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Abstract. The task of Chinese Knowledge Base Question Answering
(CKBQA) in the open domain can be handled as a process of subject en-
tity determination, candidate relationship and path determination, and
answer determination based on the knowledge base. In order to find the
correct answers, it is important to accurately identify the subject entity
and list the candidates of relationship and path. Our system consists of
three components: path similarity model, relationship similarity model,
and rule similarity model. Finally, we combine the three components as
our final system with certain strategic rules. Our final system achieves an
average F1 score of 0.73075 on the test set in the CCKS 2019 CKBQA
task.

Keywords: Question Answering · Named Entity Recognition ·
Entity Linking

1 Introduction

ｃｨｩｮ･ｳ･ ｋｮｯｷｬ･､ｧ･ ｂ｡ｳ･ ｑｵ･ｳｴｩｯｮ ａｮｳｷ･ｲｩｮｧ ＨｃｋｂｑａＩ ｲ･ｦ･ｲｳ ｴｯ ｡ ｰｲｯ｣･ｳｳ ｯｦ
､･ｴ･ｲｭｩｮｩｮｧ ｴｨ･ ｳｵ｢ｪ･｣ｴ ･ｮｴｩｴｹＬ ｣｡ｮ､ｩ､｡ｴ･ ｲ･ｬ｡ｴｩｯｮｳｨｩｰ ｯｲ ｰ｡ｴｨ ､･ｴ･ｲｭｩｮ｡ｴｩｯｮ
｢｡ｳ･､ ｯｮ ｴｨ･ ｫｮｯｷｬ･､ｧ･ ｢｡ｳ･Ｌ ｡ｮ､ ，ｮ｡ｬｬｹ ､･ｴ･ｲｭｩｮｩｮｧ ｴｨ･ ｡ｮｳｷ･ｲＮ ｔｨ･ ｲ･ｰｲ･Ｍ
ｳ･ｮｴ｡ｴｩｯｮ ｯｦ ｴｨ･ ｫｮｯｷｬ･､ｧ･ ｭ｡ｰ ｨ･ｲ･ ｩｳ ｡ ｫｮｯｷｬ･､ｧ･ ｭ｡ｰＬ ｩｴ ｣ｯｮｳｩｳｴｳ ｯｦ Ｇ ｴｨ･
･ｮｴｩｴｹＨｮｯ､･ＩＭｲ･ｬ｡ｴｩｯｮＨ･､ｧ･ＩＭｴｨ･ ･ｮｴｩｴｹ ｶ｡ｬｵ･Ｈｮｯ､･ＩＯｴｨ･ ｡ｴｴｲｩ｢ｵｴ･ ｶ｡ｬｵ･ Ｈｮｯ､･ＩＧＮ
ｔｨ･ ｷｨｯｬ･ ｰｲｯ｣･ｳｳ ｯｦ ｑＦａ ｩｳ ｴｯ ｩ､･ｮｴｩｦｹ ｯｮ･Ｏｭｯｲ･ ｳｵ｢ｪ･｣ｴ ･ｮｴｩｴｩ･ｳ ｦｲｯｭ ｴｨ･
ｱｵ･ｳｴｩｯｮＬ ｡ｮ､ ｴｨ･ｮ ､･ｴ･ｲｭｩｮ･ ｴｨ･ ｲ･ｬ｡ｴｩｯｮｳｨｩｰ ｯｦ ｴｨ･ ｳｵ｢ｪ･｣ｴ ･ｮｴｩｴｹＮ ｔｨ･ ｲ･ｬ｡Ｍ
ｴｩｯｮｳｨｩｰ ｨ･ｲ･ ｩｳ ､ｩｶｩ､･､ ｩｮｴｯ ｡ ｳｩｮｧｬ･Ｍｨｯｰ ｲ･ｬ｡ｴｩｯｮｳｨｩｰ Ｈｯｮｬｹ ｯｮ･ ｫｮｯｷｬ･､ｧ･ ｴｲｩｰｬ･
ｩｳ ｡ｳｳｯ｣ｩ｡ｴ･､Ｉ ｡ｮ､ ｡ ｭｵｬｴｩＭｨｯｰ ｲ･ｬ｡ｴｩｯｮｳｨｩｰ Ｈｭｵｬｴｩ ｫｮｯｷｬ･､ｧ･ ｴｲｩｰｬ･ｳ ｡ｲ･ ｡ｳｳｯＭ
｣ｩ｡ｴ･､ＩＬ ｡ｮ､ ，ｮ｡ｬｬｹ ，ｮ､ ｡ｮｳｷ･ｲｳ ｩｮ ｴｨ･ ｫｮｯｷｬ･､ｧ･ ｭ｡ｰ ｢｡ｳ･､ ｯｮ ｴｨ･ ｩ､･ｮｴｩ，･､
ｳｵ｢ｪ･｣ｴ ･ｮｴｩｴｩ･ｳ ｡ｮ､ ｴｨ･ｩｲ ｣ｯｲｲ･ｳｰｯｮ､ｩｮｧ ｲ･ｬ｡ｴｩｯｮｳｨｩｰｳＮ

