316 0.43038988 -1.4018912 0.31812528 -
—1.0155283 -0.6313369 -0.6585674 0.22004573 -0.6052359 1.5660753 0.4774539 2.1519923 0.
—11055413 0.32297432 0.3056909 1.5830464 -0.14859697 0.49388915 1.1956668 -2.5543363 0.
-»22358978 1.3447273 1.3092629 -0.14362293 0.7085022 -1.7020465 0.09408313 -1.417123 0.
7645757 0.060660124 -0.36149168 0.71156275 1.7099825 -0.15572844 0.27442068 0.048999123,
—=-0.19752415 -0.8670349 -0.26930657 -0.27720222 -0.17450356 1.3144078 -0.2786439 1.
—4584504 0.5331807 -2.408406 -1.1464162 -0.7464278 -0.88895607 -0.5660856 -0.14826216 -
—0.8454592 -0.41659743 0.73387223 1.8717443 1.2645547 0.5606523 -0.78016657 0.95922476,
—2.5326197 1.6011894 0.6156151 -0.4252702 0.3975298 -1.6362991 1.4911361 0.28891438 0.
—87486833 0.7208409 0.5737307 -1.0389473 -1.3981676 -0.4815167 0.03707392 1.7858388 0.
—59070474 -0.5626557 0.3910045 0.035984877 2.1952462 -0.9893836 0.62462777 -0.3701214 -
—1.3661703 0.7157114 -1.0020103 1.1730001 -0.48587084 0.57544714 -0.7790919 0.52735734 -
—0.3946973 -0.58449775 1.0182343 0.85085005 0.2953459 -1.9785928 -0.3930518 -0.72646505,
—0.9768115 0.17771009 -0.44179973 0.78593755 0.8447062 -0.005129957 0.5753596 0.6570053,
—0.70418715 -0.6634827 0.5337006 0.3853094 -0.28450736 -1.0903058 -0.14038745 1.3840564
—0.7502709 -0.043994833 -1.3120382 1.4737962 -0.09856514 -0.053444806 1.3115609 -0.
9847638 2.2367926 -0.30558985 1.4043404 0.18040906 -0.36622265 -0.8305084 -1.085571 -0.
—012008861 -0.89203405 -0.18426119 1.6373096 -1.3801707 0.3139381 -1.0484347 0.44056708,
—=-0.14707406 0.5474443 0.2298568 -1.53983 2.0013795 -1.0588335 -0.009949998 1.066051 -2.
4138741 0.5206372 0.023850137 -0.62356704 0.34778613 -0.6537413 0.42022324 -0.12714641,
—=0.28691298 0.60363704 -0.3824652 0.60583377 0.24133673 -0.85732937 -0.27193385 -0.
—535049 -2.1983075 2.1011653 -0.15304893
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7.1.2 PR, skip_gram
1. YIGrEeIE

FIE I Y SCAAR
WGREAR R BT -

F—F MENRL

“Fz A, ZBV

2ENREAH LHNRBEEALUARNENKRT, PEELAERE, BARE KW, RENT
¥, BAKRS, MESHEHMAANEFRENRAT EQZP, WR-IEEEQ IR

“HER, bz, ZB) FA: KA NREAEZE, —HPFEEF, BFYRELERHKRNE
B, BRERGEZAH T HK-

FEBFERNNM T, ERFHENGEALWEN TG EFRT —HERRABE.

“ZRTRE, RRATHEIM, XN R X-FXRERMBES”

“of, XENEREKRWBRELELT

C“EARKKEMERFE, XHEY, FRMBEALERE, FLAEART, BEANSFERXEF B
"

“oi, HEMAGEGEIRMRADE, SR AERRRERET T Y

2. ERA=BI

skip_ gram LS T =R 2 B R softmax #% (SkipGramBaseModule) . 3T 7 RALR AL AR T
(SkipGramNegativeSamplingModule) . E:TZIK softmax FEALAFZL (SkipGramHierarchicalSoftmaxMod-

ule).

=AML O —E, W FR:

SAEO

from lightnlp.we import SkipGramBaseModule, SkipGramNegativeSamplingModule,
—SkipGramHierarchicalSoftmaxModule # % 5|3 A\ skip_gram A~ [ 42 %Al

Wk

# skip_gram_model = SkipGramHierarchicalSoftmaxModule ()
skip_gram_model = SkipGramNegativeSamplingModule ()
# skip_gram_model = SkipGramBaseModule ()

(Fogks:)
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train_path = '/home/lightsmile/NLP/corpus/novel/test.txt’
dev_path = '/home/lightsmile/NLP/corpus/novel/test.txt’

skip_gram_model.train(train_path, dev_path=dev_path, save_path='./skip_gram_saves')

ik

skip_gram_model.load('./skip_gram_saves')

skip_gram_model.test(dev_path)

i

test_target = 'K’
print (skip_gram_model.evaluate(test_target, 'ff'))
print (skip_gram_model.evaluate(test_target, 'i£[7'))

RIIESE S

1.0
0.002815224463120103

REERE

skip_gram_model.save_embeddings('./skip_gram_saves/skip_gram_ns.bin')

./skip_gram_saves/skip_gram_ns.bin W {HZ:

623 300

<unk> -0.69455165 -1.3275498 -1.1975913 -0.3417502 0.13073823 1.3608844 0.15316872 -2.
295731 0.45459792 0.09420798 -0.73944765 0.11755463 -1.6275359 0.6623806 0.8247673 1.
—7149547 -0.49345177 -0.5932094 -1.3025115 0.40126365 1.8675354 0.46296182 0.81418717 -
—0.51671696 -1.328723 -0.27371547 -1.5537426 1.0326972 0.11647574 0.1607528 0.5110576 -
—1.2010366 -0.81535685 0.5231469 2.212553 0.43934354 -0.8626878 1.5049676 -0.8135034 -0.
8322859 0.068298176 0.7376674 0.6459309 0.07635216 -0.77374196 0.29933965 1.6596211 0.
—46682465 -0.8282705 -0.22142725 1.7853647 1.4777366 -0.63895816 2.1443112 -2.2435715 O.

—.85962945 1.6643075 1.082537 -0.6922347 -2.2418396 -0.20210272 -1.2102528 -0.48685002 0

(1 k5
65887684 -0.2534356 -1.0342008 -1.1101105 0.94670665 0.21063486 -0.2467249 0.16507177,,

