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Blocked Subtree Sampler for Statistical Grammar Induction
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Abstract: Gibbs sampler is widely used for statistical grammar induction in natural language processing.
However, by sampling only one variable at a time, the sampler suffers from local optimum due to the strong
dependency between variables of tree structure. In this paper, we propose blocked subtree sampler to tackle
this problem. Our sampler collects the same type of subtrees for each iteration and updates them simultane-
ously. Further, our method iterates the blocked subtree sampler and conventional Markov chain Monte Carlo
(MCMC) sampler alternately to find the optimal solution efficiently. The experimental results of grammar
induction show that our method achieves better performance compared with conventional methods.
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Algorithm 1: #fisy R 70y 7Ly v 7)) v 7k

Input : number of iterations: I, parse trees: {t},
frequency of blocked subtree sampling: f
Output: estimated elementary trees:: €, estimated
parameters: e)
1 fori=1,...,I do

2 Initialize z, ©

// Gibbs sampling

3 foreach z in random order do

4 Generate 2z’ according to P (z]z \ 2,0)
5 z <+ 2

6 end

7 Update parameters ©
8 if 4 mod f = 0 then

// Comnstruct block
9 Find subtree patterns S by subtree expansion

method

10 Z +—z

11 B+« 0O

12 while Z # 0 do

13 Pick subtree s € S at random

14 Construct Bs

15 B+ BUB;

16 foreach z in B do

17 ‘ Z <+ Z\z

18 end

19 end
// Blocked subtree sampling

20 foreach B € B in random order do

21 Generate {z}’ according to P ({z}zeBs |z—, @)

22 {z} « {z}

23 end

24 end

25 end

26 Recover & from z
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JE f DSRHER D BRBSNFIC G 2 B 2 I IR T T 5.
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A=V T FRIZ > THEOTAREZHREERL (f79), 7
Oy B, T 5. 20%, 7uy 0EEB M6 T
VELI—ODTRYy JEBRL, Z2o7uy 2ilgEn
LBEERDMEOMAAELEICOVTR 1 ZEHEL, 20D
MERIC L 7203 CH Y 7V 2 ERT 5 (17 21).
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FETETAEOROBEAFTET 2 LWHEE D, 7
v v 74t Gibbs ¥ v 7V ¥ 7 OB SIS A R L
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EDRPTRERICE F 027  REOE R Z BRI
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RTERVEVH)MEZUET 2201, oAz AL L
a7y 2y ) v TERRE L, RETF
B, Ry —v <A Vv TOFRIGEDTHEY R 7T ey
7 AENICESL, ZNnox LD THRRHZY Y 7Y v
7RLTH. F¥i, ACEIARET Y 7Y 7B IELCEK
DEIC R % L) HIZ2H T CEEREZHET 21b D
12, WHED MCMC & ETaAR7ay 74ty v 77 v 7k
LzflAabbE T 2. EE v RVl ESORE H
X% F W CTREF RO 2 7o 7 /558, AFEIE, &
FFE LD DRBAEIE C, REOEOCGEHRDER
TEHT LR 7.
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