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CLEANSINGADATABASE SYSTEM TO 
IMPROVE DATA QUALITY 

BACKGROUND 

0001 1. Technical Field 
0002 The present invention relates to database systems, 
and more specifically, to cleansing data within a database 
system by measuring the quality of data to identify low qual 
ity data within a collection of data records and adjusting the 
cleansing process based on the identified low quality data. 
0003 2. Discussion of the Related Art 
0004 Data quality refers to characteristics of data that 
render the data appropriate for a specific use (e.g., the state of 
completeness, validity, consistency, integrity, timeliness, 
accuracy, etc.). Data characteristics indicating low or poor 
data quality include incomplete data, wrong data, and incon 
sistent data. Data quality is a major issue for large database 
systems. For example, when data sizes include several mil 
lion records, even a low percentage (i.e., one percent) of low 
quality data may result in a few hundred thousand erroneous 
records. The low quality data causes significant economical 
losses since these data quality issues involve costly steps to 
COrrect. 

BRIEF SUMMARY 

0005 According to one embodiment of the present inven 
tion, a system controls cleansing of data within a database 
system, and comprises a computer system including at least 
one processor. The system receives a data set from the data 
base system, and one or more features of the data set are 
selected for determining values for one or more characteris 
tics of the selected features. The determined values are 
applied to a data quality estimation model to determine data 
quality estimates for the data set. Problematic data within the 
data set are identified based on the data quality estimates, 
where the cleansing is adjusted to accommodate the identified 
problematic data. Embodiments of the present invention fur 
ther include a method and computer program product for 
controlling cleansing of data within a database system in 
substantially the same manner described above. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0006 FIG. 1 is a diagrammatic illustration of an example 
computing environment for use with an embodiment of the 
present invention. 
0007 FIG. 2 is a block diagram of a data module for 
cleansing data of a database system according to an embodi 
ment of the present invention. 
0008 FIG. 3 is a diagrammatic illustration of a data qual 

ity module of the data module of FIG. 2 for determining data 
quality according to an embodiment of the present invention. 
0009 FIG. 4 is a procedural flow chart illustrating the 
manner in which the cleansing process is adjusted based on 
data quality within a database system according to an 
embodiment of the present invention. 
0010 FIG. 5 is a diagrammatic illustration of a data qual 

ity estimation tool of the data quality module of FIG. 3 for 
estimating the data quality according to an embodiment of the 
present invention. 
0011 FIG. 6A illustrates an example training set for a 
regression model employed to estimate data quality accord 
ing to an embodiment of the present invention. 
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0012 FIG. 6B illustrates an example of a regression model 
trained with the training set of FIG. 6A. 
0013 FIG. 6C illustrates an example data set for the 
regression model of FIG. 6B to estimate data quality accord 
ing to an embodiment of the present invention. 
0014 FIG. 6D illustrates example data quality estimates 
for the example data set of FIG. 6C determined by the regres 
sion model of FIG. 6B in accordance with an embodiment of 
the present invention. 

DETAILED DESCRIPTION 

00.15 Present invention embodiments estimate quality of 
data for a cleansing process within a database system, where 
the data is initially formed into groups or Subsets. A regres 
sion model is utilized to determine the data quality of the 
groups, where the regression model may learn accuracies of 
individual data fields. The regression model may further learn 
from past performance on different data sets to predict data 
quality on a new data set. The quality estimation is performed 
without costly manual labeling of the data. 
0016. The groups are ranked based on estimated data qual 