ｔｨｩｳ ｰ｡ｰ･ｲ ｰｲｯｰｯｳ･ｳ ｴｨｲ･･ ｭｯ､･ｬ ｳｹｳｴ･ｭｳＺ ｰ｡ｴｨ ｳｩｭｩｬ｡ｲｩｴｹ ｭｯ､･ｬＬ ｲ･ｬ｡ｴｩｯｮＭ
ｳｨｩｰ ｳｩｭｩｬ｡ｲｩｴｹ ｭｯ､･ｬ｛Ｙ｝ ｡ｮ､ ｲｵｬ･ ｳｩｭｩｬ｡ｲｩｴｹ ｭｯ､･ｬＮ ｉｮ ､･ｴ･ｲｭｩｮｩｮｧ ｴｨ･ ｣｡ｮ､ｩ､｡ｴ･
ｲ･ｬ｡ｴｩｯｮｳｨｩｰＯｰ｡ｴｨ ｰ｡ｲｴＬ ｵｮｬｩｫ･ ｴｨ･ ｰｲ･ｶｩｯｵｳ ｭ･ｴｨｯ､Ｌ ｷ･ ｰｲｯｰｯｳ･ ｴｯ ｵｳ･ ｴｨ･ ｰ｡ｴｨ
ｴｯ ｲ･ｰｬ｡｣･ ｴｨ･ ｲ･ｬ｡ｴｩｯｮｳｨｩｰ ｦｯｲ ｡ｮｳｷ･ｲ ｣｡ｮ､ｩ､｡ｴ･ｳＮ