HEE e . . . . .
—6730801 0.7634321 0.22365877 -1.7401465 -1.6434158 0.94023687 -1.3609751 -2.153141 0.
—3826534 0.32158422 -2.4204254 -2.1351569 -0.7265906 1.2896249 -1.6444998 0.62701744 3.
-+9122646e-05 -1.348553 1.6431069 0.4589956 -1.8367497 0.81131816 0.13370599 0.9231004 -
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<pad> 0.9462378 -1.0530922 0.26814827 0.75049055 -0.43643618 0.90060383 0.38048416 0.
3394666 -0.6542603 -1.2994871 0.2035602 0.13271607 -0.0821392 0.6386408 -0.53183955 -0.
—21759015 1.3303281 -0.4926919 1.2892267 0.49860442 1.6501433 -0.5349831 1.7068337 1.
1600994 0.4631011 1.0019102 -0.080210954 0.35248953 0.88543874 0.08718851 -0.50338817 -
—1.4847835 -0.5894625 -1.0142589 -0.37832302 -1.6291661 -0.12362847 1.8569889 0.
47709444 0.6944984 1.5645366 -1.643663 -0.4542581 -1.7151413 -0.8393249 0.9062153 -0.
—047601987 -1.101938 -0.68224543 -0.39662254 0.5475226 -1.2819566 -0.86349916 -0.
07766274 -0.27872422 -0.8497833 1.7615329 0.2950122 0.68848085 -0.26785335 0.08160306,
—0.56527327 -1.1441914 -0.8601009 -0.2983682 1.4938309 -0.7786196 0.29549783 0.08286876,
—0.33651295 0.45808968 0.10132327 -0.94001776 1.0869813 1.7297467 0.6415491 -3.0990815 -
—0.70891887 -0.62066174 0.8763827 0.75606215 0.18597008 0.782098 0.07622817 -0.55206585,
—0.72135127 -0.019433482 0.5038495 -0.94488984 1.4516689 0.18088494 1.3465247 -0.
74685186 0.99718165 0.065872364 0.98572636 0.8221382 0.768447 -0.4056811 -0.9117917 -2.
—056203 -0.78518504 0.12391317 -0.033092286 0.46701878 -1.1559975 -0.89441043 0.36609322,
—=2.0792224 -0.57335913 -1.0121179 0.6026655 1.0777911 0.09417599 0.26320156 2.6018775 -
—0.2755741 0.9520457 -0.04128785 0.32038128 -0.5574524 0.26191193 0.18591642 -1.9010495,,
—=0.27394825 0.65679026 0.29634175 -0.60466653 -1.3784024 0.7435744 -1.4532461 -O0.
—037048157 -0.5559504 -1.1130326 -2.0174382 1.9073203 0.21787305 -0.14302431 -0.
—29675826 0.33756196 1.4894477 0.7317302 -2.0191894 -1.1759464 0.8036417 -0.37761644 0.
—9244614 -0.7413941 -0.08381902 -1.4885721 -1.6779492 -0.59202635 1.0431904 0.7708446 -
—0.041408855 -1.22135632 -0.2857886 0.7738537 -0.7683973 -0.3201996 -0.4752588 0.
14970754 -1.5409429 0.4487029 -1.5121255 0.56920415 0.11346252 1.4692949 -0.0945662 2.
—142825 -2.618194 1.4771916 0.6997561 1.0059751 0.24992754 -1.8951392 -0.8522846 O.
—98763144 -0.8822291 0.11832724 -1.0928622 1.2359277 0.80170745 1.0475003 1.5270966 O.
956872986 0.8958471 -1.2497357 -0.31796277 -0.8195951 0.51742077 -0.22876325 -0.5562857,
—=1.924446 1.2476108 -0.35275942 -1.6121302 0.57726604 0.20068043 1.1353028 -2.4147425 -
—0.8989361 -1.4968843 0.6448405 -0.8628415 0.88103485 -0.3248718 1.0207465 -1.3894114 -
—0.90123475 -2.6463938 0.9470338 -0.11909193 -0.61639553 0.7213106 0.8824293 -0.
39685965 1.6633297 -1.107534 0.4709047 0.33735672 -0.056239445 0.35526997 -0.9191851 1.
29562671 -0.75040734 -1.7293545 -0.5775496 0.006652971 0.3147311 -0.85833013 0.09456847,
—=1.0624956 -0.9020722 -0.09103666 1.7845771 1.9998456 -1.727455 -2.2023408 0.3902349 -
—0.24948567 -1.6048291 0.14066061 0.44590333 -0.93849236 -1.1319045 -0.62959474 -0.
12584576 0.91559213 1.2120887 1.6113585 -0.2791995 -0.11430749 -2.109812 0.7273863 O.
7348798 1.119425 0.89362687 0.25193694 0.07618663 0.07243939 -0.4955755 1.0170685 1.
—5341507 -0.5218003 -1.6152122 0.9274748 -1.6640632 -1.3126534 0.11114946 -0.65346044 -
—0.6130383 0.7909551 0.22126918 1.6984801 1.2792808 0.5046258 1.2279602 0.9770026 -1.
145929 -0.0426054 -0.94418496 0.5853211 1.007048 0.36722738 0.17046496 -0.041508738 O.
85690547 0.08046034 -0.60373837 0.64457446 -0.25976962 0.960138 1.0904832 1.8453016 O.
—018720066 1.3756162 1.0828762 -1.249238 0.79106873

, 0.900907 0.07571198 -0.7531744 1.374081 -0.051039666 0.7277553 -1.5629473 1.4199361 O.

43262932 -0.68931437 0.38527122 -0.95629644 -0.67784256 1.0736706 -0.73837465 1. (I IAZE)
-.0659839 1.3746638 0.13170229 0.44516808 -1.3651135 0.6797121 -0.41324878 -0.74141294 0.
226231089 -0.40646043 1.5950443 -0.4391045 -0.8985314 -1.1638266 Ghaptanad. o BEERERBIE
07254573 1.17701 0.14969468 -0.6091943 -0.0053135455 -0.24863426 0.8653415 -0.49431074,,
.0.40305167 -0.019052468 -1.4530281 0.9524088 0.19623129 1.0812551 -0.7029672 0.
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B -0.20160268 -0.21241257 -0.4043321 2.1909928 0.49679247 -0.1325275 0.42584014 0.
24683614 -0.9702372 -1.8741518 -0.7252045 -0.49983644 -0.65247107 0.76959157 0.8259947
—-0.6513283 -0.8979589 1.3167363 -0.2347999 1.0080328 0.04068194 -0.70863515 -0.3246833,
—=0.42160204 -1.4620594 -0.8168891 -0.28889376 0.96584153 -0.06742255 1.7455348 1.
4442544 0.24048196 1.2854279 0.14298542 -0.6515416 -0.7833069 -1.2629595 -2.1125658 1.
0249085 0.40845707 -1.2015674 -1.5291021 2.2098982 -2.1091754 -0.41207585 -1.0482799 0.
—78599465 0.31762454 -0.5183959 -1.3728874 -0.15425354 0.0436417 0.25058135 1.4118088 -
—1.0422605 -0.07541436 -1.1068802 0.9455314 -0.5711538 -0.6461189 -0.18952727 -0.
21206772 0.7762203 0.02701252 -0.20934224 0.22475724 0.83357966 0.2729621 0.44660333 -
—1.356563737 0.52011245 0.805614 1.4149666 1.6287401 1.6888571 -0.48137692 -0.31397444 -0.
—9113469 -0.84345376 0.6603501 -0.01110802 -0.07945263 -0.3899895 -0.5179783 0.16231695,
—=0.8189658 0.4745495 0.25934523 0.44624203 0.38669428 0.48463246 -1.2172782 0.81605846,
—0.8540907 0.44676793 -2.2456388 0.39226332 0.32102612 1.3043944 0.8576041 0.20862296 -
—0.51472336 1.3458765 0.0749595 -0.09046895 2.0222366 0.66191554 1.2438471 1.487185 -0.
—8989187 0.74124473 -0.023372192 -0.44223523 0.6265085 -0.77208 -1.2376994 -0.015103638,
—0.05522992 0.09492233 -0.23367663 -0.51066947 0.7461931 0.027357863 0.96861994 0.
32018813 1.3833076 -0.25898007 -0.78406125 -0.45310873 0.014744817 0.29670417 -0.
14763092 -0.69623804 -0.5450609 0.94851893 0.26137534 1.1350462 -0.37602738 1.2355423 -
—0.5942697 -0.40257028 0.14945346 -1.1114887 -0.33638072 -0.8206219 -0.49885294 0.
—48334897 -0.18454923 0.37010637 -0.1678072 0.37671828 0.4342044 -0.6350701 -0.45998573,
—=0.017748803 0.7512209 -0.077632286 -0.014426709 0.3794435 -1.424685 -0.9906908 -0.
18001547 0.5476539 0.5737612 1.0301657 -1.4586309 -0.13719666 1.2435308 -0.83659005 -0.
—5306402 0.5618243 0.09081328 -1.3465264 1.4966936 0.09357808 -1.1012143 -0.8601246 1.
—5156639 2.2984858 0.48021093 0.48690277 0.10015719 -1.12856332 0.033390086 0.75665116 O.
33436894 -0.76391685 0.38092253 -0.5958041 0.14064594 -0.97736394 -0.61810505 -0.
19199394 0.5802718 -2.0147579 1.2695452 -0.76885015 2.0117762 1.6867042 0.40166444 -1.
—2177283 0.9590221 0.42674235 -0.19682969 0.5186299 -1.2642647 -0.8827122 0.6405918 -0.
—75486416 1.4068292 0.08357187 -1.7767766 -1.399881 -0.48782966 -0.17888801 -0.2964377,
—0.46553472 0.5966398 1.6487685 -0.9368118 -2.1757812 0.3725775 0.17232625 -0.57584375 -
—2.0905218 1.1426715 0.16465737 -0.21529475 0.04670203 -1.2801889 0.96900284 1.024924 1.
—7386234 -0.42269483 -0.019390948 0.21670038 1.6658463 0.50636417 -0.5177907 -0.
—028692413 -0.20513107 -0.5925592 0.9350939 -0.31975344 -0.77178174 0.64559805 -0.
19214787 -0.59565204 0.044145744 -0.67553836 -0.6401371 -0.7174468 -0.08718807 1.
—4099891 -0.64017993 0.093481496 -1.288413 -2.2056794 0.29075697 0.068356246 0.14803462,
—=-0.896011563 -0.86346716 -0.49652 0.27589476 -1.5443418 -0.377951 -0.351205 -0.7131136,
—0.14281324 1.0897856 -0.5939442 1.2551428 -0.9339728 0.016592525 0.04654862 -0.
40097335 0.62805176 2.1380942 -1.3083881 0.7333389 -0.36281568 0.07450257 0.018646415 -
—0.7296821 -0.9214585 -0.5921474 -0.30300933 -0.6692921 0.43340573 0.78606945 -0.
34040892 0.2503277 0.037954286 0.40688336 1.2049704 0.10686994 1.8918518 1.416152 0.
—9152621