ity, and groups (or specific data fields) of low data quality may 
be identified. Rules for standardizing or other processing of 
data during the cleansing process may be modified or created 
based on the lowest quality groups (or fields). This improves 
standardization performance by focusing the effort to the 
problematic data, and enhances the accuracy of the cleansing 
rules. The low quality or noisy data points of the identified 
groups are removed for matching and linking phases of the 
cleansing process. This improves matching accuracy and 
linking performance by reducing confusion. 
0017. An example environment for use with present inven 
tion embodiments is illustrated in FIG. 1. Specifically, the 
environment includes one or more database or other server 
systems 10, and one or more client or end-user systems 14. 
Server systems 10 and client systems 14 may be remote from 
each other and communicate over a network 12. The network 
may be implemented by any number of any suitable commu 
nications media (e.g., wide area network (WAN), local area 
network (LAN), Internet, Intranet, etc.). Alternatively, server 
systems 10 and client systems 14 may be local to each other, 
and communicate via any appropriate local communication 
medium (e.g., local area network (LAN), hardwire, wireless 
link, Intranet, etc.). 
0018 Client systems 14 enable users to submit database or 
other queries to server systems 10 to retrieve information 
from a database system 18 for various applications. The 
server systems include a data module 16 to analyze and 
cleanse the data within database system 18. The database 
system may be implemented by any conventional or other 
database or storage unit, may be local to or remote from server 
systems 10 and client systems 14, and may communicate via 
any appropriate communication medium (e.g., local area net 
work (LAN), wide area network (WAN). Internet, hardwire, 
wireless link, Intranet, etc.). The client systems may presenta 
graphical user (e.g., GUI, etc.) or other interface (e.g., com 
mand line prompts, menu screens, etc.) to Solicit information 
from users pertaining to the desired data and analysis (e.g., 
the type of analysis or cleansing and corresponding param 
eters, cleansing rule modifications or adjustments, etc.), and 
may provide reports including analysis results (e.g., data 
quality and other values, data groups identified with low 
quality data, etc.). 
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0019 Server systems 10 and client systems 14 may be 
implemented by any conventional or other computer systems 
preferably equipped with a display or monitor, a base (e.g., 
including the processor, memories and/or internal or external 
communications devices (e.g., modem, network cards, etc.)), 
optional input devices (e.g., a keyboard, mouse or other input 
device), and any commercially available and/or custom Soft 
ware (e.g., server/communications Software, analysis mod 
ule, browser/interface Software, etc.). In addition, data mod 
ule 16 may include one or more modules or units to perform 
the various functions described below (e.g., cleansing data 
within database system 18, etc.), and may be implemented by 
any combination of any quantity of software and/or hardware 
modules or units. 
0020. Alternatively, one or more client systems 14 may 
analyze and cleanse data when operating as a stand-alone 
unit. In a stand-alone mode of operation, the client system 
stores or has access to the data, and includes data module 16 
to analyze and cleanse the data. The graphical user (e.g., GUI, 
etc.) or other interface (e.g., command line prompts, menu 
screens, etc.) Solicits information from a corresponding user 
pertaining to the desired data and analysis (e.g., the type of 
analysis or cleansing and corresponding parameters, cleans 
ing rule modifications or adjustments, etc.), and may provide 
reports including analysis results (e.g., data quality and other 
values, data groups identified with low quality data, etc.). 
0021 Data module 16 (e.g., via server system 10 and/or 
client system 14) analyzes and cleanses data within database 
system 18 or other storage device as illustrated in FIG. 2. 
Specifically, data module 16 includes a profile module 22, a 
standardize module 24, a match module 26, and a data quality 
module 30. Profile module 22 assesses the data to understand 
the quality challenges, while standardize module 24 imple 
ments a business rules engine that ensures data conforms to 
quality or standardization rules (e.g., to improve data accu 
racy, consistency, etc.). Match module 26 employs rules to 
identify and match duplicate data. Cleansing rules (e.g., busi 
ness (e.g., quality or standardization) rules, matching rules, 
and other rules for the cleansing process) and data dictionar 
ies are stored in a storage unit 28. 
0022 Data 20 from database system 18 (FIG. 1) or other 
