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EXAMPLE

t1: Age(Alice, 20) t2:Age(Alice, 21)
13: Age(Bob, 21) t4:Age(Bob, 22)

BACKGROUND

- A database(DB) violates integrity rules - constraints {
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How to quantify inconsistency of tuples and query answers? And which measures are better?
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TUPLE MEASURE PROPERTIES

Free tuple independence (Fl), Positivity (PO), Centrality
Conflict (CC), Data Monotonicity (DM)

ICQA MEASURE PROPERTIES
Blamelessness, Additivity, Monotonicity

X MIS IM s
: : IM IM IM :

Contributions “\T N " " IMshap IMP " IMMIS ICQA_" satisfies Blamelessness for any z and IM.
; T Y R e VATV # -ICQAI'VI satisfies Additivity for any IM

1. Three novel tuple If(l) 2? \\; y \\; g g g g Prov 4 Y :

measures and their rational . IM . g e or e

Sropertios, CC | 2 V/ 2 J T ® v ICQAG, SW.scn’rlsﬂes Monotonicity if IM satisfies Data

o DM| Vv ® v v | V| ® | V Monotonicity.

2. Framework of quantifying

query answer inconsistency

and their properﬂes, e 1CQA distrlbutiorgér;zr;gahzed hist + CDF) N

y 30 1 — T . :
3. Computational IM(t1, Z, A) IM(tx, Z, A) ‘ v R h
° _ PR ’ S 25 - -08 -08 10 0.8
complexity analysis and 20 - s e ol s
experimental comparisons Bt - RN max: L E
show that: _ DV
Aggregation method z € {Prov, Shapley, Resp, ...} 5- 2
IM,im is the best tupl N R o N
= plm |S e es Up e 0.4 016 0.8 1.0 0.0 0.2 0.4 . 0.6 0.8 1.0 0.0 0.2 0.4 . 0.6 0.8 1.0
normalized ICQA normalizedICQA  norma lized ICQA
inconsis’rency meaqsure; l PROV-CIM SHAP-CIM RESP-CIM
25 10 -1.0 1.0
senaain. — . v 2 o . 74 12 4
_ :[CQAI::/I is the best Output: InConsistency of Query Answers: 201 08 6 08 - -os
shap |CQAIZM(q, ans, I, A) 15 4 -06 > -06 8 -0.6
answer inconsistency | : — : R £ g 24 . &
" -04 4 -0.4 0.4
measure. e AP ; -z % f:
Global distribution of IMcgm (value > 0) Global distribution of IM¢ iy (value > 0) : I . o0 . o0 I o0
¢ 0.2 O.I'l 0?6 0!8 14I0 o 0.0 0.2 0.4 0.6 0.8 1.0 o 0.0 0.2 O.I/l 0!6 0.|8 1?0
normalized ICQA normalized ICQA normalized ICQA
e eone PROV-PTM SHAP-PTM RESP-PIM
Definitions - - ]
§ -0.6 E § 20 4 -0.8 6 -038 10- -0.8
g -0.4 © E-; -06 > - -06 8 -0.6
- Tuple measure IM: the S £ 5" ‘o g 00 sy .
3 (] v o 6 Q
inconsistency confribution of ¢ R
) 3 . < -02 T -02 . -0.2
€l w.r.t. a constraint set A ; 1.0 . 1.4 . : . 0 10 20 30 40 . oo Y 00 | 0.0
value value " 0.1 0.6 0.8 10 00 o2 0.4 0.6 08 1.0 700 0.2 0.4 0.6 0.8 1.0
- Answer measure ICQA: Global distribution of IMpyy (value > 0) Global distribution of /Mgy (value > 0) normalized ICQA normalized ICQA normalized ICQA
Hfied inconsis’rency of a PROV-RIM SHAP-RIM RESP-RIM
QUOI’\ Tl [_——_r——— -1.0 -1.0 -1.0
. 74 124
query answer by B s o
. . > 20 )
systematically aggregating 2 ] - Cos 8
: . : : K g 11 5 5+ - e
the inconsistencies of its 3 N YR = oa 04
o o U—‘ 4_
conftributing tuples N oz 2] o2
1 21
04 AJ | -0.0 0 -0.0 o -0.0
0.4 O.IS 0.I8 1?0 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

normalized ICQA normalized ICQA normalized ICQA

Tuple Inconsistency Value Distributions

Partners

““Tiple inconsistency Valve Distribufions , |
Experimental evaluation on TPC-H dataset

>
O
a)
” C O N C L U S | O N Inconsistency Measuring Methods o
| CBM | Shapley | KB | Provenance | Responsibility | Condition | 3
o]
Tuple 5
LABOS?; ggghﬂ%ﬁﬂﬂﬁfﬁggﬁ;ﬁg ICQA Measure easure | Issa, Bonifati, and Livshits and Raddaoui, Straf3er, g
Toumani (2020) Kimelfeld (2022) and Jabbour (2024) PIM RIM CIM o
od P P, FP#P FPRAS,? P, coNP-C} | P NP-hard 3
Measure P, ’ 5.7} 12, NI L 2
T = = Eques Traitement Provenance| Green, Karvounarakis, and | Issa, Bonifati, and shap PIM il ”
’ ’ ) ; ICQA ICQAKB oy ICQA;,., ICQAG,.. ICQAS™M
- et Systemes 2 p P {P, coNP-C} P NP-hard P
S : . o
Shaple Bienvenu Figueira and N
5 pley ; g ) 3
=] Lafourcade (2025); Livshits |CQA§hiI,\JA |CQA222E |CQA§hip |CQA;:2/||0 |CQA§:2np ICQA;:L\:.) P
§' et al. (2021a); Reshef, b b b b P
B Kimelfeld, and Livshits | {P, FP#F-C} {P, FP#P.C} {P, FP#P_C, {P, FP#P.C} {NP-hard, {P, FP#P.C}
% : FP#P.C}
= (2019) coNP-C }
(¢
g .II}T.Spon- Meliou et al. (2010) ICQALY ICQAZP ICQARS, ICQARLY ICQARL ICQARY
= t
e (P, NP-hard} {P, NP-hard} (P, NP-hard} (P, NP-hard} (P, NP-hard} {P, NP-hard}

Contact

yurun.gu@telecom-sudparis.eu

hitp://www.cril.univ-artois.fr/expida/

Table: Existing works of tuple measure, answer explaining method and our works of tuple measure and answer inconsistency