(T gk%E)
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7 -0.11100567 1.8244103 0.99881077 -0.1217553 -1.2965926 2.5752037 -0.52939695 -O0.
—024460727 1.481322 -1.6454383 -0.32412064 -0.812192 -0.6247802 0.5879142 -0.99333626 -
—0.09178917 1.2610664 0.17786814 -0.09755645 -1.381767 0.3328385 -0.28843904 -0.8976809
—0.51493317 -0.2354604 0.7267729 -0.2759223 -0.875182 0.80424625 -0.68562067 0.345338 -
—0.36612466 0.68599254 -0.69162357 -0.74803936 0.4015563 -0.19871116 0.64606947 1.
—5207865 -0.5436914 0.7913142 -0.8087305 0.8900298 -1.2114931 0.29318812 0.010917914 0.
—794381 0.22564566 0.45246655 0.035850927 0.90022266 0.30116358 -0.08802621 0.22181591 -
—1.3465856 0.45377666 -1.1994032 -1.1599623 -0.90402436 0.4413774 -0.60787785 -0.
18609983 -0.28758097 0.86769056 1.070895 0.18053351 1.5689834 -0.825002 -0.1844389 0.
83562371 -2.0554366 -1.1158409 -1.1282442 0.3164764 0.81705356 1.3285462 -1.1886504 O.
—34115657 1.4381564 0.18249284 -2.3909829 -0.7105743 -1.3165226 2.6451735 0.044927556 1.
8649187 -0.7606436 1.3267876 -0.8695353 -0.82985395 0.53350765 -1.5758001 0.07124073 O.
3113274 -0.31943765 0.19381034 -0.40180263 -1.2200341 -0.46648136 -0.9460392 1.56903 -
—0.023224937 -0.109002806 -0.122972146 -0.38673204 -0.34158748 0.8986403 -1.3978604 O.
—30148593 0.10867346 0.5560802 0.6666235 -0.9128663 -0.11801989 -1.6656537 0.470698 1.
—1878209 0.21174078 -1.3163888 -0.88419724 1.2939 1.0864538 -0.59195155 1.3402531 0.
9949826 1.0850434 1.9927737 -0.05526331 -0.9249912 -0.99546725 0.19423905 0.34155425 0.
—116912715 0.46196705 -0.22920796 0.62712306 0.19182688 2.545757 0.0005199494 0.
—047344636 1.4041449 -0.4366798 -0.30238223 -0.8592163 -0.1450108 -1.0397685 -1.7507579,
—0.35720333 -1.0890079 -1.0088387 -2.166981 -0.119711794 -0.894902 -0.34313017 -0.
-»83818877 1.8535222 -0.35545102 1.1037723 -0.30759943 -0.073416024 -0.6099894 -0.
082894325 0.5696355 0.02636172 -0.4934832 0.8380404 0.6522451 0.23057912 -0.97358364 -
—0.20894456 -0.6702974 -1.350783 -1.494697 0.6830102 -0.6583244 1.4899143 1.3386569 0.
—8388928 0.53304636 0.10571614 -1.6693112 0.34666675 -0.18932551 -1.1207005 -0.13619985,
—=0.37456858 1.6312733 -1.0417099 0.18789463 0.76180553 0.3472593 0.746827 -0.59724313,
—1.1076568 0.39835903 0.3250713 -0.890195 0.851977 -1.8276579 -0.5058599 0.038222674 -0.
—40975145 0.34742656 -0.656784 0.52408326 -0.24545604 0.6244086 1.5422938 -0.11375929 0.
—4439602 1.194646 0.108786985 -1.2637025 0.30540422 -0.6331694 -0.10961318 -0.269253 0.
3094217 0.37967274 0.4198166 -0.7752912 0.93305284 -0.51205474 0.10966317 0.42575598 1.
3847312 0.09545336 0.35880265 1.3952161 -0.50513256 0.6978953 -0.42724264 0.61427826 O.
—42278302 1.3981684 -0.21110083 -1.2695825 0.3271231 -0.18441366 -0.18477333 -1.5454911,
—0.89642715 -1.0348141 0.9462476 -0.97564644 0.33486953 0.015225394 0.66027576 -O0.
016567787 0.38754386 0.33223125 -0.01711932 0.81019586 1.8340786 -0.8252963 0.53832585,
—0.7248964 1.0357465 -1.7218229 0.7785235 -0.059777193 -1.6390696 -0.13061148 1.6316975,
—0.9055566 0.31447434 -0.050311707 -0.14748432 -1.152082 -0.32038185 -0.20986848 -0.
—3397427 0.7406922 0.19800813 -0.37535998 0.8428346 -0.74992263 -1.8344332 1.7500505 -0.
019035367 -0.17899665 -1.7635467 0.27003205 -0.07612512 -0.0870243 0.9975619 -0.
7678579 -0.51703197 -1.0690825 1.4577312 1.6575297 -0.5548624 0.60410196 1.4686142 O.
36586297 0.55307645 -0.72146875 -1.1415323 1.8086451 -1.4277877

1.5090982 -0.12030965 -0.49108917 0.553509 0.8591837 0.36316723 0.67062587 -0.

35389656 -0.37601423 0.4347592 -0.21231161 —-0.0190618 -0.092252515 -0.8948071 —0( I WUAKEE)
35531363 -0.6883051 0.98320943 -1.3508446 1.3872787 0.038260926 1.3760954 -0.96063673 -
24040200645 1.1017556 0.3531388 1.588081 1.8033375 -0.269804 -0.&hamesrel -0 BERERBIE
~.21478365 -0.3091859 -0.28627992 -0.44842216 0.28986707 0.50668955 —0.12714297 0.
40329775 0.2786915 -0.15945554 -0.072181724 -1.1862227 0.43608934 0.5287543 —0.
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/b4 0.43625292 -0.49615338 -0.80635625 -0.95218086 -0.7034901 -0.24982916 -0.19628817 -
—0.6407552 1.1144902 -0.18383415 0.240521 -0.48174432 -0.43238354 1.5460479 0.17876568,
—1.1772094 0.7226882 -0.40163878 -0.27529833 0.6727029 0.6616228 -0.4649058 -0.82819325,
—0.077967666 0.22773252 0.47824302 1.263238 0.16044211 -0.8465441 -0.03908252 1.5012993,
—=-0.6464531 1.2720991 0.7075523 0.26555632 -0.16548817 0.18449956 -1.57685 -0.3937183 1.
1220738 -0.024133356 0.061765857 0.9063283 0.63651776 -0.9984391 1.7219917 -0.16911109,
—0.3950257 -0.44229308 -0.042594746 -0.18409568 1.5873259 1.5174317 -0.7761925 O.
—.85540444 -0.25851408 -1.7153916 0.21526498 -0.30503598 -1.0740207 -0.26189303 -0.
7361771 0.3404945 0.6267011 1.6266515 -0.7249698 -2.5369713 -0.040242277 -0.1521137 -1.
2230408 0.105983995 0.24729799 0.66424936 0.7428047 0.8017003 -1.6448103 -1.3638207 O.
—22201629 -1.6191676 1.7650356 0.8733405 1.2922136 0.15274213 0.56989926 1.3315401 0.
3242414 -1.5333288 0.9968748 -0.26946962 -1.7603902 -0.06785398 -1.4466665 -0.2051215,
—1.0579334 -1.6114388 -0.6311598 -0.42203426 1.2702805 0.049536392 -1.5223664 -1.
1988252 -0.005043749 1.2519345 -0.1971786 -0.15249117 -0.09027343 -0.68423694 O.
—05290712 1.1976366 -0.55118096 0.43239573 -0.3921759 -0.10146248 -0.84204507 -1.
—5519683 0.41450986 0.08121465 0.70506895 0.36502063 -1.8334937 0.0016303719 0.8337098,
—0.8315608 2.1455774 0.5289709 -0.15538014 0.18361539 1.5023578 -1.5350997 -0.34078425 -
—0.17852718 -0.29805628 0.3791773 0.13815962 1.0244071 0.3535323 0.45246312 -1.0676222 0.
—26734406 -0.7833891 -0.4830871 -0.81460315 0.40275338 -0.4218575 1.2936684 0.36921188,
—2.0835738 0.29924822 0.607953 0.13717254 1.3793758 -0.17895296 0.25180477 1.0935096 -2.
4911408 0.059239827 1.4227028 1.0269765 -0.012899189 0.667102 -1.654389 0.32084498 -1.
3945848 0.9240499 0.14125341 -0.40186697 0.46305555 1.4799619 -0.1761365 0.08784475 -0.
—16064519 -0.32681388 -0.9726041 -0.46950138 -0.10297061 -0.1305801 1.2899957 -0.
—20281254 1.5096477 0.579964 -2.1962826 -1.0500919 -0.75640684 -0.68146974 -0.61898047 -
—0.038223892 -0.63422275 -0.40183118 0.71116716 1.7054831 1.2117803 0.5540193 -0.
7673277 0.8996408 2.1318727 1.3070806 0.3919676 -0.19198467 0.37812284 -1.5805892 1.
—622781 0.4241692 0.9778187 0.5272743 0.6481839 -0.91835433 -1.2837874 -1.0056475 -0.
—03336126 1.7704506 0.59232867 -0.6739266 0.4252755 -0.04943613 1.933676 -1.0441738 0.
4929349 -0.5993543 -0.97701305 0.6164371 -1.2127788 1.2599823 -0.5473247 0.93479854 -0.
—6774386 0.59664416 -0.5358335 -0.6079708 0.7937759 0.5176709 0.2346288 -2.056608 -0.
—35982183 -0.6090097 0.8602409 0.055992365 -0.6665505 0.6803273 0.8781159 -0.028397428,
—0.6073012 0.5945208 0.7166259 -0.48727062 0.25150546 0.06475472 -0.33076963 -0.9388699,
—=0.47334203 1.1939013 0.78029764 0.022830477 -1.198792 1.2806718 0.1218006 0.05305545,
—1.0819892 -0.8576298 1.796153 -0.05783273 1.4125075 0.22831114 -0.14899425 -0.5525253 -
—0.8165426 0.043676265 -0.641531 -0.37138024 1.5661736 -1.2548814 0.12986626 -0.9875852
—0.4007069 -0.23187949 0.4992489 0.2498534 -1.1453637 1.7015793 -0.91252553 0.07962135,
—0.7060094 -2.1144807 0.18295327 0.30965614 -0.36403483 0.39038125 -0.580957 0.33897293,
—=0.1780094 -0.03921564 0.55165535 -0.44981298 0.706237 0.13913499 -0.35856977 -0.
20512235 -0.3393937 -1.9689944 2.374302 0.087832846
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7.2 XX, tc

