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, (garbage in, garbage out)” , , ,
“ (dirty data)”
, (duplicate record). ;
1
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(consistency) (correctness) (compl eteness) (minimality), 4
(2 :
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(timeliness)

cleaning,data cleansing
13l

1

(ETL toal),
[4~8]

data scrubbing)

Web ,

[9~12]

(recall)

[13]

Merge,Cluster

[18]

[16,17]

(precision).

485 ,
(data
, [13]
[24]
[15]
[16]
, OLAP
(3l 4
1
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Data quality problems

Single-Source problems Multi-Source problems

Schemalevel
(Overlapping, contradicting and
inconsistent data )

— Inconsistent aggregating
— Inconsistent timing

Schemalevel

(Heterogeneous data models
and schemadesigns )

— Naming conflicts
— Structural conflicts

Schema level

(Lack of integrity constraints,
poor schemadesign )

— Uniqueness constraint

— Referential integrity

Instance level
(Dataentry errors)

— Misspellings
— Redundancy/Duplicates
— Contradictory values

Fig.1 Classification of data quality problems

1
[3 1.
Tablel Examplesof problems at instance level
1
Problem Dirty data Causes
Missing values phone=9999-9999999 Unavailable values during data entry
Misspellings city="Londo" Error introduced during data entry

Strange abbreviations
Text in free-form
Misfielded values

Violated attribute dependencies
Word transpositions
Duplicated records

Contradicting records

Wrong references

Experience="B", occupation="DB Pro.”
name="J. Smith 12.02.70 New York”
city="Germany”

city="Redmond”, zip=77777

namel="J. Smith”, name2="Miller P
empl=(name="John Smith");
emp2=(name="J. Smith”)
empl=(name="John Smith”, bdate=12.02.70);
emp2=(name="John Smith”, bdate=12.12.70)

emp=(name="John Smith”, depno=17)

Multiple values entered in one attribute

city and zipcode should correspond

In afree-form field

Two records represent the same real-
world entity

Some attribute of the same real-world
entity is described by different values
John Smith is not in the department with
depno 17%

(HMM)

,(20John Smith 17

, Street,Road ,

[19]
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8 9 8 , name )
name , , ,
9 , ( name ), bdate ,
, bdate ,
, , o(n?), n
b l
° y y y
b 1
, . [5,7,8]
[l y [3] . y
, ( )s ,
' 3 ' ,
, (201, name , address
) , 0~1 ;
[5.6]
(8l
[21]
’ -
|
! |

Current window

Next window
) N - -
]
, ]
(5] : , :
Fig.2 Window sliding during data cleaning
2
, 2 , )
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4
[14] :
[13] : , )
; (recall-precision
dilemma). , , A B ,
B C , , A C A C
, , [13]
[18] , ,
100%, [22]
N-Gram ; o(n),
5
[16] ;
(1) (2 :
: -, [18] :
, , , [16]
[16] AJAXH, .
[17] , (discrepancy
detection). , )
6

© DEEREBAAAIFUN bt/ www. jos. org. cn



2081

* - [23] . Web ,
Web . XML ,
XML ‘
[24] XML , XML ,
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Research on Data Quality and Data Cleaning: a Survey*
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Abstract: Data quality, especially data cleaning, is surveyed in this paper. The importance of data quality, and
its measurement metrics are described. The data cleaning problems are defined and classified. The approaches to
solving data quality problems are detailed. How to combine the techniques in other research areas with data
cleaning is overviewed, and several data cleaning frameworks proposed previously by others are introduced. The
future research topics related to data cleaning problems are also discussed.

Key words: data quality; data cleaning; dataintegration; duplicate record; data cleaning framework
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