CMU System Combination in WMT 2011

Kenneth Heafield and Alon Lavie

{heafield,alavie } @cs.cmu.edu Carnegie Mellon UIliVGI‘Sity
kheafield.com/code
Search

System 1 Projects that were revealed seemed promising | Exact matches Recognize that “klar gemacht™ aligns to “klargemacht" .

Align \ \ .................................................................................. \\ Snowball stems Answer: segment — align — combine — compound
................................. WordNet synonyms Compounding:
System 2 The projects that have been proved seem promising . Unigram paraphrases 1. Run every word through cdec’s segmenter
2. Count each form in normal text
System 1  Projects  that were reve?:led seerEed promising . Pick from any system 3. Rejoin it the compound is more frequent
Advance \ \ .......................... \\ Block aligned words 4.Score using sum of squares
System 2 The projects that have been prSVed seem promising . Skip stale words

Big LMs in 5 Languages
Partial  Proiccts  that b L o] Data: Gigaword, News Crawl, News Commentary, UN,
artia I § e e e Europarl, Giga-FrEn, CzEng, and SMS (for ht-en)

Hypothesi
YPOHIESIS Building: BigFatLM without pruning

Exact Matches Approximate Matches

Score Unigram Bigram Trigram Unigram Bigram Trigram  Length Language Model Filtering: Union of sentence-filtered models
Features System 1 3 1 0 1 1 0 5 -23.8955, OOV 0 Inference: KenlLM
System 2 4 3 2 1 1 1 github.com/jhclark and kheafield.com/code

Discussion

Human Evaluation Results

Czech-English German-English Spanish-English French-English Clean Haitian-English Win on 8/10 tasks.

05 062 o 01 065 oo gg 071 067 064 064 g - 067 063 062 g In .Czech-Engllsh and German-ElTlgllsh,
0.47 > 052 446 045 | 093 093 o2 048 online systems lead by > 1 BLEU. This work
. WIns.

. _ _ | , | — _ In French-English and Spanish-English,
this bbn  jhu  upv this rwth bbn uzh jhu upv quaero koc rwth this bbn upv jhu  koc bbn rwth this jhu lium upv this upv  koc d h RWTH
Combination BLEU 29.85 Combination BLEU 20.21 Combination BLEU 33.90 Combination BLEU 32.41 Combination BLEU 36.39 many SyStemS Sdolfe near the tOp
Top Individual BLEU 29.59 Top Individual BLEU 24.30 Top Individual BLEU 30.26 Top Individual BLEU 30.36 Top Individual BLEU 36.97 and BBN perform better.

E o leh Cech ohC h-Soanich I' . | In Haitian-English, bm-i2r won by a large

nglish-Czec English-German English-Spanis English-French Raw Haitian-English margin. Combination did little.

0.69
0.63 , o
048 oy 0% 056 >0 058 051 04T 41 Out of English, there are fewer participants.
l . . Language-specific processing matters more.

. . , , _ Compared with other participants, this
this  upv this uzh upv  koc this uow upv  koc this  upv this  upv k d b tt h t h
Combination BLEU 20.80 Combination BLEU 18.45 ot BLED 36.47 e 2 | (work does better when one system has
Top Individual BLEU 20.37 Top Individual BLEU 17.92 Top Individual BLEU 33.85 Top Individual BLEU 35.34 Top Individual BLEU 32.18 a clear lead.

Supported by a NSF Graduate Research Fellowship and the DARPA GALE program.