7.2.1 ERERMESHT, sa
1. YIGREIE

tsv SCPFAR K
WGREAR R BT -

label text

0 0 MR

1 0 ERAHFENIE, BRI AT, 1.5 BRRALKINA X KEAH DDA EN K.
WARAX AN, LBEERBFAZR, ATEHAAERAEAELS A ZRH A METRTEN

2 0 HERR 13 AXE—K, FEBETH. LAREFLETR

3 0 ZRAKRI, MIZANE A,

4 0 1. FHEHAETK 2. HEELE, TR WETFR, kA 2 MERFM N EN. 4
IR —F. 3, 2 BFGLTESE, B EEAEALTK

5 1 EFHNTE, FRNEE K.

6 1 RBEBHENRR—K, ME—TRHEZHREENIT . ps: BREA o7 ENRE
(R RFMN, %)

7 0 RARHRGRAC, LR HLIA, WAL RRE.

8 0 Tz, —HREIPIALE. EFMIARLRE.

2. fEARG

MLk

from lightnlp.tc import SA

# GE SA X%
sa_model = SA()

train_path = '/home/lightsmile/Projects/NLP/chinese_text_cnn/data/train.sample.tsv'
'/home/lightsmile/Projects/NLP/chinese_text_cnn/data/dev.sample.tsv'
'/home/lightsmile/Downloads/1410356697_ %% & fight/H RIE = A #/3F 7 &/sgns.

dev_path

vec_path

—zhihu.bigram-char'

(FougkzE)

2% Chapter 7. &iRERNKE
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# AFHRENGHERE, FOIATFHETSE, FTRAEERETS, EARFHEETE.
sa_model .train(train_path, vectors_path=vec_path, dev_path=dev_path, save_path='./sa_

—saves')

i

# MmEEA, BRAYURERKTH “saves H X

sa_model.load('./sa_saves')

# Xt train_path T R E AT IREBON R
sa_model.test(train_path)

i

sa_model.load('./sa_saves')

from pprint import pprint

pprint(sa_model.predict ('S UE R, LA, o HHEE, HAEEKD)

PEMEER

(1.0, '1") # return B RN (FAMBE, FTAUAFLE)

7.2.2 XZHEL, re
1. JIEREEE

WL RIS, SISk 1, KK 20 XK. &F

Xk FHh EIN SFErrah et ERyEEFERA, R bEFHE
WL,

TR LA unknown TREA—KTRRESY, £#T7 Tk (He=x). T# (T
E). TR KA. T TR TR 7T ARELDMEREA,

N

7.2, XEDH, tc 27
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2. fERRH

Ik

from lightnlp.tc import RE

re = REQ)

train_path = '/home/lightsmile/Projects/NLP/ChineseNRE/data/people-relation/train.sample.
—txt!
dev_path = '/home/lightsmile/Projects/NLP/ChineseNRE/data/people-relation/test.sample.txt

'
—

vec_path = '/home/lightsmile/NLP/embedding/word/sgns.zhihu.bigram-char'

re.train(train_path, dev_path=dev_path, vectors_path=vec_path, save_path='./re_saves')

i

re.load('./re_saves')

re.test(dev_path)

T

print(re.predict (" &% # "', 'F &', 'EFHRPEMBERG P SRS HEFLLL, RABFFER
P )

RIIESE

(0.7306928038597107, '[F11') # return # A4 (FMAEZE, FlsrL)

7.3 FolERE, sl

7.3.1 p3r%5id (cws)

1. JIEREE

BIS

WGREAR R BT -
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2. fERRG

1. gk

from lightnlp.sl import CWS

cws_model = CWS()

train_path = '/home/lightsmile/NLP/corpus/cws/train.sample.txt’
dev_path = '/home/lightsmile/NLP/corpus/cws/test.sample.txt'

vec_path = '/home/lightsmile/NLP/embedding/char/token_vec_300.bin'

cws_model.train(train_path, vectors_path=vec_path, dev_path=dev_path, save_path='./cus_

—saves')

2. i

cws_model.load('./cws_saves')

cws_model.test(dev_path)

3.

print(cws_model.predict('#i H & & H i, #AXESEEL I ELER P WK A, £— A A8 4
HE'))
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RIIEEE

[l%ﬁ_laék%l, ‘Hﬂ'ﬁﬂl’ ') l, ‘é}]%l, 'E" l’t]" l{%if{é‘af{f;" Ii‘gﬁll, ‘qj" Ilzg\;///\'" lﬁ/r/.ﬁl, ‘)
YyOUERY, T, CURITRAe, Ey, B, Y, EE]

7.3.2 {AERE (pos)

1. JIEREEE

BIS
R BT :

A B-c
¥ I-c
& B-r
fil I-r
¥ B-d
— I-d
I-4
B-i
I-i
I-i
I-i
S-w
B-i
I-i
I-i
I-i
S-w
B-v

ot ROk | ONR

LR A

I-v

B-n

B = WO

I-n
S-w
7 B-1
# I-1
¥ I-1
B oI-1
, S-w

# B-v

(@3
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(B bTT)

I-v

B-ns
I-ns
B-n
I-n
B-n
I-n
I-n
I-n
S-u
B-n
I-n
S-c
S-v
S-d
S-v
S-d
B-a

TPk B oA B & 3R R < W) R B E oo R

I-a

e
=

2. ERA=RBI

1. gk

from lightnlp.sl import POS

pos_model = POSQ)

train_path = '/home/lightsmile/NLP/corpus/pos/train.sample.txt’
dev_path = '/home/lightsmile/NLP/corpus/pos/test.sample.txt’

vec_path = '/home/lightsmile/NLP/embedding/char/token_vec_300.bin'

pos_model.train(train_path, vectors_path=vec_path, dev_path=dev_path, save_path='./pos_

—saves')

32
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2. it

pos_model.load('./pos_saves')

pos_model.test(dev_path)

3.

print (pos_model.predict (' [f]4 F &k AR F LM FED 1))

URIIELS S

[(I[—é]|, |p|), (|/i\|, ‘Il'), (l%)}}l;‘il, 'I"), (1/\%1’ lnl), ('?)I(W\‘, 'V‘), (‘iﬁiii—&l, |a|), (
SUEt, tu'), CEME', vy, (0, 'w)]

7.3.3 @&EFIRH (ner)

1. YILrEhiE

BIO

LR BT :

% B_Time
Bl I _Time
Z0

A B_Person
{1 I_Person
£ 0

70

% B_Person
A I_Person
0

=

[

0
0
0
0

R

W0
B_Time
F I_Time

jus

(T gk%E)
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(8:EW)

EO

41 0

X B_Time
A I _Time
# B_Person
A I_Person

2. ERA=BI

L. Ik

from lightnlp.sl import NER

# Q| NER X%
ner_model = NER()

train_path = '/home/lightsmile/NLP/corpus/ner/train.sample.txt’
dev_path = '/home/lightsmile/NLP/corpus/ner/test.sample.txt’
vec_path = '/home/lightsmile/NLP/embedding/char/token_vec_300.bin'