Source is received by data module 16 for analysis and cleans 
ing. The data is analyzed by profile module 22 and standard 
ized by standardize module 24 in accordance with standard 
ization and/or other rules from storage unit 28. For example, 
data in the form of an address may be standardized into 
various fields (e.g., Door No., Landmark type, Landmark 
Name, Locality, City, etc.) to provide consistency for the data 
and enable comparisons within corresponding data portions. 
The standardized data is processed by match module 26 to 
link data and identify duplicates. Data resulting from the 
processing is provided as cleansed data 40. 
0023 Data quality module 30 analyzes data to estimate 
data quality for adjusting the cleansing processing as illus 
trated in FIG. 3. Initially, a data set is partitioned into one or 
more data groups 32, each preferably of a fixed size as dis 
cussed below. Data quality module 30 includes a data quality 
estimation tool 34 to process data groups 32 and provide data 
quality estimates or values for each of these groups. The data 
quality module further identifies one or more groups 32 with 
the lowest data quality estimates or values and indicates these 
data groups as resulting data groups 36. Standardization and/ 
or other cleansing rules within storage unit 28 are modified 
based on the analysis to focus on resulting groups 36 contain 
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ing the low quality data, thereby enhancing the cleansing 
process. However, any quantity of any rules within the storage 
unit may be modified, and/or any quantity of any rules may be 
created, to enhance the cleansing process based on the iden 
tified low quality data. Thus, data quality module 30 basically 
serves to implement a feedback loop to identify low quality 
databased on data quality estimates and adjust the cleansing 
process accordingly. The data quality module may monitor 
the quality of data during the cleansing process, or after a 
cleansing process has been performed (e.g., analyze recently 
cleansed data, etc.). 
0024. The manner in which data quality module 30 (e.g., 
via server system 10 and/or client system 14) analyzes the 
data for data quality is illustrated in FIG. 4. Specifically, a data 
set is initially received and formed into data groups 32 (FIG. 
3) of fixed sizes at step 50. This may be accomplished by 
sorting and arranging the received data with similar data 
positioned adjacent each other. For example, data in the form 
of addresses may be sorted based on the length of the address 
and the portions or tokens that were not able to be handled 
during the cleansing process (e.g., profile module 22, stan 
dardize module 24, and/or match module 26). In this case, 
longer addresses are expected to contain more entities and, 
therefore, be difficult to segment or standardize during 
cleansing. Similarly, addresses with several unhandled por 
tions are expected to have increased difficulty during cleans 
ing. Thus, data expected to be problematic are positioned 
adjacent each other for placement within the same data group. 
This enables each data group to contain data of relatively 
consistent data quality, thereby enabling the data quality esti 
mates or values to vary across the data groups 32 and identify 
the one or more resulting groups 36 with problematic data. 
0025. Once the data is sorted, the sorted data is partitioned 
into groups 32 offixed sizes. The size of the groups may vary 
according to the desired cleansing for an application. For 
example, larger group sizes may provide greater cleansing 
(e.g., due to cleansing rule adjustments accommodating a 
greater amount of problematic data being contained within a 
data group identified as having low data quality), but tend to 
increase difficulty in formulating cleansing rule adjustments 
since additional data points need to be considered. 
0026 Data groups 32 are applied to a data quality estima 
tion model (e.g., implemented by data quality estimation tool 
34) to estimate the data quality of the data groups at step 52. 
Referring to FIG. 5, data quality estimation tool 34 receives a 
data group 60 of text or other data (e.g., corresponding to a 
data group 32), and characterizes the data group based on a set 
of meta-features 62. For example, various features for each 
token (e.g., word) of a data group are extracted (e.g., length of 
the token, the position of the token in the data, types of 
characters, presence of the data in a training dictionary, etc.). 
The data group is categorized by a set of meta-features that 
capture the distribution characteristics of the token features 
(e.g., mean length, standard deviation of length, etc.). The 
meta-features may vary based on the data, and are selected to 
be suitable for a particular application. 
0027. An example data group may include the following 
addresses: 

