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Data Repair Algorithm Based on Currency Rules
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Abstract: Data currency is an important factor influencing the data quality. The reliability of data currency plays a critical role in data
retrieval accuracy and data analysis credibility. Inaccurate data currency and outdated data bring many problems to the application of big
data, which greatly affects the exertion of data value. For data that with imprecise time attribute or missing timestamp, exact repair of
timestamp is often difficult, but it is possible to restore the currency orders according to specific currency based rules to meet various
requirements in data cleaning and applications. Based on the analysis of data currency application requirements, this study first introduces
the related concepts of data currency, defines attributes currency-based rules in formal method, and then proposes the currency rules
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discovery algorithm and the currency repair method. The algorithms efficiency and recovery effect are tested on real dataset, the factors
that affect accuracy of the algorithms are analyzed. Experimental results show that the proposed methods are efficient and effective.
Key words: data quality; data currency; data repairing; data cleaning; personal big data
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Fig.1 Directed graph of attribute state changing
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Fig.2 Calculation of rule support in a directed graph
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PEINEVE/ T Sl B SRS
Bt < A RIS I TR S A R A A
initialize RuleHash; /7R 7 W 2500 ) i A5 35
initialize RuleSupportHash; /7“3 )37 £ B s 75 %
for each ecE do {
14 R AN SEAA Y timeindex 44 i 18] IURE Bl AR BR K 1,2, ...,n 535 B AE
Re=select * from R where eid=e.eid order by timeindex ASC;
I 1) TP HEZ D244 e X R 1R 0T A i ;¢
for (i=0; i<Re.Count; i++) {
currentTimesindex=Re[i].timeindex;
currentStatus=Re[i].status;
for (int j=i+1; j<Re.Count; j++) {
nextTimeindex=Re[j].timeindex;
nextStatus=Re[j].status;
if (nextTimeindex>currentTimeindex) {
IR — 2500 S FRT IR 1) KT 2 B ac s I 1) A I 58 7
rule=currentStatus—nextStatus; //ZE RS ET . T R AR I RO )
if ('RuleHash.ContainsKey(rule)) {
IR EE T ANAEAE N IR ECh 1
RuleHash.Add(rule,1); }
else {
HIFER AR b AT, IR B+ 1
RuleHash[rule]=RuleHash[rule]+1; } }
}
}
}
HUATR T S50 0 52 5 i
for each ruleeRuleHash do {
inverseRule=convert the rule from statusl—status2 to status2—statusl
support=1.0; /145 KL S HF BERT 4660 1.0
if (RuleHash.Contains(inverseRule)) {
total=RuleHash[rule]+RuleHash[inverseRule]; //4 i %1 I {133 0 ) 77 75
support=RuleHash[rule]/total; //it5 32 F5 5F
} AR
RuleSupportHash.Add(rule,support);
}
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Table 1  Support of different rules in example 1
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K} >@ i .

R WA E “C B 5 > B 45 W7 SCRE RN 66.7%, St 45K —C 15 5 S Fe E N 33.3%, oA HIL A AR 4K
R SO I >609%, ) “ Kl 45 #4710 1B N 1 8104 O {@, @Y, ) 4k I P 51 3 D {@Y, mI e 47 L i 32 K4l &
i g1 25,18 55 RS I P 4O SRR RE > @C 15 T > @8k 45 1 > @Kk /4.

SR 2 FIR T B REAT I RO S 5 R R BRI, LR (R 25 B AN T T I AR A )l S AR

Bk 2. BRI s S5k

N A5 2R TR W) - ) <7 5 1 45 A RuleSupportHash, 58 Jl SER RN . — 300 . B8 IR AR SR )
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for each recordeR’ do {
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IR AR R vh RS SEARIR timeindex 0 IR [B) G AR B 1,2, ..., B8 AUME
Re=select * from R where eid=record.eid order by timeindex ASC;
HHZ I 1) 17 HEZ 5244 e X R 1K) T A i ¢
for (i=0; i<Re.Count; i++) {
rulel=record.status—Re[i].status; //55 %5 LARFE K SR A S i o5 i A )
if (RuleSupportHash.Contains(rulel) && RuleSupportHash[rule1]>0.6) {
SuccessorList. Add(Re[i].timeindex); } /)5 4k FE 3 R R M T %
rule2=Rel[i].status—record.status; //55 25 LARG & B SR A b 8 5T A )
if (RuleSupportHash.Contains(rule2) && RuleSupportHash[rule2]>0.6) {
ProdromalList. Add(Re[i].timeindex); } /B 3K i 51 48 I o %
if (ProdromalList.Count==0 && SuccessorList.Count==0) {
record.timeindex=null; }  //RTIR. J&4kI)P5R A 25 18 5 KK
else if (ProdromalList.Count==0) {record.timeindex=SuccessorList.First(-).timeindex-1; }
else if (SuccessorList.Count==0) {record.timeindex=ProdromalList.Last(-).timeindex+1; }
else {
record.timeindex=(SuccessorList.First(-).timeindex+ProdromalList.Last(-).timeindex)/2;
}
R".Add(record);

}
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Fig.9 Efficiency test of rule discovery and rule post-processing
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Fig.12 The effect of rule strength on data currency repairing accuracy
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