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A Consistency Cleaning Method Based on Content-related
Conditional Functional Dependencies
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Abstract; Based on conditional functional dependencies, content-related conditional functional
dependencies ( CCFDs) and the consistency cleaning method were presented based on CCFDs. By
analyzing the relationship of the conditional functional dependencies, the related conditional
functional dependencies were combined into CCFDs. The CCFDs can not only detect the
consistencies under multi-conditional values, but also provide reference values for the consistency
repairing. A consistency repairing-cost model was presented. Then the data was corrected to be
consistent with the minimal repairing cost according to the actual data. And the repaired results are
approved accuracy for both the inconsistency detection and the inconsistency repairing via the
experimental evaluation on two real-life datasets.
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EX 1 N AHSCHY 45 1 o BT CCFD
(content-related conditional functional dependency ) :
g (ClY—A,S,). Hrp, Cc BA&MHEEHES.Y 2
iR E A, C MY 1ok JFH C Y C
attr(R) ,CNY =, C,Y HAE—EHRJg HLI 2438,
JEPE A FRAHLI AT YA S — A bR i R AR
i S, e B IF R AAHEES.
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F1 1994 FEEAOEERFER

Table 1 1994 US adult census data
t,;  Country Workclass SalaryLevel
t, Brazil employee 30~50k
t China employee 30 ~50k
t, China employee 70 ~90 k(30 ~50 k)
t, India employee 20 ~30 k(30 ~50 k)

TR 1 ARG R Y | E AR
JER R BT T HOK A B R Y. —J7 |, AT
o, t, Z A — 2R 8, a] L log, B2
SalaryLevel {Hif A8 5 ; 53— Jr 0, By ¢, J2
T A2 — BT R B, TR 1, F o THTE— R AT
RGN, AT LUK IR £y HRAFE R R , HETT LA BICIE.

P11 KT 3R 1 BAAF R B

i : (Country , Workclass—SalaryLevel ,tp) . tp =

(tp, (Brazil, _ || _), tp, (China, _ | _),
tp, (India,_ || _))

AR SCAT B A AH DG 25 A% R B

i (Country | Workclass—SalaryLevel , S, ).

S, = { Brazil ,China, India} .
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v[CleS M&MBTF, B uly] =v[Y], B4
ulA] =v[A].
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EX 2 [BEEIE (repairing weight) : w, =
n/n. i XFVYC eSS, ,n, BRRH C=C, %
T BT A B S RRER C = C, Mot
FOEAWIRIEN

EX3 B2 BIRMESES (repairing target set) ;

RT(#,) =CLEJSO'A7TC:C,-,Y:IA,:Y](R) : (1)
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t,[ Y], A4 RT(¢t,) = RT(¢,).

XA EAR Y JEEE A —Bood, e
A MRIEE BAMEE S, JEm, A SR I T
SRR,

EX 4 BEACMAEA(repairing-cost model ) ;

cost(rt(t,)) = iw;lsrepairi(rt(tk)) . (2)

Fobtor (n) R EE L AR, (1) e
RT(¢,) ;Isrepair, (rt(t,) ) JEMEE HIE AL,
l,ifl‘i[Y] :tk[Y}’ti[A} ?ért(tk);

Isrepair, (rt(¢, ) =
0,else .

(3)
WARITAR Y B E 5B E 0 HirEA B4
AHATIED BN, 5 18 [ A BN e[ 1,]. 1B
SRS cost (rt(1,) ) FH T304 BIr A il 2 o,
LY] =0, [ Y] RAIFA— A1 A B E(E 15 2k
et 1, J AR

1) 2 A G 1 H g R B P S A DG B S PRI AR
Wil e 2% 1 TR B, B e BB E N He, =
w, =0.25,0, =w, =0.5,1B8 BFrEEART(1,) =
[“20 ~30 k”,“30 ~50 k”,“70 ~90 k" | . #%Z F k&,
% “ Brazil , China, India” 3 > [ X “ employee " I]
“SalaryLevel " f& & & “30 ~ 50 k", H cost (30 ~
50k) =0.5+0.25 =0.75.
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B hE cost(3).
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Bk 1% 5 A7, CCRDdetect () ] o K4S
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3% 1. CCFD cleaning method

Input; Instance I, CCFDs ¥

Output : Consistent Instance [’

1. Initialize I' =1, E =null, tag = true;
2. while (tag) do

3. tag =false;

4. for each ¥ in 3 do

5 E = CCFDdetect(I' ,¢) ;

6. if (E is not empty) then

7 I' = CCFDrepair( ) , tag =true;
8:

return [';
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FRR T — 30, R IR ot e TR T C 1
EAELE ¢ T I 2AMEH select (I',4) 3R 113X 2
TCH IS T WERBHE A7 AR A —BUn) 8 3l 5
4 ~T7 TR IR —3 W BHEES E.

#4792, CCFDdetect

Input:Instance I', CCFD

Output ; Error dataset E

1.T=select(I',i);

2.if (IT[Y]I =IT[YUA]I) then

3. E=null;

4. else for i=0to ITI do

5 forj=i+1to ITI do

6: if (T,[Y]=T,[Y] &T,[A]#T,[A]) then
7 E=EUT,UT;;

8.

return E;
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SE 3 BER L AT 3T E R BTA R R AR
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i selectY(E ) X5 i SRR EES
S 1,5 2 ~3 47, f#i FH repairtargets (E, S, ) % 11 &
—REIRIEE BARES RT(S,) ;56 4 ~7 1748
B AN B/ N BARE ot BT repair (17,
W, S, ) I AR T g B TR U 2 S, B IR AT
WG —EHCH rt, TR FUEBUS A5 R 1.

B4k 3. CCFDrepair

Input:Instance I', Error dataset E, CCFD ¢
Output ; Consistent Instance I’

1. S=selectY(E, i) ;

2. fori=0to IS| do

3. RT(S,) =repairtargets(E,S,) , rt =1t,(S,) ;

4 for j=1 to IRT(S;) | do

5 if (cost(rt;(S;)) <cost(rt)) then
6. rt=rt;;

7 I' =repair(I',i,S,,1t) 3

8. return I';
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