/\ﬁ%‘ T K B A2An TensorBoard H EXHHE, WINLFHETHE, FREKETE, HAGRE
Bawt (BARFEBEERIAA "zz_saves™, £ zz HHAEHK, & ner).
ner_model.train(train_path, vectors_path=vec_path, dev_path=dev_path, save_path='./ner_

—saves', log_dir='E:/Test/tensorboard/"')

2. st

# MmEEA, BRAYUREKTH “ner_saves H X
ner_model.load('./ner_saves')

# Xt train_path T B RE FATIE BN R

ner_model.test(train_path)
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3. ¥

from pprint import pprint

pprint (ner_model.predict (' 7 — MR &) S &, AR AT Dz LR AR B RA %, 1)

PEMEER

[{'end': 15, 'entity': '#& 7', 'start': 14, 'type': 'Person'}]

4. EFNGHR

TR PATA T 4, H E:\Test\tensorBoard (&MU MR B G H GG IEAE , port i I 485 1Tk

tensorboard --logdir=E:\Test\tensorBoard --port=2019

T PAR BRI AR :

ner_train
acc loss dev score
tag: ner_train/acc_loss tag: ner_train/dev_score
50 074 4
07
40
066
20 4
062
L ® o058
0 5 0 5 20 25 0 5 0 5 20 25
1

"
X
I
X

tensorboard

5. BERS

ner_model.deploy(host="localhost", port=2020, debug=False)

HA A ST, host ZEUBINN localhost, port iy FRF AT H 3l n] R 40 B 25 Wi 1, BRIAAK
5 debug iz,
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htp:/127.0.0.1:65214/ner/predic?ex=5,

5

Authorization

sult™: {
“result”: [

{

"end”:
"entity
"start™:
"type":

n] DA Postman 583 4 5 R HEA TR 5L, 40 A :

In [9]:  import requests

import json
In [22]: text ="H—MEERAEERE, BUEER(IFILUEIHERERSIE.
In [23]1:  result = requests.get('http://127.0.0.1:65214/ner/predict’, params={'text":text})
In [26]:  from pprint import pprint
pprint(result.json())
{result’: {"result’: [{"end : 15,
Tentity' : T EAT,
‘start’ : 14,
"type’ : 'Person’ }1},
*state’: 0K’}
jupyter-
notebook

7.3.4 EYLABERE (sr)
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1. YILrEhiE

CONLL

IGEHR G, TN SI0R Al REEER. A, SACH MBS, 1)
WA =S —ATHUER 1, HARHEA 0.

KER NR 0 0
¥k vV 0 0
7 AS 0 0
B ¢ NR 0 0
M2 A NN 0 0
Xt P 0 0
# [E] NR 0 0
HEeA NN 0 0
#y DEG 0 0
EY JJ 0 0
IF] {5 NN 0 0
, PU 0 0
k& W 0 0
Ly NN 0 0
xt P 0 0
¥ E NR 0 B-ARGO
ic e NN 0 I-ARGO
e A NN 0 I-ARGO
Fu cc 0 I-ARGO
AR NN 0 E-ARGO
-3 Vv 1 rel
4B NR 0 B-ARG1
EY 7 NN 0 I-ARG1
iilly1:8 Vv 0 E-ARG1
Fn Vv 0 0
By JJ 0 0
HE NN 0 0

PU 0 0
2. ERRBI
1. gk
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from lightnlp.sl import SRL

srl_model = SRL()

train_path = '/home/lightsmile/NLP/corpus/srl/train.sample.tsv'

dev_path = '/home/lightsmile/NLP/corpus/srl/test.sample.tsv'

vec_path = '/home/lightsmile/NLP/embedding/word/sgns.zhihu.bigram-char'

srl_model.train(train_path, vectors_path=vec_path, dev_path=dev_path, save_path='./srl_

—saves')

2. st

srl_model.load('./srl_saves')

srl_model.test(dev_path)

3. ¥

word_list = ['fk', '®F', '&', '@, "HK', "WRA', F, AR, "RE', '2HK
o', TER, rEi, SRR, CEWY, CHE', . ']

pos_list = ['VV', 'NN', 'P', 'NR', 'NN', 'NN', 'CC', 'NN', 'VV', 'NR', 'NN', 'VV', 'VV',
~'JJ', 'NN', 'PU']

rel_list = [0, 0, 0, 0, 0, 0, 0O, O, 1, 0, 0O, O, 0O, 0, 0, 0]

print(srl_model.predict(word_list, pos_list, rel_list))

TEMEER

{'ARGO': 'FEFHAFAMAR", 'rel': "EM', 'ARGL': "4 H R EFHH '}

7.4 JLKER, tg

7.4.1 E=ER, Im
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1. YILrEhiE

A Y SCARE X
LR BT :

F—F BMEHNRS

b, SR
PENREFH LBNRBLEALARNENAE, PEBRRN, BARE—HKEH, FENT
¥, BAKD, TRRBBEANETRRNRLT EOLF, HR—EE QW - -

“EIR, R, ZE) RA KRR WRREEHZE, —HFEET, AT -RELTETHXGE
By BRRERGEHZAGT HR- -

FEFFERMM D, AT GAALWREY ) 7 LHRT — iR g,

“ZRTEE, RATHEH, B R B-FXRERBHES!”

B XEMEREEKRN L EZRT "

“BRRKRKEMHRE, ZHEH, EREBRETR, FHELEXT, BEANSRERKT A
AL P

“R, BEMALELEREG R DE, WAELFEREXBEFT W

2. ERARBI

Wk

from lightnlp.tg import LM
1m model = LM()
train_path = '/home/lightsmile/NLP/corpus/lm_test.txt'

dev_path = '/home/lightsmile/NLP/corpus/lm_test.txt'
'/home/lightsmile/NLP/embedding/char/token_vec_300.bin'

vec_path

1m_model.train(train_path, vectors_path=vec_path, dev_path=train_path, save_path='./lm_

—saves')

A

1m_model.load('./lm_saves')

1m_model.test (dev_path)
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kLl

MAER

BRANAERL 30 >

print (Im_model.generate_sentence (' V1 Licli, & AHZ % "))

G

LEALRE, BARE—HReH, FENFE, B, RAENEL, ARIUAFETTHSY, LiH

REBELIXT, T—1F8 topK RiERRHHHE

ERINFH topb 4~

print (Im_model.next_word_topk(' VEH LKIE, EA")

L

[C' A", 0.9791949987411499), ('—', 0.006628755945712328), ('A ', 0.004853296559303999),
~("H"', 0.0026260288432240486), ('JR', 0.0017451468156650662)]

FEED S

SEH MDA 10 SHIRAIXTEL, Bl log10(x)

print (Im_model.sentence_score(' VW L KE, BEAAE K EE'))

g

-11.04862759023672

FHEEMLXT, R—TFEAT—IFHTHEM

e

print (lm_model .next_word(' E A E"', 'F'))

GER:

0.006356663070619106
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7.4.2 PZEENIF, mt
1. YZREIE

tsv SCPEAE
WGREAR R BT -

Hi. W o
Hi. AT
Run. R R B8
Wait! &4
Hello! 1f¥F,
Itry. &k,

I won! H&HT.
Oh no! &,
Cheers! F#r!

He ran. f% 7 .

2. ERA=BI

Wk

from lightnlp.tg import MT

mt_model = MT(Q)

train_path = '/home/lightsmile/NLP/corpus/translation/mt.train.sample.tsv'
dev_path = '/home/lightsmile/NLP/corpus/translation/mt.test.sample.tsv'’
source_vec_path = '/home/lightsmile/NLP/embedding/english/glove.6B.100d.txt"'
target_vec_path = '/home/lightsmile/NLP/embedding/word/sgns.zhihu.bigram-char'

mt_model.train(train_path, source_vectors_path=source_vec_path, target_vectors_
—path=target_vec_path,

dev_path=train_path, save_path='./mt_saves')

ik

7.4. XEKER, tg

41
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mt_model.load('./mt_saves')

mt_model.test(train_path)

i

print (mt_model.predict('Hello! "))
print (mt_model.predict('Wait!"'))

