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1. Introduction

RNNG £ RNN f parsing L% language model F185), HE7 ffS R Hon T EIFF
7~ RNNG 8& M model : discriminative model Z#{/a);5M AN, generative
model 28 FH4R. BEARNAEIES N Chris Dyer 7 NAACL 2016 + & FRA®
N Recurrent Neural Network Grammars,
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XEXHNTERNREHENS RNNG RABAEH ., RNNG BRALKIES
https://github.com/clab/mng, ZRIBERBENBEXMNERTTE, MBS EM
AN AEFNRESR, MEXERATHNXRERSHOSHEE.

T EY5 BT ZE wolfo8 #lar LS RIIEFNIK, Wik MU I EME =,
— LA PR BRI E O] U ERG, E A/ workd /zhangsy/mng B 5K T S A pLEFAY
XAFRIE . AAZBE AR, HRFGRKAHTT, BIFHIHEE.

2. Prepare Code
XEBI N BALEHIETT RNNG 2RI —EREE, BFREE —EMRBUEMIN
R I END,

2.1 Boost
RNNG RRAG ki C++i Boost B, EEEAHEE— Boost ., FEEHEN
™

1. M https://sourceforge.net/projects/boost/files/boost/ =T %k boost &, ARANIEIFER
WRBARAREM, BHXANRE 1.61, ¥ THHINEREE, MEBCHREX, #
Eo

2. 987 b2: 1T /bootstrap --prefix=[ BLFFIFIH R, AL FHFE, B0 .
/work4/zhangsy/boost 1_61 0] .

3. 437% boost: 1T ./b2 (S E#HF7./bjam)



4. MK REEERI: B TEXERILEA test.ce X, HiTind gt++ -o test
test.cc -1 [boost Y& FE H %, #I%0: /work4/zhangsy/boost 1 61 0] -L [boost lib H, #
%l: /work4/ zhangsy/boost_1_61 0/stage/lib], AR INzfTH L, NxBAECE KN,

#include <iostream>
#include <boost/timer.hpp>
using namespace std;

int main()

{

boost::timer t;

cout << "max timespan:"<<t.elapsed max()/3600<<"h"<<end]l;
cout << "min tmiespan:"<<t.elapsed min()<<"s"<<endl;
cout<<"now time elapsed:"<<t.elapsed()<<"s"<<endl;

return 0;

i

2.2 Eigen
M https://bitbucket.org/eigen/eigen/downloads _F N# xR AAY eigen, THBZRE R
FELBERFAHE, BEREF(e.g. /work4/zhangsy/) NEI T,

2.3 RNNG
X—EBD N BN FE RNNG f9KR8, TRAT ¢
1. T RNNG R#L3E : git clone https://github.com/clab/rnng.git
2. & CMakeLists.txt: 7 B4 H9 CMakeLists.txt FRIN T EEAIE, HPXN N
BR{ZHR A 1EE 1R B /Y Boost F1 eigen B B XE8{ZRI ],
SET (BOOST _ROOT "/work4/zhangsy/boost 1 _61 0")

SET (Boost INCLUDE_DIR "/work4/zhangsy/boost 1 61 0")
SET (Boost LIBRARIES "/work4/zhangsy/boost 1 61 Ostage/lib")

SET (EIGEN3 INCLUDE DIR "/work4/zhangsy/eigen")
3. Wit TEMNGS ¢
mkdir build
cd build
cmake ..
make —j 2
4. FErmng N fT5% ¢ /build/nt-parser/nt-parser —h, IR IFHHEENEES
AR, W ARGREFERTI.

2.4 EVALB
RNNG H7EBUERRRMNITENNES AEIEVALBIESR, M
http://nlp.cs.nyu.edu/evalb/_F N#HEVALB.tgz, &G, MAaEmngHF TEIT,

3. Prepare Data

KU L4, BRABRBARTT, AMEESTZRIIEFTEEEIRES
§f. WRXHFTIE, £ Penn Treebank§2-21 fE 4IRS, 824 1EARIESR, §231EA
MK &, 7£/workd/zhangsy/rnng/wsj B 3% == Penn Treebank f 00-24 FYEHE .