(0028. 1) 124, Vasant Kunj, New Delhi; and 
(0029 2) 13/4 Adarsh Colony, Mathura, 221089. 
0030 The features extracted from the data group may 
include, by way of example, the length of the token (e.g., a 
numeric value) and presence of the token in a dictionary (e.g., 
a binary value) as illustrated by Table I below. 
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TABLE I 

Token Length Presence In Dictionary 

124 3 No 
Vasant 6 No 
Kunj 4 No 
New 3 Yes 
Delhi 5 Yes 
13f4 3 No 
Adarsh 6 No 
Colony 6 No 
Mathura 7 Yes 
221089 6 No 

0031. The meta-features for the features extracted from 
the example data group are shown, by way of example, in 
Table II below. The meta-features for the length of token 
feature may include, by way of example, mean length, stan 
dard deviation of the lengths, skewness of the lengths and 
kurtosis of the lengths, while the meta-features for the pres 
ence in the dictionary feature may include, by way of 
example, the fraction of tokens present in the dictionary. 

TABLE II 

Fraction of 
Tokens 

Mean Std- Skewness- Kurtosis- Present in 
Group Length Length Length Length Dictionary 

Example 4.9 15239 -0.2224 1.4894 0.3 (3/10) 
Group 

0032. The data quality estimate is determined as a function 
of the meta-features. A regression model or function 64 is 
employed to determine data quality estimate or value 66. The 
regression model or function is generally of the form: 

where i=1 to N (the number of data groups), p=1 to Z (the 
number of meta-features), y, represents the data quality esti 
mate or value for data group i, x, to X, represent the meta 
features, B represents parameters for the regression model, 
and e represents an error term. 
0033. The regression model is trained with one or more 
tagged or particular data groups (e.g., data groups where the 
data quality is known) to learn the data quality function for 
determining a data quality estimate. An example training set 
for training a regression model to determine data quality is 
illustrated in FIG. 6A. In this example case, the training set 
includes eleven numeric meta-features (e.g., labeled Meta 
feature 1 to Meta-feature 11 as viewed in FIG. 6A), and a 
known data quality value for each data group. The regression 
model is trained by applying the training set to determine the 
parameter values B for the regression model. In other words, 
the values for the meta-features of each data group are utilized 
to determine the parameter values B producing the corre 
sponding known data quality value for that data group. The 
determined parameters for each data group may be analyzed 
via conventional or other techniques to arriveata resulting (or 
best fit) parameter set that produces values closest to the 
known data quality values for each of the data groups in the 
training set. The resulting parameterset defines the regression 
model to predict or estimate data quality values. The resulting 
parameters and regression model are saved for Subsequent 
use to determine data quality values for data groups being 
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cleansed. An example regression model (including the 
parameters B) derived from the training set of FIG. 6A is 
illustrated in FIG. 6B. 
0034. Once the regression model is trained and saved, the 
regression model may subsequently be applied to each of data 
groups 32 to determine the data quality values or estimates for 
that group. An example set of data for Meta-feature 1 to 
Meta-feature 11 is illustrated in FIG. 6C. The results of apply 
ing this example set to the regression model of FIG. 6B are 
illustrated in FIG. 6D. 
0035 Referring back to FIG. 4, once the data quality esti 
mates are determined for each data group 32 by regression 
model 64, one or more data groups 32 with the lowest data 
quality estimates or values are identified as resulting groups 
36 (FIG.3) at step 54. For example, the third data group in the 
example results of FIG. 6D includes the lowest data quality 
value, thereby indicating a data group with a low data quality. 
One or more thresholds may be utilized for the data quality 
values to indicate groups with good or poor data quality in 
order to control the cleansing. For example, a data group 32 
with a data quality estimate or value above a threshold may be 
considered to be of sufficient data quality even though that 
data group may have the lowest data quality value. In this 
case, the data set is deemed satisfactory and no cleansing rule 
adjustments should be needed. Further, a data group 32 with 
a data quality estimate or value below a threshold may be 
considered to be of insufficient data quality even though that 
group may have the highest data quality value. In this case, the 
data set is deemed unsatisfactory and cleansing rule adjust 
ments should be implemented. 
0036. Once one or more resulting groups 36 with low 
quality data are identified, the standardization and/or other 
cleansing rules for data module 16 within storage unit 28 are 
modified to accommodate the resulting groups of low quality 
data at step 56 (FIG. 4) in order to enhance the cleansing 
process. The rule adjustments may be performed for one or 
more rules automatically by data quality module 30, or manu 
ally (e.g., via the user interface of client systems 14) based on 
the data within the identified data groups. However, any quan 
tity of any rules within the storage unit may be modified, 
and/or any quantity of any rules may be created, to enhance 
the cleansing process based on the identified low quality data. 
0037. The data quality estimates or values may be deter 
mined in substantially the same manner described above for 
one or more specific fields within a data set (e.g., extract 
features and meta-features for the one or more fields, apply 
the meta-features to a regression model to determine a data 
quality estimate for the one or more fields, identify the fields 
with the lowest data quality based on the data quality esti 
mates, etc.) to identify data fields with problematic data and 
adjust standardization or other rules accordingly. 
0038. It will be appreciated that the embodiments 
described above and illustrated in the drawings represent only 
a few of the many ways of implementing embodiments for 
cleansing a database system to improve data quality. 
0039. The topology or environment of the present inven 
tion embodiments may include any number of computer or 
other processing systems (e.g., client or end-user systems, 
server systems, etc.) and databases or other repositories 
arranged in any desired fashion, where the present invention 
embodiments may be applied to any desired type of comput 
ing environment (e.g., cloud computing, client-server, net 
work computing, mainframe, stand-alone systems, etc.). The 
computer or other processing systems employed by the 
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present invention embodiments may be implemented by any 
number of any personal or other type of computer or process 
ing system (e.g., IBM-compatible, laptop, PDA, mobile 
devices, etc.), and may include any commercially available 
operating system and any commercially available or custom 
Software (e.g., browser Software, communications Software, 
server Software, cleansing and data quality analysis Software, 
etc.). These systems may include any types of monitors and 
input devices (e.g., keyboard, mouse, Voice recognition, etc.) 
to enter and/or view information. 
0040. It is to be understood that the software (e.g., data 
module, profile module, standardize module, match module, 
data quality module, data quality estimation tool, etc.) of the 
present invention embodiments may be implemented in any 
desired computer language and could be developed by one of 
ordinary skill in the computer arts based on the functional 
descriptions contained in the specification and flow charts 
illustrated in the drawings. Further, any references herein of 
Software performing various functions generally refer to 
computer systems or processors performing those functions 
under software control. The computer systems of the present 
invention embodiments may alternatively be implemented by 
any type of hardware and/or other processing circuitry. 
0041. The various functions of the computer or other pro 
cessing systems may be distributed in any manner among any 
number of software and/or hardware modules or units, pro 
cessing or computer systems and/or circuitry, where the com 
puter or processing systems may be disposed locally or 
remotely of each other and communicate via any suitable 
communications medium (e.g., LAN, WAN, Intranet, Inter 
net, hardwire, modem connection, wireless, etc.). For 
example, the functions of the present invention embodiments 
may be distributed in any manner among the various end 
user/client and server systems, and/or any other intermediary 
processing devices. The Software and/or algorithms 
described above and illustrated in the flow charts may be 
modified in any manner that accomplishes the functions 
described herein. In addition, the functions in the flow charts 
or description may be performed in any order that accom 
plishes a desired operation. 
0042. The software of the present invention embodiments 
(e.g., data module, profile module, standardize module, 
match module, data quality module, data quality estimation 
tool, etc.) may be available on a recordable medium (e.g., 
magnetic or optical mediums, magneto-optic mediums, 
floppy diskettes, CD-ROM, DVD, memory devices, etc.) for 
use on stand-alone systems or systems connected by a net 
work or other communications medium. 

