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WHAT IS THE PROBLEM?

» Conceptual method is one of the important technique to calculate semantic similarity.

* Inearlier times, methods evolved from looking at sentences word by word as a distinguishing feature to using
grammatical rules to represent sentences [21].

» WordNet has changed the whole literature by providing the ontology to compute semantic similarity between words
[22].

« Semantic similarity can be used for many different purposes:
estimating similarity between documents [3],

» ontology-based text clustering [4][5],

» text summarization[6],

+ entity disambiguation [7],

» developing recommender systems [8],

* semantic annotation [9],

« ontology merging [10],

 ontology segment matching [11],

 information retrieval [12],

» personalized support [13]- [15],

+ and the graph editor similarity search problem [16], etc.



OUR PROPOSED METRIC - TAXONOMY TREE
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Figure 1. Nodes and their heights.



OUR PROPOSED METRIC - FORMULA

 Find the similarity value for each pair of words, we can average them to calculate the similarity of the sentences.

« We compare each word in one sentence with the words in the other sentence, and the most similar pairs of words
are included in the calculation of the average.
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OUR PROPOSED METRIC - ALGORITHM

Step 1:

For each pair of sentences in the dataset, remove the stop-words and the punctuations.

Step 2:
For each sentence in a pair, extract the part-of-speech (POS) tags of each word.

Step 3:

Create a combination of the words in the pair according to their POS tags, then calculate the similarity
score of the word pairs, using (3).

Step 4:

From the previous step, we have many similarity score for a word. Accept the maximum similarity
score.



DATASET

 Train split of the English STS benchmark dataset [37].

* [tis a collection of data given in SemEval tasks between 2012 and 2017.

* 5749 sentence

« The given similarity scores range from 0 to 5

» These scores are annotated by human judges

» We normalized the similarity scores using the min-max normalization function of scikit-learn [38].



EVALUATION

TABLE 1L NORMALIZED PAIR SIMILLARITY SCORES
EXAMPLES
; Noun +
: +
STS Noun Only h{:::_'h Verb +
Pairs Sentences Similarity Similarity s Adjective
. ! . ! Similarity P
Score Score ¥ Similarity
Score ’
Score
A woman is dancing and singing with other women.
1 cihg 9T SmeTe W 0.60 0.73 0.86 0.56
A girl is dancing and singing in the rain.
Two men are packing suitcases into the trunk of a car. :
2 prehe s ‘ 0.88 1.00 0.75 0.50
The men are putting suitcases into the car's trunk.
The woman picked up the kangaroo.
3 prerec = 0.75 1.00 0.50 033
A woman picks up a baby kangaroo.
Two foxes are eating from a plate on a brick patio.
4 cerme P i s 0.56 0.51 0.75 0.50
Foxes are eating from a plate.
Two zebras are playing.
5 . 0.85 1.00 0.50 0.34
Zebras are socializing,
A group of people dance on a hill.
6 ETOUP © peop e T : 0.64 0.67 033 022
A group of people are dancing.
A car is moving through a road.
7 car s moving Tirotie 0.80 1.00 0.50 0.33
A car is driving down the road.
Th is shooti automatic rifle.
3 e man is shooting an automatic rifle 076 0.58 0.79 0.52
A man is shooting a gun.
A woman is cutting up a chicken.
9 ceedpa et 0.55 0.54 027 0.18
A woman is slicing meat.
Butter is being put into a bowl.
10 0.85 1.00 0.50 0.33

A man cutting butter into a mixing bowl.

If any of the sentences of the
pairs do not contain adjectives,
then the similarity between the
adjectives is zero. Therefore, the
similarity score in such a case is
drastically lower.



EVALUATION - CONT’D

TABLE IV. EVALUATION

Results of the Proposed Method
Percentage of pairs in the range of 1.00-0.50 77.09%
Percentage of pairs in the range of 1.00 - 0.75 72.42%
) Percentage of pairs in the range of 0.75 - 0.50 82.05%
Noun Only Percentage of pairs in the range of 0.50 — 0.00 56.85%
Percentage of pairs in the range of 0.50 = 0.25 42.38%
Percentage of pairs in the range of 0.25 — 0.00 69.45%
Percentage of pairs in the range of 1.00 — 0.50 56.58%
Percentage of pairs in the range of 1.00 - 0.75 50.74%
Noun + Percentage of Pairs in the range of (.75 - 0.50 62.77%
Verb Percentage of pairs in the range of 0.50 - 0.00 71.94%
Percentage of pairs in the range of 0.50 — 0.25 | 39.37%
Percentage of pairs in the range of 0.25 — 0.00 82.88%
Percentage of pairs in the range of 1.00 — 0.50 46.35%
Percentage of pairs in the range of 1.00 - 0.75 19.47%
Noun + Percentage of pairs in the range of (.75 - 0.50 74.88%
Verb +
Adjective Percentage of pairs in the range of 0.50 — 0.00 81.99%
Percentage of pairs in the range of 0.50 — 0.25 54.76%
Percentage of pairs in the range of 0.25 — 0.00 95.71%

For different thresholds, to see if our
proposed method also labels these pairs
similarly we checked what percentage of
pairs the proposed method finds in this
range.

TABLE 111 CORRELATION RESULTS
Pearson
Task Name Correlation
Score
Noun Only 0.51
Noun + Verb 0.47
Noun + Verb + Adjective 0.48




CONCLUSION

» We have proposed a formula for calculating the conceptual similarity of sentences.

« By looking at the distance of these two words to their common ancestor and the location of
the common ancestor in the ontology tree, we calculated the sentence similarity.

 |f the compared words are close to their common ancestor, they are more likely to be similar.

 |f the common ancestor is far from the root, the similarity of the compared words increases
according to its position closer to the root node.

« Even if WordNet also has a taxonomical structure of adjectives, they name an attribute of a
noun (a concept). Thus, they are not the actual concepts [39]. The inclusion of the similarity
contribution between verbs or adjectives in our study negatively affected the results.

* In the future, we would like to use a 5-level human-annotated similarity dataset, where the
judges will be asked to classify the pairs into high similarity, low similarity, different,
completely different, and no idea classes.

» We expect our method to give better results on the human tagged datasets, since our proposed
method simulates the human mind to find the conceptual relationship.
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