3.1 Preprocess
£ owsj BRXTHEESDEN, MARIERRE, X—PHEEESER, I
BB NEEN—1TRIFHE.



1. 7£ mng B 3Z THE prepocess.py X, SAMTHA :

import os
import sys

def convert to one_line(file):
lines = open(file, 'r').read().split("\n')
sens =[]
sen=""
for line in lines:
if line:
if line[0] =="(" and sen:
sen = sen[1:-2].strip() + \n'
sens.append(sen)
sen=""
line = line.strip()
if line:
sen +="{} '.format(line)
if sen:
sen = sen[1:-2].strip() + "\n'
sens.append(sen)

return ".join(sens)[:-1]

def convert(wsj):
dirs map = {
"train": ['02', '03', '04', '05', '06', '07', '08', '09", '10", '11', '12','13", '14, '15", '16,'17', '18",
'19', 120", 21",
"deV": [724l],
"test": ['23"]
}
for dataset in ['train', 'dev’, 'test']:
dirs = dirs_map[dataset]
with open(" {}.all".format(dataset), 'a") as f:
for dir in dirs:
dir ="{}/{}".format(wsj, dir)
files = sorted(os.listdir(dir))
for file in files:
f.write(convert _to one line("{}/{}".format(dir, file)) + "n')

def extract unk lines(file):

nmn

extract the lines contain '"UNK' in train.oracle to train.txt, which will be used in cluster
f = open(file, 'r")
lines = f.read().split("\n\n")[:-1]
f.close()
for line in lines:
items = line.split("\n")
print items[4]

def extract_stemmed _trees(file):

mnmn

extract the lines of stemmed trees in *.oracle to *.stem, which will be used in evaluation
lines = open(file).read().split("\n')
for line in lines:
if len(line) > 1 and line[0] == "#"
print line[2:]

if name ==' main "



if len(sys.argv) < 2:
print "please input wsj dir!"
exit()

convert(sys.argv[1])

2. {7752 python2 preprocess.py /work4/zhangsy/rnng/wsj, 1 mng BH3x 5%
train.all, dev.all, test.all =/ 314,

3. 7 mng THTE data X3k, K= XH#%a0ZF] data BR T

4. —HBELIERN/NET & trainall FH—17E
(NP (NP (QP (# #) (CD 200) (CD million) ) (-NONE- *U*) ) (PP (IN of) (NP (NP (JJ undated) (JJ

variable-rate) (NNS notes) ) (VP (VBN priced) (NP (-NONE- *) ) (PP-CLR (IN at) (NP (JJ par) ))
(PP (IN via) (NP (NNP Merill) (NNP Lynch) (NNP International) (NNP Ltd) ))))) (..))

XITAFNE— MRS, SRMZENHEE FIEE—MambR, 20h:
(NP (NP (QP (CD 200) (CD million) ) (-NONE- *U*) ) (PP (IN of) (NP (NP (JJ undated) (JJ
variable-rate) (NNS notes) ) (VP (VBN priced) (NP (-NONE- *) ) (PP-CLR (IN at) (NP (JJ par) ))
(PP (IN via) (NP (NNP Merill) (NNP Lynch) (NNP International) (NNP Ltd) ))))) (..))

3.2 Format

RENMAEIERES — M, XT discriminative model FYEIEE N0 FH
BRI AED - AER, RiaF, /NErAF, I unknown 5 Y/E)F,
actions ; X{F generative model EIEF N FHEM RN  BIEN, RiGH
., SO unknown 18y, actions, FTEIIT :

1. &8 rmng A get_oracle.py #01 get oracle_gen.py W-MCAS. B AT EAIEIE
/1 nonterminal tokens FiZE 5% FTEM— stemming B9 T1E, KM “NP-SBJ” X
F£ A9 nonterminal token H * - * JFEYER > EHE, TEL NP . EBUEHIREEA
/work4/zhangsy/rng B 3% T get oracle stem.py 1 get oracle gen stem.py,

2. T80T 6 MRS

python get _oracle stem.py data/train.all data/train.all > data/train.oracle

pyvthon get_oracle stem.py data/train.all data/dev.all > data/dev.oracle
python get oracle stem.py data/train.all data/test.all > data/test.oracle

python get oracle gen_stem.py data/train.all data/train.all > data/train_gen.oracle
python get oracle gen_stem.py data/train.all data/dev.all > data/dev_gen.oracle
python get oracle gen_stem.py data/train.all data/test.all > data/test _gen.oracle

