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Semantic Table Structure Identification in Spreadsheets
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Table Structure

_IComplex and informal structures

No Clear Table Structures
LISpreadsheet data cannot be fully

within spreadsheet tables. utilized.
Parent-child relation} Sibling relation]
A B C D F
1 Month
2 Departm ountry January [ February March Total
3 Cost Cost Cost Cost
4 erica 376,589 315,644 453,243 |=SUM(C4:E4)
5 Sales |Japan 557,890 265,789 254,565 |=SUM(C5:E5S)
6 JTotal =SUM(C4:C5)| 581,433 707,808  |=SUM(C6:E6) k
7 America 654,234 485,432 346,218 |=SUM(CT:E7)
8 Narkei Japan 234,200 252,432 433,689 |=SUM(CS:ES)
9 England 23,455 161,132 153,368 |=SUM(C9:D9) ):
10 Total =SUM(C6:C9) =SUM(D6:D9) =SUM(E6:E9)|=SUM(C10:E10} :

11 *The costs of Sales and Market department.

Semantic Table Structure
_IDivide header types according to

their purpose. headers.
M Index ®Value name WParent - child  WAggregation relation
B Index name W Aggregation W Sibling relation MIndex name - index
A B C D E F A B C D E F
1 Month 1 Month
7 Department| Country January February March Total 72 Department] Country January February March Total
3 Cost Cost Cost Cost 3 Cost Cost Cost Cost
4 America 376,589 315,644 453,243 =SUM(C4:E4) 4 America 376,589 315,644 453,243 =SUM(C4:E4)
5 Sales |Japan 557,890 265,789 254,565 |[=SUM(C5:E5) 5 Sales |Japan 557,890 265,789 254,565 |=SUM(C5:E5)
6 Total =SUM(C4:C5)| 581,433 707,808  |=SUM(C6:E6) 6 Total =SUM(C4:C5)| 581,433 707,808  |=SUM(C6:E6)
Fi America 654,234 485,432 346,218 =SUM(CT:E7) Fi America 654,234 485,432 346,218 =SUM(CT:ET7)
8 Marke IJaPan 234,200 252,432 433,689 =SUM(CR8:ES8) 8 pan 234,200 252,432 433,689 =SUM(CS8:ES8)
9 England 23,455 161,132 153,368 =SUM(C9:D9) 9 England 23,455 161,132 153,368 =SUM({(C9:D9)
10 Total /\ =SUM(C6:C9)|=SUM(D6:D9) =SUM(E6:E9)| =SUM(C10:E10) 10 Total =SUM(C6:C9) =SUM(D6:D9) =SUM(E6:E9)|=SUM(C10:E10)

11 *The costs e ket department.
Ilndex

Tasi

Data Analys1s

Data Mining

Error Detection

Semantic Table Structure

_IThere exist certain relations among

Parent - chlld]1

_IAutomatically identify semantic

structure :’ n \}
| ' _— 0
, ; . 339/625=54.2%
1 B B B ! W eisssssaas
Enumerate | . _Extract A : C ) j
—————————- : n ! ——— T 1 ( Month \
I ! e
] l 7 [Department]| Country January February March Total
| E 3 Cost Cost Cost Cost ‘
Table | S ! 4 America 376,589 315,644 453,243 =SUM(C4:E4)
Header pair 46 features Calculate 5 Sales Japan 557,890 265,789 254,565 =SUM(C5:ES)
6 Total =SUM(C4:C5), 581,433 707,808  |=SUM(C6:E6)
7 America 654,234 485,432 346,218 =SUM(C7:E7)
. 8 Marlet Japan 234,200 252,432 433,689 =SUM(C8:ES8)
Generate Predict 9 ArXEt [England 23,455 161,132 153,368  |=SUM(C9:D9)
— —
10 Total =SUM(C6:C9)|=SUM(D6:D9) =SUM(E6:E9)|=SUM(C10:E1#)
11 *The costs o and Market department.

Semantic Table Structure Header Structure

TasliError

LIStructure-based spreadsheet error

Multi classifier

arket department.

Tasi Evaluation

_IThe accuracy of semantic table
structure identification is 44.1%.

363/518=70.1% |

282/639=44.1%

TasliError Evaluation

_ITasiError outperforms existing tools

o S 0
detection. (Precision: 735.2%, Recall: 82.9).
4 ; c > |Index set | 90.0% (520
1 | Month 80.0% |75.2 76.5%
¢ Department| Country [ January February March ] Total 70.0% 64.8%
3 Cost Cost | Cost Cost 60.0% " 58.2%
4 America 376,589 315,644 353,243 |=SUM(C4:E4) . |
50.0% o o,
5  Sales |Japan 1557,890 65,789 254,565 |=SUM(C5:E5) 0 7% W
6 Total —SUM(C4:C5)| 581,433 707,808  |=SUM(C6:E6) 40.0% | ° 3750, 34.0%
7 America 654,23 485,432 346,218 |=SUM(C7:E7) 30.0% |
8 Japan 2387 / 252,432/ \ 433,689 |=SUM(CS:ES) 20.0% |
Market .0%
9 England A 161,13\ 153,368  [=SUM(C9:D9) G |
S 0
10 Tm:al L£6:C9)|=SUM(D/ \UM(E6:E9)|=SUM(C10:E10) 000, f.2% . 2.1%01%
lﬁmt. REANEAN J -
‘Formula patt \ 5§ S S
ormula pattern is X & F & o &
° ° Sy & ‘*_'C) . Q
SUM(R[-2]C:R[-1]C), Missing formula: % RN ¥ < P

\581,433=315,644+265,7 89)




