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Aggregation Detection
in CSV Files



Outline

 Problem definition

* Aggregation detection approach
e Aggregationsin CSV files
* AGGRECOL workflow

e Evaluation
e Discussion
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Aggregations

* Sum: A= Z?=1 Bi

* Average: A= % ~ 1 B;
* Difference: A=B-C

* Division: A=B/C

* Rel. Change: A=(C—-B)/B



Aggregations

* Number format A=B/C B C
* Error-Level 10.5771 20345 1923.5
* Coverage:

Proportion of columns with same aggregation



AGGRECOL

Workflow in three stages



AGGRECOL: Stage 1

* Individual aggregation detection
e commutative aggregations: adjacency list strategy

- Ci+1 Ci+2 Ci+3 Ci+4 Ci+5
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AGGRECOL: Stage 1

* Individual aggregation detection
e commutative aggregations: adjacency list strategy
* non-commutative aggregations: sliding window strategy

- Ci+1 Ci+2 Ci+3 Ci+4 Ci+5
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AGGRECOL: Stage 1

* Prioritization of groups Type: Sum,
* Number of group members Aggregator: c;;,
* Average error Range elems: {c, C;7, C;g}
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AGGRECOL: Stage 1

* Prioritization of groups nype; Sum, N
* Number of group members Aggregator: c;;,
* Average error Range elems: {c, C;7, C;g}
* Pruning rules -
* Directional disagreement
Ci ci+1 . Ci+3 Ci+4 Ci+5

Ci+1 Ci+2 ci+3 ci+4 ci+5
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AGGRECOL: Stage 1

* Prioritization of groups Coes Su, h
* Number of group members Aggregator: c;;,
* Average error \Range elems: {c, ¢, Cig}
* Pruning rules
* Directional disagreement
* Complete inclusion
Ci Ci+1 . Ci+3 Ci+4 Ci+5

ci+1 ci+2 ci+3 ci+4 ci+5
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AGGRECOL: Stage 1

* Prioritization of groups
* Number of group members
* Average error

* Pruning rules

* Directional disagreement
* Complete inclusion
e Mutual inclusion

13-Dec-22

Type: Sum,

Aggregator: ¢;s,
Range elems: {c, C;7, C;g}

i+3

Ci+4

i+5

C.

C.

1+1

Ci+2

ci+3

Ciia

i+5
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AGGRECOL: Stage 2

Collective aggregation detection
* Prioritization of groups

* Pruning rules
* Complete inclusion
* Mutual inclusion
* Same aggregator with overlapping ranges



AGGRECOL: Stage 3

Supplemental aggregation detection

* Loop of:
* Modifying files
* Individual aggregation detection

* Pruning as in stage 1

X4 a, a, A b,



Outline

* Problem definition
* Aggregation detection approach

e Evaluation
e Methods
e Results

e Discussion
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Evaluation Methods

* Metrics:
* Precision: correctly detected / all detected
* Recall: correctly detected / actual aggregations
* F,-score: harmonic mean of precision and recall

e Validation dataset and unseen dataset

* Empirical tests:
* Consideration of the individual stages
* Comparison of the results of both datasets



Results

* Consideration of the individual stages

Precision Recall F1
Sum Average Division RelativeChange Sum Average Division RelativeChange Sum Average Division RelativeChange
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Results

* Consideration of the individual stages
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 Comparison of the results of both datasets (file-level)
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Outline

* Problem definition

* Aggregation detection approach
* Evaluation

* Discussion
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Discussion

* Conclusion
* First proposed solution for this problem
* In terms of metrics, promising results for a large part of the files
(exception: sum)
e Criticism/Proposals
* File-level evaluation reasonable, but biased scores
* Error level per file
e Extension by keyword matching

* Example



Sources

* Paper:
Lan Jiang, Gerardo Vitagliano, Mazhar Hameed, and Felix Naumann. 2022. Aggregation Detection
in CSV Files. In Proceedings of the 25th International Conference on Extending Database
Technology, EDBT 2022, Edinburgh, UK, March 29 - April 1, 2022. OpenProceedings.org, 2:207—-
2:219. https://doi.org/10.48786/edbt.2022.10

e Source Code:

Lan Jiang, Gerardo Vitagliano, Mazhar Hameed, and Felix Naumann. 2021. AggreCol Version 0.1.
https://github.com/lanchiang/AggreCol. [Online; accessed 24-November-2022]

* Example data:

Bayerisches Landesamt fir Statistik, 2022
https://www.statistikdaten.bayern.de/genesis//online?operation=table&code=12411-
004z&bypass=true&levelindex=0&levelid=1670575612358#abreadcrumb
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