3. dev.oracle #1 test.oracle FEYEERS (LEtEE N FHE—FTERH) £ikE
H B304 dev.stem F test.stem, IU&EFLEZH. K850 preprocess.py 1Y
extract_stemmed_trees %,

3.3 Word cluster

1£ generative model FEEHEFMNERE, 1w XHXANZ Brown Cluster, X2 {3
BBy A B S

1. train.oracle |1, HH' UNK' m4AF (LBESMEFHEEMRT) B
5y B S5 train.txt, XAZZ I preprocess.py 149 extract unk lines R EL,

2. & brown-cluster {8 Z git clone https://github.com/percyliang/brown-cluster.git,
#1147 make A5 4RIX A,



3. 7& brown-cluster B3% T, #1785 ./wcluster --text train.txt --c 156 , HH 156 £
KANE, FTsqrt(V), VEZIENMEL.

4. By B9 S 4 train-c156-pl.out/paths, ¥GHEAr R A word clusters.txt, FFE
rmng/data B3 & A,

4. Discriminative Model
Discriminative model UM AR AVIRE!, REIGAH T ETUNEI M BER, o]
PUAAIRBVEIRN RS ER T, AWK p(y[x), mng/nt-parser B 3x T8 nt-
parser.cc 24 discriminative 5 7L,
4.1 Modify
EETREZE, ATERBINRSHFNEE, FEXT nt-parser.ce RAL{EH —LE
B
1. %" /tmp/parser dev_eval." 24 "tmp/parser dev_eval." , Ft7E mng B3R NHE—
A tmp B 3%
2. % python remove dev_unk.py 24 python2 remove dev_unk.py.
3. EWmIFRL, BiTme
cd build
make —j 2
4.2 Configuration
BEENMASEENT !

Configuration options:
-T [ ——training_data ] arg List of Transitions - Training corpus
-x [ ——explicit_terminal_reduce ] [recommended] If set, the parser must
explicitly process a REDUCE operation to
complete a preterminal constituent

-d [ ——dev_data ] arg Development corpus

-C [ —-bracketing_dev_data ] arg Development bracketed corpus

-p [ ——test_data ] arg Test corpus

-D [ ——dropout ] arg Dropout rate

-s [ ——samples ] arg Sample N trees for each test sentence
instead of greedy max decoding

-a [ ——alpha ] arg Flatten (@ < alpha < 1) or sharpen (1 <
alpha) sampling distribution

-m [ ——model ] arg Load saved model from this file

—P [ —-use_pos_tags ] make POS tags visible to parser

—-layers arg (=2) number of LSTM layers

—-action_dim arg (=16) action embedding size

——pos_dim arg (=12) POS dimension

——input_dim arg (=32) input embedding size

——hidden_dim arg (=64) hidden dimension

—pretrained_dim arg (=50) pretrained input dimension

—1stm_input_dim arg (=60) LSTM input dimension

-t [ ——train ] Should training be run?

-w [ ——words ] arg Pretrained word embeddings

-b [ ——beam_size ] arg (=1) beam size

-h [ ——help ] Help

4.3 Train

Y% discriminative model, {7 TEEITS !

/build/nt-parser/nt-parser -x -T data/train.oracle -d data/dev.oracle -C data/dev.stem -P -t --
input_dim 128 --Istm_input _dim 128 --hidden_dim 128 -D 0.2



BRZEEASEELE, FEALELE, ?LEEF'?J’Q update100 4Na) £,
?ﬁ*%ﬂf 100ms 777, 450 15 update RTEWIFE EIPME—KIR, RHHME FL
B. IR FIEXTERFHNFIE, N¥RAEREEFEN ntparse_XXX-pidXXX.params
X, KAFTER 11 8 ETPLARI LRI XE TR

4.4 Test
T3 discriminative model, ${T TE ML, & Il/work4/zhangsy/rng/test.sh :

.build/nt-parser/nt-parser -x -T data/train.oracle -d data/dev.oracle -C data/test.stem -m
latest_model -P -p data/test.oracle --input_dim 128 --Istm_input dim 128 --hidden_dim 128 -
DO0.2

SER-m SO R B BRI A * params Y, 0] IR B HIEmREEE A
§53% lastest_ model. MIXRASHEENINE LA FIE, &ETILR 9226 £4,