TS5 R -

("fRH¥F, ', 0.6664615107892047)
("1 ', 0.661789059638977)

7.4.3 WIX#HLEEAN, cb
1. JIEREEE

tsv SRR
IR BT :

e BRI,
TR R4

AT BB, SRA-

T A%, —MHMLRRE B L8

KEEHH, &4h KM EF M ? REBLEAIT R ?
B RR. REAMER

(AR HRAZHK, RLIERE

Rk E ALk M

2. ERA=BI

Wk

from lightnlp.tg import CB

cb_model = CB()

(T gk%E)

42
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(B bTT)

train_path = '/home/lightsmile/NLP/corpus/chatbot/chat.train.sample.tsv'
dev_path = '/home/lightsmile/NLP/corpus/chatbot/chat.test.sample.tsv'

vec_path = '/home/lightsmile/NLP/embedding/word/sgns.zhihu.bigram-char'

cb_model.train(train_path, vectors_path=vec_path, dev_path=train_path, save_path='./cb_

—saves')

A

cb_model.load('./cb_saves')

cb_model .test (train_path)

T

print(cb_model.predict (' # L & W, &4 74'))
print (cb_model .predict ¢ ,/E 27 "))
print(cb_model.predict(' /b — & "))

HIECE R

CRFEFM? KEFLRZITHIE? ", 0.8164891742422521)
("FHME, ZAH', 0.5596837521537591)
("L, 0.595637918475396)

7.4.4 TXPE, ts
1. JIZREEE

tsv SCHFAR
IGRE R BT -

"M 18 FRELBRHK, SFFNFLARY. RTHC—BHEX, 58K, TWbkIk. FRHLET I
X, MAEFLHHE, KAEEF LR ERFH T, MK EHIN, é””%%ﬂ%ﬂil BRI E=E
BILANK, BFE 200 TREFTHRGHME, HETF, BRERT ... BBEALAEFHF M # B
¥ES TAFEGDAAA  BHNRRLEZE LFHE, %%%$ﬁkm%m

Mm% %% ,&EA@E%%%E%LK~%&%Q%WM %mL%,&EAT%E JE T

bk #b AN W 4t 4 3 Z 2 2 A1 ]

(Fogks:)
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(8 L)

AMBBFEFAL BT o R X, “MfaIE” “BE IR BARTFHA-PAGLHME, REA
HAHREE. GRERTRPHERRE, B2 BRMELN, HEBX. WRELTLRER, XMER
FHaAHG. DM REENANA¥ELIR! WAZBRERER? DETHE]

MA @ E¥ seiran #MAK Bl HESHE, MEFE, T M TR A AR A 7T
(AT EmEsEad e bR ), ARMMEHRA. MBS EE, TURKTEANRT. £F- L
SBEAMNFET! [good]

2. fERRG

Ik

from lightnlp.tg import TS

ts_model = TS()

train_path = '/home/lightsmile/NLP/corpus/text_summarization/ts.train.sample.tsv'

dev_path = '/home/lightsmile/NLP/corpus/text_summarization/ts.test.sample.tsv'

vec_path = '/home/lightsmile/NLP/embedding/word/sgns.zhihu.bigram-char'

ts_model.train(train_path, vectors_path=vec_path, dev_path=train_path, save_path='./ts_

—saves')

ik

ts_model.load('./ts_saves')

ts_model.test(train_path)

i

test_str = """

wH, BRAARN, ZH—HERELAHE ERRKRIT—F, EEER. WA ATKM, FiT
PR EAR, HAWE, M ERARRERT! "X—RABARETY, EAMEHFKEBLKE. M
BAR) D B] it AR E# G HIT!

print (ts_model.predict(test_str))
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RIEEE SSE

', BARWAR, H ERBKREZRT!) [AFE]', 0.03261186463844203)

7.5 §FXK%, sr

7.5.1 §FxK%, ss
1. JIgEE

tsv SO
WEBIRBWT, K505 %S a, B4 b, XA, G 0, FHMN, 1, AM:

1 EAERLNFNEGE  RELNEUNNHFNGE, EAEARAEG LR EZHTBFN 5L
L1

2 BHARTHN, HEIHET ?2FT EHK?IBAZLAGHR 0

3 RN E R TT RS Ry 0¥ TP AL LD 0

4 o T 15 40 % F 4 P BARAXHfED 0

5 ENAEEE ZETEHAUALND 0

6 ENaHE LS KX AMEEET RRER B D 0
7 wMaPEs LN HEHl 0

8 i B 4 e i WX NEFE &R 0

9 i LB K B A B AT Y K B AT R D BENEL ML, £ 0

10 A LT LN FNRZ HNEXT A LRTULLERAT 0

2. fERRG

Ik

from lightnlp.sr import SS

ss_model = SS()

train_path = '/home/lightsmile/Projects/NLP/sentence-similarity/input/atec/ss_train.tsv'
dev_path = '/home/lightsmile/Projects/NLP/sentence-similarity/input/atec/ss_dev.tsv'

vec_path = '/home/lightsmile/NLP/embedding/char/token_vec_300.bin'

ss_model.train(train_path, vectors_path=vec_path, dev_path=train_path, save_path='./ss_

—saves')
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i

ss_model.load('./ss_saves')

ss_model.test (dev_path)

T

print(float(ss_model.predict (' 1L E M4 AT, A EHAL NS HATF 1))

RIEEE S

0.9970847964286804

7.5.2 XKEH, te
1. YIgr¥uiz

tsv ORI
WGEHR OIS, PRI 508 R Bik. x &, XA MG entailment, & . neutral, ¥ ir,

contradiction, FJ&§

B, BB —ANE NS H XA 5 A KINHFANTRLSH E™E WA neutral
JUR B8 o — AN A £ F 4h LR % RAKFETYIIEHER, ERET. contradiction

MERATHT KFBT ARKRFENRR, FRMEZZERIRANKARGHEERGEIREIAXEHE
H b MERATHT AFBT HZRiFEL LK. entailment

YHATIARGH, —FANACETERBERF L. wAEA B EE R U
—neutral

BEAMEMZHB—MRAM S BN, Ta&KE WKM7 mATR . WAL IE 72 #UE AT U
—contradiction

—NMNBBREKT EI.  DNEZIAT entailment

2. ERA=BI

Wk

from lightnlp.sr import TE

te_model = TE(Q)

(QE29)
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(8 L)

train_path = '/home/lightsmile/Projects/liuhuaiyong/ChineseTextualInference/data/te_
—train.tsv'
dev_path = '/home/lightsmile/Projects/liuhuaiyong/ChineseTextualInference/data/te_dev.tsv

—

vec_path = '/home/lightsmile/NLP/embedding/char/token_vec_300.bin'

te_model.train(train_path, vectors_path=vec_path, dev_path=train_path, save_path='./te_

—saves')

Ak

te_model.load('./te_saves')

te_model.test (dev_path)

i

print(te_model.predict(' — /NN FH %A T For. ', N FZIAT )
print (te_model.predict (' T MNEHZ A F MK LA FEBERE AL, ', "TWMAELKTFT. "))

RIEEE SSE

(0.4755808413028717, 'entailment')
(0.5721057653427124, 'contradiction')

7.6 SH5HT. sp

7.6.1 ETEMKFREDHT. gdp
1. IgRER

CONLL #%3, JHrp #5185 LF

1 D Y AAEGTHHTFE, 14,

2 FORM Y 7 17 15 FAT A

3 LEMMA YA E (k) WREASAET, £+ X+, kFlL5 FORM [
4 CPOSTAG YRTAE AN (R E)
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(82ET)
5 POSTAG LA EMIAY (MR E)
6 FEATS BIERAE, EARRIEMF, I REEA, 2FUTRERE,
7 HEAD SRR R NG |
8 DEPREL YA E S O B R R R

7t CONLL #%:Urp, /MaiE G —47, TP TRIL 0 R, IRl es \t, 17 eT
NEATFE \n'; AT SATZ R 2 TR

I :

1 R Bk a ad _ 2 7 A

2 ik ) v v _ 0 AN
3 5 #T v v _ 7 fi €

4 W s I n n _ 3 #FERF
5 % % u udeng _ 3 ﬁ%{&ﬁ
6 2% 25 n n _ 7 [\

7 b wE v vn _ 2 % E

1 RE K& n nt _ 3 €

2 NS AR n nt _ 3 [\

3 mER BREK n nt _ 4 FR €

4 BEk %%& n n _ 0 Hers
5 g{‘ /ESP DEP l\p 9EP n nr _ 4 I:é] ’Tj i—g

2. {ERRGI

gk

from lightnlp.sp import GDP
gdp_model = GDP()
train_path = '/home/lightsmile/NLP/corpus/dependency_parse/THU/train.sample.conll’

vec_path = '/home/lightsmile/NLP/embedding/word/sgns.zhihu.bigram-char'

gdp_model.train(train_path, dev_path=train_path, vectors_path=vec_path, save_path='./gdp_

—saves')
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i

gdp_model.load('./gdp_saves')
gdp_model.test(train_path)

T

word_list = ['&\®&', 'AR', "®ZK', "BREK", "KEWH']
pos_list = ['nt', 'nt', 'nt', 'n', 'nr']

heads, rels = gdp_model.predict(word_list, pos_list)
print (heads)

print (rels)