2 Authors Suppressed Due to Excessive Length

ｔｨｩｳ ｩｳ ｢･｣｡ｵｳ･ ｴｨ･ ｭ･ｴｨｯ､ｳ ｵｳ･､ ｴｯ ､･ｴ･ｲｭｩｮ･ ｣｡ｮ､ｩ､｡ｴ･ ｲ･ｬ｡ｴｩｯｮｳｨｩｰｳ ｡ｲ･
ｭｯｳｴｬｹ ｳｩｭｩｬ｡ｲｩｴｹ ｣｡ｬ｣ｵｬ｡ｴｩｯｮｳ ｡ｮ､ ｲ･ｬ｡ｴｩｯｮｳｨｩｰ ｣ｬ｡ｳｳｩ，｣｡ｴｩｯｮｳＮ ｆｲｯｭ ｴｨ･ ｰ･ｲｳｰ･｣Ｍ
ｴｩｶ･ ｯｦ ｳｩｭｩｬ｡ｲｩｴｹ ｣｡ｬ｣ｵｬ｡ｴｩｯｮＬ ｴｨ･ ｳｩｭｰｬ･ ｣｡ｬ｣ｵｬ｡ｴｩｯｮ ｯｦ ｴｨ･ ｲ･ｬ｡ｴｩｯｮｳｨｩｰ ｷｯｵｬ､
ｮｯｴ ｴ｡ｫ･ ｴｨ･ ｩｮｦｯｲｭ｡ｴｩｯｮ ｯｦ ｴｨ･ ･ｮｴｩｴｹ ｩｮｴｯ ｣ｯｮｳｩ､･ｲ｡ｴｩｯｮＬ ｩｮ ｷｨｩ｣ｨ ｴｨ･ ｣ｯｮｴ･ｸｴ
ｳ･ｭ｡ｮｴｩ｣ｳ ｭ｡ｹ ｢･ ｬｯｳｴ ｩｮ ｴｨ･ ｣｡ｬ｣ｵｬ｡ｴｩｯｮＮ ｏｮ ｴｨ･ ｯｴｨ･ｲ ｨ｡ｮ､Ｌ ｩｦ ｴｨ･ ｲ･ｬ｡ｴｩｯｮｳｨｩｰ
｣｡ｮ､ｩ､｡ｴ･ｳ ｡ｲ･ ｳ･ｬ･｣ｴ･､ ｦｲｯｭ ｴｨ･ ｰ･ｲｳｰ･｣ｴｩｶ･ ｯｦ ｣ｬ｡ｳｳｩ，｣｡ｴｩｯｮＬ ｴｨ･ｲ･ ｡ｲ･ ｴｯｯ ｭ｡ｮｹ
ｴｹｰ･ｳ ｯｦ ｃｨｩｮ･ｳ･ ｲ･ｬ｡ｴｩｯｮｳＮ ｉｮ ｴｨ･ ｣｡ｳ･ ｯｦ ｬ･ｳｳ ｴｲ｡ｩｮｩｮｧ ､｡ｴ｡Ｌ ｴｨ･ ｡｣｣ｵｲ｡｣ｹ ｯｦ ｣ｬ｡ｳＭ
ｳｩ，｣｡ｴｩｯｮ ｷｩｬｬ ｢･ ｧｲ･｡ｴｬｹ ｲ･､ｵ｣･､Ｌ ｳｯ ｣ｬ｡ｳｳｩ，｣｡ｴｩｯｮ ｩｳ ｮｯｴ ｡ ｧｯｯ､ ｣ｨｯｩ｣･Ｎ ｔｨ･ｲ･ｦｯｲ･Ｌ
ｷ･ ｳｴｩｬｬ ｣ｨｯｩ｣･ ｴｨ･ ｳｩｭｩｬ｡ｲｩｴｹ ｣｡ｬ｣ｵｬ｡ｴｩｯｮ ｷｩｴｨ ｡､､ｩｮｧ ｩｮｦｯｲｭ｡ｴｩｯｮ ｳｵ｣ｨ ｡ｳ ･ｮｴｩｴｹ
｡ｮ､ ｳ･ｮｴ･ｮ｣･ ｳｴｲｵ｣ｴｵｲ･ ｯｦ ｴｨ･ ｰ｡ｴｨＮ ｆｯｲ ･ｸ｡ｭｰｬ･Ｌ ｜《我不是主角》的主角是
谁？《我不是主角》Ｍ主角ＭｐａｄＢＬ ｴｨ･ ｳ･ｮｴ･ｮ｣･ ｩｳ ｣ｯｭｰｵｴｩｮｧ ｓｩｭｩｬ｡ｲｩｴｹ ｢ｹ ｰ｡ｴｨＬ
ｩｮ ｷｨｩ｣ｨ ｜ｐａｄＢ ｩｳ ｧ･ｮ･ｲ｡ｬｩｺｩｮｧ ｴｨ･ ･ｮｴｩｴｹ ｶ｡ｬｵ･Ｏ｡ｴｴｲｩ｢ｵｴ･ ｶ｡ｬｵ･Ｎ ｓｩｮ｣･ ｴｨ･ ｴ｡ｩｬ
･ｮｴｩｴｹ ｭ｡ｹ ｮｯｴ ｡ｰｰ･｡ｲ ｩｮ ｴｨ･ ｱｵ･ｳｴｩｯｮＬｴｨ･ ･ｮｴｩｴｹ ｶ｡ｬｵ･ ｯｲ ｡ｴｴｲｩ｢ｵｴ･ ｶ｡ｬｵ･ ｣｡ｮｮｯｴ
｢･ ｣ｯｮｳｩ､･ｲ･､ ｷｨ･ｮ ｣｡ｬ｣ｵｬ｡ｴｩｮｧ ｴｨ･ ｳｩｭｩｬ｡ｲｩｴｹＮ ｗｨ･ｮ ｣｡ｬ｣ｵｬ｡ｴｩｮｧ ｴｨ･ ｳｩｭｩｬ｡ｲｩｴｹ ｢ｹ
ｵｳｩｮｧ ｴｨ･ ｲ･ｬ｡ｴｩｯｮｳｨｩｰＬｳｵ｣ｨ ｡ｳ｜《我不是主角》的主角是谁？ 主角ＢＬ ｔｨ･ ｳｴｲｵ｣Ｍ
ｴｵｲ･ ｡ｮ､ ｰ｡ｴｨ ｯｦ ｴｨｩｳ ｳ･ｮｴ･ｮ｣･ ｨ｡ｳ ｬ｡｣ｫ･､ ｴｨ･ ｩｮｦｯｲｭ｡ｴｩｯｮ ｡｢ｯｵｴ ｴｨ･ ｳｴｲｵ｣ｴｵｲ･ ｯｦ
ｴｨ･ ｳ･ｮｴ･ｮ｣･，ｔｨ･ ｷｯｲ､ ｜主角Ｂ ｳｨｯｵｬ､ ｡ｰｰ･｡ｲ ｯｮ ｴｨ･ ｒ Ｈｲ･ｬ｡ｴｩｯｮｳｨｩｰＩ ｩｮ ｓＭｒＭｏ
ｷｨ･ｮ ､･ｴ･ｲｭｩｮｩｮｧ ｴｨ･ ｣｡ｮ､ｩ､｡ｴ･ ｲ･ｬ｡ｴｩｯｮｳｨｩｰＬ ｢ｵｴ ｩｦ ｴｨ･ ｲ･ｬ｡ｴｩｯｮｳｨｩｰ ｩｳ ｵｳ･､ ｴｯ
｣｡ｬ｣ｵｬ｡ｴ･ ｴｨ･ ｳｩｭｩｬ｡ｲｩｴｹＬ ｴｨ･ ｰｯｳｩｴｩｯｮ ｩｮｦｯｲｭ｡ｴｩｯｮ ｯｦ ｴｨ･ ｷｯｲ､ ｜主角Ｂ ｣｡ｮｮｯｴ ｢･
ｲ･－･｣ｴ･､Ｎ

