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Background

Parallel Corpus: Parallel corpus is text placed
alongside its translation

" E ’FH? ?%i% o - Eleinte németil tanultam . 0.8
MR 7 - 6 tanitotta magdt 7 0.292857
M FEEE . - Nem . ~~- Németdl nem tud . 1.03214

4 fRE AT ﬂ% ? - Semmire 3& tanitotta magat ? 0,117391
8 7 —o), BEMIEE |, - fqy kicsit hinduszténiul . 0.702101
~ BEd 8 7 Eﬂfﬁ,ﬁﬁiﬂﬁ ? - Rivers hinduszcaniul tanitotta magit ?  -0.342857

Automatically created Dictionary

Automatically created dictionaries are in great
demand

SZTAKI online Dictionary [1]



Background

Difference between Hungarian and Chinese

Mr. Newton tudomanyt.
S R,
Medium-density vs. High-density
Word-based vs. Character-based

Other linguistic Differences

Chinese does not have time-tense, plural or other form
change of characters

Chinese does not have space between words
Chinese has less ambiguous sentence-ending characters



Methodology

Flowchart of our Methodology

[ Original Chinese doc ] [ Original Hungarian doc ]
i
[ Text Extraction ] [ Text Extraction ]
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[ Extract Dictionary J




Stepa: Collecting Parallel

Documents

Variety
Literature, Subtitles, Religious texts

Raw Documents "“Clean-up”
Unifying file Encoding to UTF-8
Encoding_transform.py

Filtering out incomplete documents and useless
contents such as formatting tags in webpages

Total: 60 Parallel Documents



Step2: Normalizing Hungarian

Documents

Sentence/Word Level Segmentation
Rule-based segmenter: Huntoken [2]

Stemming
Extract root word in Hungarian
Stemming tool: Hunmorph[3]

babonas babonas||ADJ K S
lett van||VERB<PAST> K S



Step3: Normalizing Chinese

Documents

Sentence Level Segmentation
Rule-based segmenter: chinese-sentencizor.py

Word Level Segmentation

Stanford Segmentation[4]
Input: &8s RRTEENT .
Output: #% (Outside) B2 (Takea Walk) £ (Is) 7K (Not) FJEE (Possible)

T (Interjection no meaning)-

Traditional Chinese to Simplified Chinese



Stepy: Create Sentence-Level

Parallel Corpus — Hunalign [5]

Hunalign
Input: Parallel Documents
Output:

~iE % , - Hagvon =okat . 0.13125

“i® t4 7 - Mivel foglalkozott ? 0.253091

- Eﬂggﬁiﬂiﬁ « - B hindusztédni nyelvet tanulta . 0.290323

~ 3F BHE I FiHs B 7 - E= maga azalatt mit csindlt ? 0.285714
" E ?Hi ‘)[%i% o - Eleinte németiil tanultam . 0.8

i #r R 1 7 - § tanitotta magat ?  0.292857

“ff FOE EE . - Nem . ~~~ Németdil nem tud . 1.03214

" ﬂi]. H‘ﬂh {ﬂ xﬁﬁ ?ﬁ{ '{ﬂ'{ ﬂ% ? - Semmire se tanitotta magat ? 0.117381
T —d)|, ENEYE{E . - Egv kicsit hinduszténiul . 0.702101

~ HgRHh # {f ENEHETIEIE 7 - Rivers hinduszténiul tanitotta magit ? -0.342857
“ B, f;E . - Igen . 0.586466

= fh B fh BRBE(T 13 7 - £s a ndgait is ?  0.245455

~mE O, - A higait nem . 0.28

i AR - Cszak magat ? 0.72

“ 3t 8 FE , - Csak engem . 0.623333

~ 2 MR Bk M # B 1® Y - Maga kérte &t , hogy tanitsa ? 0.3
“i%H . - Nem én kértem .  0.714935

- i HE & 7 - § akarta magadt tanitani ? 0.0428571

= B . - Igen . 0.85
R T T . Ujabb szinet . 0.607258
= it j"\jﬁ‘fh #E & f|E 7 - Miért akarta magdt hindusztédniul tanitani 7 0.237209



Stepy: Create Sentence-Level

Parallel Corpus — Hunalign [5]

How does Hunalign work?

Calculate similarity score of each sentence pair

num shared words
Token-based score = + award
larger token count of two sentences

(for high proportion of shared tokens)

length(longer)+1
Length(shorter)+1

Length-based score =
Obtain similarity matrices, Calculate the best
alignment

Post-processing: iteratively coalesces near sentence-
pairs — detect one-to-many, many-to-one alignments.



