
Anchor and Broadcast
An Efficient Concept Alignment Approach for 

Evaluation of Semantic Graphs



Abstract Meaning 
Representation

❖ Rooted directed acyclic graph
❖ Concrete concepts: word 

tokens
❖ Abstract concepts: inferred 

from contexts



Problem ❖ Measure IAA
❖ Evaluate parser
❖ Previous metrics:

➢ Intuitive?
➢ Interpretable?

❖ Smatch: 
➢ 0.5; 0.67, 0.5, 0.5.

❖ Sembleu:
➢ 0; 0.5, 0.5, 0.5.



Improvement

❖ Efficient node alignment
➢ Interpretability

❖ Fine-grained metric
➢ Intuitiveness



Content

❖ How to align nodes?
➢ Intrinsic node similarity
➢ Anchor & Broadcast: integrating intrinsic node similarity with neighborhood information

❖ How to evaluate the similarity of two graphs?
➢ Concept F-1
➢ Labeled relation F-1

❖ Evaluation results compared to other metrics



Intrinsic Node 
Similarity ❖ String similarity

➢ fry / stir-fry: 37.5%

❖ Attribute similarity
➢ 2 shared properties, with 1 

having the same value: 50%
❖ Sense-ID similarity

➢ 03 ≠ 01, 0%
❖ Overall Similarity

➢ (0.375*0.9+0.5)/2=0.41875 ≈ 0.42



Anchors & Broadcast
❖ Initial anchors: 

➢ unique
➢ concrete concept
➢ same word tokens

❖ Inferred anchors:
➢ mutually best match
➢ combination of 

neighborhood 
information and intrinsic 
similarity



Metrics: 
Concept F-1

❖ F-1 of intrinsic node similarity 
of all aligned pairs.

❖ Whether two graphs are 
about the same content.



Metrics: 
Labeled Relation F-1 ❖ Triple similarities are 

calculated within pairs with 
the same head and tail

❖ Label similarity is binary.

<read-01, location, house> <read-03, location, home>

<read-01, ARG0, he> <read-03, ARG0, she>

<read-01, ARG1, book> <read-03, ARG1, paper>

<book, poss, i> <paper, part, i>

0.45

0.785

0.45

0



Experiment: 
Comparison to Other 

Metrics
❖ Alignment algorithm is faster and 

retaining Smatch property;
❖ Provide more fine-grained 

metrics enabling analysis of 
more facets.



Conclusion

❖ New metrics that include 
concept F1, labeled relation F-
1, etc. which are closer to 
human's intuition of semantic 
graph similarity. 

❖ Efficient Anchor & Broadcast 
algorithm that has a 
polynomial runtime for node 
alignment.

❖ This represents a significant 
improvement over most 
widely used MR metric.


