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What is keyphrase generation?



By nature, the number of keyphrases of a document is variable.



Previous works

• Extractive models rank a long candidate list, e.g. noun phrases, n-grams



Previous works

• Prior generative studies use beam search to output many phrases.



Previous evaluation metrics

Where           are a model’s top k predictions.

is typically 5 or 10.
Ŷ:k
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Model predictions

Gold standard

P@k =
|Ŷ:k \ Y|
|Ŷ:k|

R@k =
|Ŷ:k \ Y|

|Y|

F1@k =
2⇥ P@k ⇥R@k

P@k +R@k
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Correct predictions



Imagine an oracle model...

P@5=0.4, R@5=1.0, F1@5=0.571

Top 5



The figure we discussed last night …

On KP20K dataset, the performance upper bound for a ranking-based oracle
model is F1@5=0.858 and F1@10=0.626.



Generating and Evaluating 
Variable Number of Keyphrases



CopyRNN  (Meng et al., 2017)

[Source Sequence]
Language-specific Models in Multilingual Topic Tracking. 
Topic tracking is complicated when the stories in the stream 
occur in multiple languages. Typically, researchers have 
trained only English topic models because the training stories 
have been provided in English. In tracking, non-English test 
stories are then machine translated into English to compare 
them with the topic models. …

[Target Sequence]
[classification, crosslingual, Arabic, TDT, topic tracking, multilingual]

[Source] Language-specific Models in Multilingual 
Topic Tracking.…
[Target] <s> classification </s>
[Source] Language-specific Models in Multilingual 
Topic Tracking.…
[Target] <s> crosslingual </s>

[Source] Language-specific Models in Multilingual 
Topic Tracking.…
[Target] <s> Arabic </s>

[Source] Language-specific Models in Multilingual 
Topic Tracking.…
[Target] <s> TDT </s>

[Source] Language-specific Models in Multilingual 
Topic Tracking.…
[Target] <s> topic tracking </s>

[Source] Language-specific Models in Multilingual 
Topic Tracking.…
[Target] <s> multilingual </s>



[Source Sequence]
Language-specific Models in Multilingual Topic Tracking. 
Topic tracking is complicated when the stories in the stream 
occur in multiple languages. Typically, researchers have 
trained only English topic models because the training stories 
have been provided in English. In tracking, non-English test 
stories are then machine translated into English to compare 
them with the topic models. …

[Target Sequence]
[classification, crosslingual, Arabic, TDT, topic tracking, multilingual]

[Source] Language-specific Models in Multilingual 
Topic Tracking.…
[Target] <s> classification <sep> crosslingual <sep> Arabic 
<sep> TDT <sep> topic tracking <sep> multilingual </s>

CatSeq: generating the concatenation of keyphrases



CatSeq: generating the concatenation of keyphrases



CatSeq + Orthogonal Regularization

Diversify ’s



CatSeqD = CatSeq + Orthogonal Regularization + Semantic Coverage

Maximizing the mutual information between and



Evaluating Variable Number of Keyphrases

: :

Model predictions

Gold standard

P@k =
|Ŷ:k \ Y|
|Ŷ:k|

R@k =
|Ŷ:k \ Y|

|Y|

F1@k =
2⇥ P@k ⇥R@k

P@k +R@k
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Correct predictions



Results and Analyses



Introducing a new keyphrase generation dataset: StackEx

Data Size Phrase Length Present/Absent
#Train #Valid #Test Mean Var %Present % Absent
~298k ~16k ~16k 2.7 1.4 57.5% 42.5%

• As a nice complement to the widely used scientific publication datasets, 
StackEx is in the domain of community Q&A.

• Due to its unique data collection approach, StackEx has more “common” 
absent keyphrases.
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Decoder Hidden States Visualization

CatSeq

CatSeqD

k: number of steps after the previous delimiter token

k = 1 k = 2 k = 3



Thank you!

eric.yuan@microsoft.com
tong.wang@microsoft.com

rui.meng@pitt.edu

Code & Data: https://github.com/memray/OpenNMT-kpg-release

QA: Wednesday July 8, 2020. 14A & 15A

https://github.com/memray/OpenNMT-kpg-release