Stepy: Create Sentence-Level

Parallel Corpus — Hunalign [5]

Hunalign can gain help from bilingual
dictionary

Input dictionary we used:

English-Chinese
Dictionary from

Upenn LDC Chinese-Hungarian
. Dictionary of 276965
English-Hungarian word pairs
Dictionary from
University of

FPannonia



Step4: Create Sentence-Level

Parallel Corpus

Run Hunalign on the 60 normalized parallel
documents with upenn_upann_hu-zh.dict

Run on Stemmed Documents -> Resulting in
line-number pairs -> Parallel with unstemmed

documents



Steps: Create Hungarian-Chinese

Dictionary

Hundict [6]

Dice score

¢ 2lansl
4] +B|

2= (Co — Occurence

- (Zh — Occurence + Co — Occurence) + (En— Occurent + Co — Occurence)

Final Options we used:
dice=0.2
iter=g



Steps: Create Hungarian-Chinese

Dictionary

Run Hundict on the unstemmed sentence-
level parallel corpus output by Hunalign

Filtering out name pairs

0.585385353659 edward EiEfL
0.B11764705882 hannah SRR
0.B15384615385 helen B
0.6153846815355 madame [FIRE

0.B25 madeiras ShiEfy

0.B2TO543R1568  rochester EMERE
0. B2T450950392  brocklehurst FET T
0.B34146341463  eshton IRFER
0.B47E5T14785T tbrize= THEEFEHR

0. BEREEREREEET  richard JPEE
0.B80S5106353  leah  FIE
0.B9Z30TE92308  oliver [AF|HR

0. TI4285T14786 gzeorze BT

0. 727272727273 lord  WHEE

0. TS603TSE09TE  georgziana TR T



Result I: Sentence-level Parallel

Corpus

Output

Size: 26427 sentence pairs
Sample:

2 iR BK M ¥ )0 7 - Maga kérte St , hogy tanitsa ? 0.3

“%H ., - Nem én kértem .  0.714935

=l FHE iR - 0 akarta magat tanitani ? 0.0428571

~ = 8 ., - Igen. 0.85

X {H T T .  Ujabb szinet . 0.607258

= it j\]ﬂ'i; FE T 7 - Miért agkarta magat hindusztaniul tanltani ? 0.237209
Eﬂrﬁ,ﬂ.ﬁiﬂiﬁ N ‘fﬂT f—: 75 H"L HEHZ:J; i Mi hasznadt vehette maga valaha 2 hindusztéani nyelvnek 7 1]
i E 3R M —E L EHE . - iz akarta , hogy menjek wele Indidba . 0.1

0o | - mna . 0.3

iE-F HomE EET O, Végre kibiit a szdg a zsékbal . 0.278

it & iR ﬁ?‘é’.‘ it ﬂ% 7 Szoval feleségiil akarta venni magat . 0.1

= it K FE ﬁ% L . - Feleségil kért . 0.1375

~ 30 EH ] — Eﬁfﬁﬂ.ﬁ S5 # .- Ez nem igaz . =~~~ Lzért taldlta ki , hogy ugrasson .
~EMREE . X2 F E ORE N L, 320 ~~~ - Bocsdnatot kérek , ez a s3zinigazsag . 0



Result I: Sentence-Level Parallel

Corpus

Evaluation
Score output by Hunalign is meaningless
We did manual checking:

Randomly select sample sentence pairs

Hungarian and Chinese native speakers communicate in
English



Results Il: Hungarian-Chinese

Dictionary

Output

Size: 23932 word pairs + 613 name pairs

Example:

oo oo o oo oo oo o000

CSEZB315T894T4
CSEB315TE94T4
CSEB315TE94T4
CSEB31STE94TY
CSE2B315T894T4
CSE2B315T894T4
CSE2B315T894T4
CSE2B315T894T4
CSE2B315T894T4
CSE2B315T894T4
CSE2B315T894T4
CS2B315T894T4
C526315T894T4
CSEZB315T894T4

emlek=zzilk 1215
engedelmeskedil BRA
eszik IF
felébredBE3E

fogoly {¥F§

fem B
fltyirészik g
zomb  H130

gondnok ‘BIER
gonosrtett EE”ﬁ
gyaltarlata T
girviz G

hatezer 7=F

hara B



Results Il: Hungarian-Chinese

Dictionary

Evaluation: Manual Checking

33.2%
19%
20.5%
16.1%
8.6%
2.6%

7/20 = 35%
12/20 = 60%
17/20= 85%
18/20= 90%
20/20= 100%

19/20= 95%



Results Il: Hungarian-Chinese

Dictionary

Common Errors:

Translation Error
draga: 257 (dear, darling) Right: &1 5t (dear, expensive)

Incomplete Translation
Sell: i (fish) Right: 38 A\ ffi. (mermaid)

Word Phrase
Gyaldzatos: 4T A (act)  Right:AJ Hil(shameful)



Future Work and Improvements

Introducing new dictionaries with our
methodology
E.g. Hungarian-Japanese, Romanian-Chinese

Collecting larger and better parallel
documents

Developing quantified evaluation for parallel
corpora and bilingual dictionaries



User Guide

Create you own sentence-level parallel
corpus and dictionary

Stepi1: Download our package
Step2: runHunalign.sh

Step3: runHundict.sh
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