5. Generative Model
Generative model 24 AREY, FEFUN action BRI BAA1E, o] PUAAREEIR
B2 A FANE AR Z B B BE SR p(x,y).
5.1 Modify
AETRBEZE, BTEXNRBHRIEEL —LE
1. $latest modelZ Alatest model gen
2. EHERE, HiTHS
cd build
make —j 2
5.2 Configuration
HENASEHBNT ¢

Configuration options:
-T [ ——training_data ] arg List of Transitions - Training corpus
—Xx [ ——explicit_terminal_reduce ] [not recommended] If set, the parser must
explicitly process a REDUCE operation to
complete a preterminal constituent

-D [ ——dropout ] arg Use dropout

—-c [ ——clusters ] arg Clusters word clusters file
-d [ ——dev_data ] arg Development corpus

-p [ ——test_data ] arg Test corpus

Start decaying eta after this many epochs
Load saved model from this file

-e [ ——eta_decay ] arg
-m [ ——model ] arg

—-layers arg (=2)
——action_dim arg (=16)
——input_dim arg (=32)
——hidden_dim arg (=64)
——pretrained_dim arg (=50)
—1stm_input_dim arg (=60)
-t [ ——train ]

-w [ ——words ] arg

-h [ —help ]

5.3 Train

number of LSTM layers
action embedding size
input embedding size
hidden dimension
pretrained input dimension
LSTM input dimension
Should training be run?
Pretrained word embeddings
Help

W%k generative model, HITNEMGS



/build/nt-parser/nt-parser-gen -x -T data/train_gen.oracle -d data/dev_gen.oracle -c
data/word_clusters.txt -t --input_dim 256 --Istm_input _dim 256 --hidden dim 256 -D 0.3

ARl RRS TR EE, BEATEL. ZiT2HEXK updael 00
F, L9FERT 300ms 74, I8 100 K update RAERIEE FITE—KHR, BHERIE
£ 1 ppl. W ppl E/NFRAFH ppl i, WSO EIMEEIZZN ntparse_gen XXX-
pidXXX params X, AATEERN 16 % ) L 5T BUATI b B X EFHIBE.

5.4 Test
HTEMEREEENEREME px, y), A7 IHEHEAEFENIER language
model A9 R, EFEEREMEME p(x), FILFRENFM discriminative model H1R#E,

7EF A generative model EHHEFEI 7%, BEEIFRIRIEX. PBAOT !
1. M discriminative model FR3R#¥, X &N 7EM & AV /A KA 100 DTIUR H AY
BIEN, T TEMGS

/build/nt-parser/nt-parser -x -T data/train.oracle -d data/dev.oracle -C data/test.stem -m
latest_model -P -p data/test.oracle --input_dim 128 --Istm_input dim 128 --hidden_dim 128 -
D 0.2 -s 100 -a 0.8 > test-samples.props

2. KB& test-samples.props FE—FTHZ REVS, FTrS utils/cut-corpus.pl 3 test-
samples.props > test-samples.trees

3. NERER R GE AR, MiTH<

/build/nt-parser/nt-parser-gen -x -T data/train_gen.oracle --clusters data/word_clusters.txt -
-input_dim 256 --Istm_input _dim 256 --hidden _dim 256 -p test-samples.trees -m
latest model gen > test-samples.likelihoods

4. RFDEME, 7w !

utils/is-estimate-marginal-llh.pl 2416 100 test-samples.props test-samples.likelihoods >
llh.txt 2> rescored.trees

5. ATIA TN

utils/add-fake-preterms-for-eval.pl rescored.trees > rescored.preterm.trees
utils/replace-unks-in-trees.pl data/test.oralce rescored.preterm.trees > hyp.trees

python?2 utils/remove _dev_unk.py data/test.stem hyp.trees > hyp_final.trees

EVALB/evalb -p EVALB/COLLINS.prm data/test.stem hyp_final.trees > parsing result.txt

6. UL MUEEH—THA, S Dl /work4/zhangsy/rnng/test-gen.sh,

lIx.txt XHHFHREILITEE% H language model FIAZMEER p(x)AY perplexity, X
Z4T] ML %] 88.66, parsing result.txt F1Z5H, 7 generative model FYETHZE, Fl1{EKA N
92.88,
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