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https://github.com/guitar-san/Guitar-Rendition-Ontology
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Motivation: How to make Open Data more accessible?
- Large number of table data published online.
- Valuable for the tasks of knowledge acquisition, data science
- Table data lack of metadata, text description, or ambiguous
- Table data contain a lot of numerical values (Statistical)

Problem: How to assign semantic labels to numerical attributes?
CHO Area 1 5711 80676 2017
CHO Area 1 7103 61250 2017
CHO Area 1 1831 26642 2017
CHO Area 2 7376 80676 2017
CHO Area 2 8198 61250 2017

Semantic Label
1. area
2. population
3. capacity
4. …

Semantic 
Annotation

Idea: EmbNum  

Effectiveness (MRR)

City Data Open Data

Efficiency (Seconds)

City Data Open Data

Knowledge BaseTable Source

Labeled 
Database

Table format

Relational 
Database

Web 
Tables

Open 
Data

1. Data Transform 2. Encoding 3. Similarity Search

Labeled Numerical Attributes

5711
7103

Tranformation

1831

Unknown
5003
2000
200

... ...

Capacity

Encoding

1200
7820
5000

...

Area

Encoding

12000
8820
9000

...

Population

EncodingSimilarity 
Search

Ranking

1. Area
2. Capacity
3. Population
4. ...

Input

Output

Encoding

Tranformation Tranformation Tranformation

Value

Pr
ob

ab
ilit

y

5711
7103
1831

...

Cumulative Distribution

Transform

1

0

Data Label Column Min Max Med Mean
City Data 30 300 4 2,251 113 642
Open Data 50 500 4 186,082 467 14,659

Results

Dataset

Base Lines 1. SemanticTyper [Ramnandan ESWC 2015]: 
Kolmogorow Skmiro test (KS test) as a metric 

2. DSL [Pham ISWC 2016]:  Train a logistic regression model to combine three 
metrics: KS test, Mann-Whitney test, Numeric Jaccard similarity

)  

d L aL
A novel method of automatic 
annotating statistical data 
with knowledge bases and 
deep metric learning.

- Make tabular data 
machine-readable

- Improve the accessibility 
of Tabular Data


