19¢Ci)g). Forall 121, (1% >
clean (i.e., there exist at least one repair of I , which is 1 %, such that

be-
cause no repair 1 °°2 | can be identical to | ° (based on our as-
sumption). Let I m be the repair in | with the maximum (:), i.e.,

Im = maxarg ;2  (1%.

Because 1° is cardinality-set-minimal and the cells
fC1;:::;C g are unchanged in 1° as well as all repairs in
|, the cells fC 4q;:::;C g must be changed in every repair in

| . Therefore, the cell C () must have been changed in I, by
the algorithm, i.e., Im (C (,,)) 6=1(C (,,)). This implies that
Ci;::55C (1, In I are not clean when C ;) is unchanged
(ie, Im(C @, = 1(C ¢,,)) Thevalue 1%C () is a
possible assignment to C ;) that is considered by Algorithm 2
) Clean.
Therefore, there must exist I, 2 | such that 1,(Ci) = Im(Ci)
for 1 i < (Im)and 15(C ¢,,) = 1%C ¢,,). This
implies that (I,) >  (Im), which contradicts the fact that
Im = maxarg ;7o (1%.

It follows that our initial assumption is incorrect (i.e., every
cardinality-set-minimal repair | °can be generated by Algorithm 2).

m)

C.4 Proof of Theorem 3

We first prove that for any repair 1° generated by Algo-
rithm ModGenRepair(l; ), every equivalence class in E°
BuildEquivRel(CIDs  (19;1%) is contained in another
equivalence class in E = BuildEquivRel(CIDs ()1 ). We
approach our proof by induction. We denote by CleanCells;
the value of the set CleanCells at iteration i of the algorithm,
and denote by E the equivalence relation returned by the pro-
cedure BuildEquivRel(CleanCells ;1% ). Initially, the set
CleanCells; contains one unchanged cell. Therefore, E; contains
one singleton equivalence class that is contained in an equivalence
class in E. At iteration i in the algorithm, assume that for each
E®2 Ej; ,9E 2 E suchthat E° E. An additional cell C
is added to CleanCells; ; , resulting in the set CleanCells;. If
C is unchanged during the current iteration, C will be either as-
sociated to the same equivalence class in E; , or be associated
to another class E® 2 E;; . In the former case, E E.
and thus the relationship between E and E is similar to the rela-
tionship between E; and E. In the latter case, the class E®is
contained in some class E in E. Additionally, the first cell that
is inserted into CleanCells and belongs to E ®°is unchanged and
its value is equal to | (C). Thus, the cell C must belong to E af-
ter executing BuildEquivRel(CIDs (1);1; ), which implies
that E®[fC g E. Now, we consider the case where C is
changed. Algorithm ModGenRepair can only change C such
that E = E1 . Atthe final iteration, E = E° which proves that
8E°2E%9E 2E;E° E).

A direct result is that the possible constant values of a cell t[A]
in any randomly generated repair 1 ° of I, denoted PV, (t[A]), are
values of the cells in the equivalence class ec(E; t{A]) in the input
instance | . Therefore, for two cells t{A] and t%A] that belong to
different equivalence classes in E, PVi ({{A]) \ PV (t[A]) =
Based on Algorithm 3, for every FD X ! A and for every two
tuples t;t° such that t[X ] and t9X ] belong to different blocks,
PVi(tIX D\ PV (t9X]) =

Assume that | is partitioned into multiple blocks Py;Ps;:::
using Algorithm 3 and that P’ is a repair of P;. Denote by
P Ve (i[X ]) the possible values of attributes X of a tuple t in
a randomly generated repair P° of a block P. P Ve ({{X ])
PV, (t[X ]) because repairing P can be considered as an initial
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step of repairing |, where all cells in P are inserted first into
CleanCells. Therefore, for every FD X ! A and for every
two sets X ] 2 P; and t[X] 2 P; fori 6=j, PVp,(t[X])\
PVe, (t7X]) = . Hence, PP[ PS[ ::: satisfies all FDs in
(i.e., the instance resulting from merging P2, PJ;::: represents a
repair of 1 ).