FMAE RS, T2 HAfEE Mty s iEsE ¢, BIR AR SRS len(vord_list) +
1:

o, 3, 3, 4, 0, 4]
['<rOOT>', 'fRE', '"RE"', '"RE", "BOKL', 'FHLE']

7.6.2 ETHEBIMKERDESH, tdp
1. IR
AR, P afT10FE 1 sentence AN Actions, WM |11 43FF, H Actions 3§ —=F:

Shift. REDUCE_R fI REDUCE_L, 435I EMN. A4 . £M%, H sentence Fil Actions 2 [6]F4] K
FENTW % %% len(Actions) = 2 * len(sentence) - 1

Bell , based in Los Angeles , makes and distributes electronic , computer and building,
—products . ||| SHIFT SHIFT REDUCE_R SHIFT SHIFT SHIFT SHIFT REDUCE_L REDUCE_R REDUCE_R
—REDUCE_R SHIFT REDUCE_R SHIFT REDUCE_L SHIFT REDUCE_R SHIFT REDUCE_R SHIFT SHIFT,
—REDUCE_R SHIFT REDUCE_R SHIFT REDUCE_R SHIFT REDUCE_R SHIFT REDUCE_L REDUCE_R SHIFT|,
—REDUCE_R

*° Apparently the commission did not really believe in this ideal . '' ||| SHIFT SHIFT,
—SHIFT SHIFT REDUCE_L SHIFT SHIFT SHIFT SHIFT REDUCE_L REDUCE_L REDUCE_L REDUCE_L,
—REDUCE_L REDUCE_L SHIFT SHIFT SHIFT REDUCE_L REDUCE_R REDUCE_R SHIFT REDUCE_R SHIFT,
—REDUCE_R

2. ERA=RBI
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WLk

from lightnlp.sp import TDP

tdp_model = TDP()

train_path = '/home/lightsmile/Projects/NLP/DeepDependencyParsingProblemSet/data/train.
—sample.txt'

dev_path = '/home/lightsmile/Projects/NLP/DeepDependencyParsingProblemSet/data/dev.txt’
'/home/lightsmile/NLP/embedding/english/glove.6B.100d.txt"'

vec_path

tdp_model.train(train_path, dev_path=dev_path, vectors_path=vec_path,save_path='./tdp_

—saves')

Ak

tdp_model.load('./tdp_saves')
tdp_model.test (dev_path)

i

from pprint import pprint
pprint (tdp_model.predict('Investors who want to change the required timing should writey
'

—their representatives

'in Congress , he added . '))

TINS5 R AN :

{DepGraphEdge (head=(","', 14), modifier=('he', 15)),
DepGraphEdge (head=('<RO0T>', -1), modifier=('Investors', 0)),
DepGraphEdge (head=('Congress', 13), modifier=(',', 14)),

DepGraphEdge (head=("'Investors', 0), modifier=('who', 1)),
DepGraphEdge (head=('he', 15), modifier=('added', 16)),
DepGraphEdge (head=('in', 12), modifier=('Congress', 13)),
DepGraphEdge (head=('representatives', 11), modifier=('in', 12)),
DepGraphEdge (head=('required', 6), modifier=('timing', 7)),
DepGraphEdge (head=("'should', 8), modifier=('their', 10)),
DepGraphEdge (head=('the', 5), modifier=('change', 4)),
DepGraphEdge (head=('the', 5), modifier=('required', 6)),

(Q3)
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(B bTT)

DepGraphEdge (head=('their', 10), modifier=('representatives', 11)),
DepGraphEdge (head=('their', 10), modifier=('write', 9)),
DepGraphEdge (head=("'timing', 7), modifier=('should', 8)),
DepGraphEdge (head=('to', 3), modifier=('the', 5)),

DepGraphEdge (head=('want', 2), modifier=('to', 3)),

DepGraphEdge (head=('who', 1), modifier=('want', 2))}

R AR, set, Ht DepGraphEdge N4 U4, 137 head fil modifier PHICE, XHILEARN
(word, position) JUZ

7.7 TEEKR

7.7.1 JAEE

AHEZB SR I T I gensim Y NEK R [ B AFEIAMUUARC R ZhEE, BER BT :

from lightnlp.utils.word_vector import WordVectors

vector_path = '/home/lightsmile/Projects/MyGithub/1ightNLP/examples/cbow_saves/cbow_base.
—bin'
word_vectors = WordVectors(vector_path)

print (word_vectors.get_similar_words('/0# ', dis_type='cos'))

TR AR

[ /b4, 0.9999998807907104), ('®™f% ', 0.17718511819839478), ('[F#H A", 0.
—17244181036949158)]
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CHAPTER 8

8.1 TjiHZR#

base
— config.py
— model.py
— module.py
— tool.py
sl, FFabReE
— mner, A4 SR
— cws, HIIC5MA
— pos, TPERE
— stl, 1A AT
sp, &t AT
— tdp, EETHRHIRAF LM
— gdp, T EUAEAEST
st, AT RAR
— ss, A TARMUE
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— te, UARZT
o tc, ARG

— re, RAFME

— sa, &
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— cb, PIRALAEA

— Im, (EFHA

— mt, Bl

— ts, SURHE

o utils

s

o we, Jl[i]E
- CbOW, iﬁ]‘i‘%*ﬁﬂ

— skip_ gram, BEFEZY
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T LE R ARSI, A 2l 55 B2 DA KA SN GRS AR AL module GRARAHRY ALK

config

PRSI ZRA O 1 S A L B R

model

BAAgSE P E2E ) 1075 base.model.BaseConfig fil base.model.BaseModel, fiU{5 load. save %575
b

modaule

WA I R B uE R SR e il 2 5625, 17 base.module.Module, fJ% train., load. _validate.
test L HHE
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tool

A SR B PR AL PRI S B 2S, 7 base.tool.Tool, fl{ get_dataset. get_vectors. get_vocab,
get_iterator. get_score ZJ7ik
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CHAPTER 9

9.1

9.2

9.3

Deep Learning

What’ s the difference between “hidden” and “output” in PyTorch LSTM?
What’ s the difference between LSTM() and LSTMCell()?

What is the difference between Luong Attention and Bahdanau Attention?
WIS HER B AT (F6)

Attention? Attention!

NLP

FT RS 05 BB 1R % AT
PR - SE AR % % 2R A E
SR A - R

pIPRYEN

FPEA (Trans 251) BRIHF R

AR P 1 AR
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https://stackoverflow.com/questions/48302810/whats-the-difference-between-hidden-and-output-in-pytorch-lstm
https://stackoverflow.com/questions/48187283/whats-the-difference-between-lstm-and-lstmcell
https://stackoverflow.com/questions/44238154/what-is-the-difference-between-luong-attention-and-bahdanau-attention
https://aiuai.cn/aifarm904.html
https://lilianweng.github.io/lil-log/2018/06/24/attention-attention.html
https://www.jiqizhixin.com/articles/2016-11-15-5
http://www.shuang0420.com/2018/09/15/%E7%9F%A5%E8%AF%86%E6%8A%BD%E5%8F%96-%E5%AE%9E%E4%BD%93%E5%8F%8A%E5%85%B3%E7%B3%BB%E6%8A%BD%E5%8F%96/
http://www.shuang0420.com/2018/10/15/%E7%9F%A5%E8%AF%86%E6%8A%BD%E5%8F%96-%E4%BA%8B%E4%BB%B6%E6%8A%BD%E5%8F%96/
https://mp.weixin.qq.com/s/STflo3c8nyG6iHh9dEeKOQ
https://zhuanlan.zhihu.com/p/30320631
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9.4 Pytorch #32

.5

PyTorch # 5k B4, 4 IKERAEERAE (BHE. HEEYRE. JR4i. #E. ER

Pytorch H1f) RNN Z pack_padded_sequence() F pad_packed_sequence()

pytorch 2> 2 (—.): gradient
torch.multinomial() Hfg
Pytorch 4i97ic%
What does flatten__parameters() do?
KT Pytorch [F) 4 tensor [ gather il scatter  #AE LT
Pytorch scatter  HRARR) S X
‘model.eval()’ vs ‘with torch.no_grad()’

PIRAT 224 A BT 4 GAN?

torchtext Y48

torchtext
A Tutorial on Torchtext
Torchtext FEANNZH

torchtext A JHRE, FEAADUEE SCASEdE AL B]

