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 Background 
 

 Methodology 
 

 Results & Evaluation 
 

 Future Work  



 Parallel Corpus: Parallel corpus is text placed 
alongside its translation 
 
 
 
 

 Automatically created Dictionary 
 Automatically created dictionaries are in great 

demand 

 SZTAKI online Dictionary [1] 
 

 

 

 

 



 Difference between Hungarian and Chinese 
 
 

   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  

 

 

 

 



 Flowchart of our Methodology 

        



 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 
 



 Sentence/Word Level Segmentation 

 Rule-based segmenter: Huntoken [2] 

 
 Stemming 

 Extract root word in Hungarian 

 Stemming tool: Hunmorph[3] 

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

 



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

 
 Word Level Segmentation 
 Stanford Segmentation[4] 
 Input: 

 Output: 

 

 
 Traditional Chinese to Simplified Chinese 

 



 Hunalign 

 Input: Parallel Documents 

    Output: 

  



 How does Hunalign work? 

 Calculate similarity score of each sentence pair 

▪ Token-based score =
𝑛𝑢𝑚 𝑠ℎ𝑎𝑟𝑒𝑑 𝑤𝑜𝑟𝑑𝑠

𝑙𝑎𝑟𝑔𝑒𝑟 𝑡𝑜𝑘𝑒𝑛 𝑐𝑜𝑢𝑛𝑡 𝑜𝑓 𝑡𝑤𝑜 𝑠𝑒𝑛𝑡𝑒𝑛𝑐𝑒𝑠
 + award 

(for high proportion of shared tokens) 

▪ Length-based score =
𝑙𝑒𝑛𝑔𝑡ℎ 𝑙𝑜𝑛𝑔𝑒𝑟 +1

𝐿𝑒𝑛𝑔𝑡ℎ 𝑠ℎ𝑜𝑟𝑡𝑒𝑟 +1
 

 Obtain similarity matrices, Calculate the best 
alignment 

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



 Hunalign can gain help from bilingual 
dictionary  
 

 Input dictionary we used: 
 
 
 



 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 



 Hundict [6] 

 Dice score 

 

 

 

 Final Options we used: 

▪ dice = 0.2 

▪ iter=5 

 



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

 Filtering out name pairs 
 

 
 



 Output  

 Size: 26427 sentence pairs 

 Sample: 

 



 Evaluation 

 Score output by Hunalign is meaningless 

 We did manual checking: 

▪ Randomly select sample sentence pairs 

▪ Hungarian and Chinese native speakers communicate in 
English 



 Output  

 Size: 23932 word pairs  + 613 name pairs 

 Example: 

 

 



 Evaluation: Manual Checking 
 

Similarity Score 

Range 

% Word Pairs Accuracy 

[0, 0.1) 33.2% 7/20 ≈ 35% 

[0.1,0.2) 19% 12/20 ≈ 60% 

(0.2-0.4] 20.5% 17/20≈ 85% 

(0.4-0.6] 16.1% 18/20≈ 90% 

(0.6-0.8] 8.6% 20/20≈ 100% 

(0.8-1.0] 2.6% 19/20≈ 95% 



 Common Errors: 
 
 Translation Error 

draga: 亲爱 (dear, darling)    Right: 昂贵(dear, expensive) 
 

 Incomplete Translation 

Sellő： 鱼 (fish)                         Right: 美人鱼 (mermaid) 
 

 Word Phrase 

Gyalázatos： 行为 (act)         Right:可耻(shameful) 

 



 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 



 Create you own sentence-level parallel 
corpus and dictionary 
 

 Step1: Download our package 

 Step2: runHunalign.sh 

 Step3: runHundict.sh 
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