ｈｯｷ･ｶ･ｲＬ ｩｮ ｯｲ､･ｲ ｴｯ ｡｣ｨｩ･ｶ･ ｴｨ･ ｢･ｳｴ ｲ･ｳｵｬｴｳＬ ｯｵｲ ｰ｡ｴｨ ｳｩｭｩｬ｡ｲｩｴｹ ｣｡ｬ｣ｵｬ｡ｴｩｯｮ
｡ｮ､ ｲ･ｬ｡ｴｩｯｮｳｨｩｰ ｳｩｭｩｬ｡ｲｩｴｹ ｣｡ｬ｣ｵｬ｡ｴｩｯｮ ｡ｲ･ ｲ･｡ｬｩｺ･､Ｌ ｡ｮ､ ｴｨ･ｹ ｣｡ｮ ｣ｯｭｰｬ･ｭ･ｮｴ
･｡｣ｨ ｯｴｨ･ｲＮａｴ ｴｨ･ ｳ｡ｭ･ ｴｩｭ･Ｌ ｷ･ ｣ｯｮｳｴｲｵ｣ｴ ｡ ｲｵｬ･ ｭｯ､･ｬ ｴｯ ｣ｯｲｲ･｣ｴ ｴｨ･ ｲ･ｳｵｬｴｳ ｯｦ
ｴｨ･ ｡｢ｯｶ･ ｴｷｯ ｳｩｭｩｬ｡ｲｩｴｹ ｭｯ､･ｬｳＬ ｡ｮ､ ｳｯｬｶｩｮｧ ｳｯｭ･ ｰｲｯ｢ｬ･ｭｳ ｴｨ｡ｴ ｡ｲ･ ､ｩ．｣ｵｬｴ ｴｯ
ｳｯｬｶ･ ｢ｹ ｴｨ･ ｡｢ｯｶ･ ｳｩｭｩｬ｡ｲｩｴｹ ｭｯ､･ｬｳＮ ｆｩｮ｡ｬｬｹＬ ｷ･ ｣ｯｭ｢ｩｮ･､ ｴｨ･ ｲ･ｳｵｬｴｳ ｯｦ ｴｨ･ｳ･
ｴｨｲ･･ ｰ｡ｲｴｳ ｡ｮ､ ｡｣ｨｩ･ｶ･､ ｣･ｲｴ｡ｩｮ ｲ･ｳｵｬｴｳＮ