9.6 Hfth T AR

python [#] Tqdm A&k

pytorch-crf

9.7 EAEE

Chinese-Word-Vectors
ChineseEmbedding
PN dr i il o) TR - R 13
pytorch_ word2vec

pytorch-word-embedding
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https://zhuanlan.zhihu.com/p/31495102
https://www.cnblogs.com/sbj123456789/p/9834018.html
https://blog.csdn.net/u012436149/article/details/54645162
https://blog.csdn.net/monchin/article/details/79787621
https://www.cnblogs.com/king-lps/p/8570021.html
https://stackoverflow.com/questions/53231571/what-does-flatten-parameters-do
https://www.cnblogs.com/HongjianChen/p/9450987.html
https://blog.csdn.net/qq_16234613/article/details/79827006
https://discuss.pytorch.org/t/model-eval-vs-with-torch-no-grad/19615
https://www.msra.cn/zh-cn/news/features/gan-20170511
https://github.com/pytorch/text
http://anie.me/On-Torchtext/
https://zhuanlan.zhihu.com/p/37223078
https://zhuanlan.zhihu.com/p/31139113
https://blog.csdn.net/langb2014/article/details/54798823
https://github.com/kmkurn/pytorch-crf
https://github.com/Embedding/Chinese-Word-Vectors
https://github.com/liuhuanyong/ChineseEmbedding
https://www.jianshu.com/p/5c715577a3f5
https://github.com/weberrr/pytorch_word2vec
https://github.com/jeffchy/pytorch-word-embedding
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9.8 HiER

e Chinese-Literature-NER-RE-Dataset

¢ ChineseTextuallnference

o SCESCR R A
o HLAREEERE R4 (2 T)
o HICAIFIIGERVE

9.9 FFilRiE

e a-PyTorch-Tutorial-to-Sequence-Labeling

e sequence_ tagging

9.10 XAES5rE

e chinese text cnn

9.11 &R FIRH|

e sequence tagging

9.12 X ARHME

e ChineseNRE
e pytorch-pcnn

o REMME (722) B

9.13 =y

% HLH AR RS SO AR R S ] T R U 55
o BN fAEIRE
e iobes_iob 5 iob_ranges pR{{EE

o BiRNN-SRL

9.8. #iEE
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https://github.com/lancopku/Chinese-Literature-NER-RE-Dataset
https://github.com/liuhuanyong/ChineseTextualInference
https://www.jianshu.com/p/8f52352f0748
https://mlln.cn/2018/08/26/%E6%9C%BA%E5%99%A8%E7%BF%BB%E8%AF%91%E8%AF%AD%E6%96%99%E5%BA%93%E5%A4%A7%E5%85%A8(%E5%85%8D%E8%B4%B9%E4%B8%8B)/
https://github.com/codemayq/chinese_chatbot_corpus
https://github.com/sgrvinod/a-PyTorch-Tutorial-to-Sequence-Labeling
https://github.com/AdolHong/sequence_tagging
https://github.com/bigboNed3/chinese_text_cnn
https://github.com/AdolHong/sequence_tagging
https://github.com/buppt/ChineseNRE
https://github.com/ShomyLiu/pytorch-pcnn
http://shomy.top/2018/02/28/relation-extraction/
http://wiki.jikexueyuan.com/project/deep-learning/wordSence-identify.html
https://github.com/glample/tagger/blob/master/utils.py
https://github.com/zxplkyy/BiRNN-SRL

lightnlp-cookbook, &% 0.3.3

e chinese_semantic_ role labeling

0.14 {EEER

e char-rnn.pytorch
e Simple Word-based Language Model in PyTorch

e PyTorch W55 (5): iE=HA (Language Model (RNN-LM))

9.15 XALER

o WFHUHYSCAAEIN
o FETIRPE S B SO A I R

9.16 FEHEIE

e siamese Istm

e sentence-similarity

9.17 X&XEE

¢ ChineseTextuallnference

9.18 Hp3453ia

o S RIE E AL R SOOI R
o WSO SRR A

e pytorch_ Joint-Word-Segmentation-and-POS-Tagging

9.19 iaM4RE

o 5 WLH SCTR AR AR R B
o Ayl JlMERREEAC AR
o ICTCLAS BUETAMARTEEE P RLFE
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https://github.com/Nrgeup/chinese_semantic_role_labeling
https://github.com/spro/char-rnn.pytorch
https://github.com/deeplearningathome/pytorch-language-model
https://shenxiaohai.me/2018/10/20/pytorch-tutorial-intermediate-05/
https://www.msra.cn/zh-cn/news/features/ruihua-song-20161226
https://puke3615.github.io/2018/08/10/ML-Text-Generator/
https://github.com/WEAINE/siamese_lstm
https://github.com/yanqiangmiffy/sentence-similarity
https://github.com/liuhuanyong/ChineseTextualInference
https://download.csdn.net/download/qq_36330643/10514771
https://zhuanlan.zhihu.com/p/56988686
https://github.com/bamtercelboo/pytorch_Joint-Word-Segmentation-and-POS-Tagging
https://blog.csdn.net/qq_41853758/article/details/82924325
https://blog.csdn.net/zhoubl668/article/details/6942251
https://blog.csdn.net/memray/article/details/14105643
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e S R B
S RERRER AR

pytorch_ Joint-Word-Segmentation-and-POS-Tagging

9.20 fEHUIHRF

AllenNLP 4 3CEZ P H5ACTH AR

9.21 {kFEESH

DU

Deep Biaffine Attention for Neural Dependency Parsing

HSCRIR S

TR AT BT AR

Deep Biaffine Attention for Neural Dependency Parsing, hankes ] B2

Simple and Accurate Dependency Parsing Using Bidirectional LSTM Feature Representations
biaffine-parser

DeepDependencyParsingProblemSet

9.22 BIHFE

THE | IR IB L H B U 2L, seq2seqtattention

9.23 [FiEIRRE

ASReader: — /2L B TS REAR L 27 ~) A2

9.24 HIXHZ[A

ywk991112 / pytorch-chatbot
keon / seq2seq
bentrevett / pytorch-seq2seq

IBM / pytorch-seq2seq

9.20.

EICHR
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https://www.jianshu.com/p/206caa232ded
https://zhuanlan.zhihu.com/p/56988686
https://github.com/bamtercelboo/pytorch_Joint-Word-Segmentation-and-POS-Tagging
https://blog.csdn.net/sparkexpert/article/details/79868335
http://www.hankcs.com/nlp/corpus/chinese-treebank.html#h3-6
https://arxiv.org/abs/1611.01734
https://xiaoxiaoaurora.github.io/2018/07/03/%E4%B8%AD%E6%96%87%E5%8F%A5%E6%B3%95%E7%BB%93%E6%9E%84/
https://nlpcs.com/article/syntactic-parsing-by-dependency
http://www.hankcs.com/nlp/parsing/deep-biaffine-attention-for-neural-dependency-parsing.html
https://www.transacl.org/ojs/index.php/tacl/article/viewFile/885/198
https://github.com/zysite/biaffine-parser
https://github.com/rguthrie3/DeepDependencyParsingProblemSet
https://blog.csdn.net/Mbx8X9u/article/details/80491214
https://www.imooc.com/article/28709
https://github.com/ywk991112/pytorch-chatbot
https://github.com/keon/seq2seq
https://github.com/bentrevett/pytorch-seq2seq
https://github.com/IBM/pytorch-seq2seq

lightnlp-cookbook, &% 0.3.3

9.25 Hith

BT IR RIR 2 AW, BRREE

TE 53 & F AR AL PRI 4R AP e

Python-Pandas i{i] shuffle (F7%L) #dia?

Python DataFrame Qi HERIFRIIRG], BEHHEILRT]
Pandas 7EFE csv I UMM E 4455 5 IR 464
Python #  repr_ F1_ str X5
Python3:ImportError: No module named ‘compiler.ast’
Automated Python 2 to 3 code translation

git Fr AR 2 SR A

OpenCC - AR Z A4k

Getting a random free tcp port in python using sockets

el F flask #P2E pytorch #57 | Sherlock’ s Blog
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https://www.jianshu.com/p/bbe6dfac9bc7
https://blog.csdn.net/heyongluoyao8/article/details/49408131
https://blog.csdn.net/qq_22238533/article/details/70917102
https://www.cnblogs.com/xubing-613/p/6119162.html
https://zhuanlan.zhihu.com/p/44503744
https://blog.csdn.net/luckytanggu/article/details/53649156
https://blog.csdn.net/w5688414/article/details/78489277
https://docs.python.org/2/library/2to3.html
https://blog.csdn.net/carfge/article/details/79691360
https://www.jianshu.com/p/834a02d085b6
https://gist.github.com/gabrielfalcao/20e567e188f588b65ba2
https://l1aoxingyu.github.io/2018/03/04/%E5%A6%82%E4%BD%95%E7%94%A8flask%E9%83%A8%E7%BD%B2pytorch%E6%A8%A1%E5%9E%8B/

cHAPTER 10

Indices and tables

e genindex

« modindex

e search
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