2 Related Work

ｃｨｩｮ･ｳ･ ｋｮｯｷｬ･､ｧ･ ｂ｡ｳ･ ｑｵ･ｳｴｩｯｮ ａｮｳｷ･ｲｩｮｧ ＨｃｋｂｑａＩ ｩｳ ｡ｮ ｩｭｰｯｲｴ｡ｮｴ ｴ｡ｳｫ
ｩｮ ｮ｡ｴｵｲ｡ｬ ｬ｡ｮｧｵ｡ｧ･ ｰｲｯ｣･ｳｳｩｮｧＮ ｔｨ･ ｣ｵｲｲ･ｮｴ ｭ｡ｩｮｳｴｲ･｡ｭ ｭ･ｴｨｯ､ｳ ｡ｲ･Ｚ ｳ･ｭ｡ｮｴｩ｣
｡ｮ｡ｬｹｳｩｳ ｢｡ｳ･､ ｭ･ｴｨｯ､ｳ ｡ｮ､ ｲ･ｴｲｩ･ｶ｡ｬ ｢｡ｳ･､ ｭ･ｴｨｯ､ｳ｛Ｑ｝Ｎ

ｔｨ･ ｩ､･｡ ｯｦ ｳ･ｭ｡ｮｴｩ｣ ｡ｮ｡ｬｹｳｩｳ ｯｦ ｃｋｂｑａ ｩｳ ｴｯ ｴｲ｡ｮｳｦｯｲｭ ｴｨ･ ｱｵ･ｳｴｩｯｮ ｩｮｴｯ ｡
ｳ･ｭ｡ｮｴｩ｣ ｲ･ｰｲ･ｳ･ｮｴ｡ｴｩｯｮ ｴｨ｡ｴ ｡ｬｬｯｷｳ ｴｨ･ ｫｮｯｷｬ･､ｧ･ ｢｡ｳ･ ｴｯ ｜ｵｮ､･ｲｳｴ｡ｮ､Ｂ ｴｨｲｯｵｧｨ
ｳ･ｭ｡ｮｴｩ｣ ｡ｮ｡ｬｹｳｩｳ ｯｦ ｮ｡ｴｵｲ｡ｬ ｬ｡ｮｧｵ｡ｧ･Ｌ ｴｨ･ｮ ｲ･｡ｳｯｮｩｮｧ ｴｨ･ ，ｮ｡ｬ ｡ｮｳｷ･ｲ ｢ｹ ｴｨ･
ｫｮｯｷｬ･､ｧ･ ｯｦ ｴｨ･ ｫｮｯｷｬ･､ｧ･ ｢｡ｳ･Ｎ ｉｮ ｳｨｯｲｴＬ ｷｨ｡ｴ ｳ･ｭ｡ｮｴｩ｣ ｰ｡ｲｳｩｮｧ ｮ･･､ｳ ｴｯ ､ｯ ｩｳ
ｴｲ｡ｮｳｦｯｲｭｩｮｧ ｴｨ･ ｰｲｯ｢ｬ･ｭ ｯｦ ｮ｡ｴｵｲ｡ｬ ｬ｡ｮｧｵ｡ｧ･ ｩｮｴｯ ｡ ｳ･ｭ｡ｮｴｩ｣ ｲ･ｰｲ･ｳ･ｮｴ｡ｴｩｯｮ ｴｨ｡ｴ
｡ｬｬｯｷｳ ｴｨ･ ｫｮｯｷｬ･､ｧ･ ｢｡ｳ･ ｴｯ ｜ｵｮ､･ｲｳｴ｡ｮ､ＢＮ ｈｯｷ･ｶ･ｲＬ ｴｨｩｳ ｭ･ｴｨｯ､ ｩｳ ､ｩ．｣ｵｬｴ ｴｯ
ｩｭｰｬ･ｭ･ｮｴＮ

ｔｨ･ ｲ･ｴｲｩ･ｶ｡ｬＭ｢｡ｳ･､ ｭ･ｴｨｯ､ ｩｳ ｡ ｰｲｯ｣･ｳｳ ｯｦ ､･ｴ･ｲｭｩｮｩｮｧ ｴｨ･ ｳｵ｢ｪ･｣ｴ ･ｮｴｩｴｹＬ
｣｡ｮ､ｩ､｡ｴ･ ｲ･ｬ｡ｴｩｯｮｳｨｩｰ ｯｲ ｰ｡ｴｨ ､･ｴ･ｲｭｩｮ｡ｴｩｯｮ ｢｡ｳ･､ ｯｮ ｴｨ･ ｫｮｯｷｬ･､ｧ･ ｢｡ｳ･Ｌ ｴｨ･ｮ
，ｮ｡ｬｬｹ ､･ｴ･ｲｭｩｮｩｮｧ ｴｨ･ ｡ｮｳｷ･ｲ｛Ｔ｝｛ＱＰ｝Ｎ ｉｮ ｴｨ･ ｴｨ･ ｳｵ｢ｪ･｣ｴ ･ｮｴｩｴｹ ､･ｴ･ｲｭｩｮ｡ｴｩｯｮＬ
ｴｨ･ ｭｯｳｴ ｣ｯｭｭｯｮｬｹ ｵｳ･､ ｭ･ｴｨｯ､ ｩｳ ｴｯ ｵｳ･ ｳ･ｱｵ･ｮ｣･ ｬ｡｢･ｬｩｮｧ ｭｯ､･ｬ ｴｯ ｳｯｬｶ･ ｴｨ･
ｰｲｯ｢ｬ･ｭＮ ｈｯｷ･ｶ･ｲＬ ｳｩｭｩｬ｡ｲｩｴｹ ｣｡ｬ｣ｵｬ｡ｴｩｯｮ ｩｳ ｴｨ･ ｭｯｳｴ ｵｳ･､ ｭ･ｴｨｯ､ ｩｮ ｣｡ｮ､ｩ､｡ｴ･
ｲ･ｬ｡ｴｩｯｮｳｨｩｰ ｯｲ ｰ｡ｴｨ ､･ｴ･ｲｭｩｮ｡ｴｩｯｮ｛Ｒ｝Ｎ ｔｨｩｳ ｭ･ｴｨｯ､ ｩｳ ｵｳ･､ ｩｮ ｴｨｩｳ ｰ｡ｰ･ｲＮ



Title Suppressed Due to Excessive Length 3

3 System Introduction

ｔｨ･ －ｯｷ ｣ｨ｡ｲｴ ｯｦ ｴｨ･ ｷｨｯｬ･ ｳｹｳｴ･ｭ ｩｳ ｳｨｯｷｮ ｩｮ ｆｩｧＮＱＮ

Fig. 1. Path similarity model, relationship similarity, rule similarity model are the
models of our three subsystems. When they generate their own optimal paths, they
perform path fusion operations to select the optimal path as the final result of system
1. Then the answers of the three subsystems are merged as the final answer.
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Fig. 2. System 1: framework of Path similarity matching
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Fig. 3. System 2: framework of Relationship similarity matching
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6 Experimental Setup
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Table 2. details of 2019 ccks ckbqa dataset

filename number of data

pkutriple 41,007,385

pkutype 25,182,627

pkumen 13,930,029

task6ckbqa-train-2019 2,298

task6ckbqa-dev-2019.txt 776
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ｩｮｧ ｯｵｲ ｭｯ､･ｬＬ ｡ｳ ｴ｡｢ｬ･ ＳＮ

Table 3. details of extenal dataset

filename number of data

nlpcc-iccpol-2016.kbqa.training-data 14,609

nlpcc-iccpol-2016.kbqa.testing-data 9,780
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有价值球员奖ＨＲＰＰＸＩＢ ｩｮ ｜获得ｎｂａ最有价值球员奖ＨＲＰＰＸＩ的球员的球衣号码
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Table 4. system score on the final test set

Subsystem F1

Path similarity system 0.6941

Relationship similarity system 0.6468

Rule similarity system 0.5212

Final system 0.7308

7 Summary and Outlook
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