0043. The communication network may be implemented 
by any number of any type of communications network (e.g., 
LAN, WAN, Internet, Intranet, VPN, etc.). The computer or 
other processing systems of the present invention embodi 
ments may include any conventional or other communica 
tions devices to communicate over the network via any con 
ventional or other protocols. The computer or other 
processing systems may utilize any type of connection (e.g., 
wired, wireless, etc.) for access to the network. Local com 
munication media may be implemented by any Suitable com 
munication media (e.g., local area network (LAN), hardwire, 
wireless link, Intranet, etc.). 
0044) The system may employ any number of any conven 
tional or other databases, data stores or storage structures 
(e.g., files, databases, data structures, data or other reposito 
ries, etc.) to store information (e.g., data, regression model 
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and corresponding parameters, rules, etc.). The database sys 
tem may be implemented by any number of any conventional 
or other databases, data stores or storage structures (e.g., files, 
databases, data structures, data or other repositories, etc.) to 
store information (e.g., data, regression model and corre 
sponding parameters, rules, etc.). The database system may 
be included within or coupled to the server and/or client 
systems. The database systems and/or storage structures may 
be remote from or local to the computer or other processing 
systems, and may store any desired data (e.g., rules, regres 
sion model and corresponding parameters, data to be ana 
lyzed, etc.). 
0045 Present invention embodiments may be utilized for 
determining the data quality of and/or cleansing any types of 
data (e.g., boolean, character, alphanumeric, symbols, etc.) 
representing any information (e.g., names, addresses, codes, 
various numeric numbers (e.g., credit card, Social security, 
PINs, currency or dollar amounts, etc.)). Further, present 
invention embodiments may be utilized for determining the 
data quality of and/or cleansing data from any types of storage 
units, systems or devices (e.g., databases, files, memory 
devices, data structures, processing devices, various types of 
stationary or mobile computer or processing systems or 
devices, etc.). 
0046. The data set analyzed for data quality may be of any 
size, and include any type of data (e.g., boolean, character, 
alphanumeric, numeric, symbols, etc.) representing any 
information (e.g., names, addresses, codes, various numeric 
numbers (e.g., credit card, social security, PINs, currency or 
dollar amounts, etc.)). The data may be partitioned into any 
quantity of groups, each of any desired size. The groups may 
be formed based on any suitable criteria for similarity (e.g., 
length of tokens, data type of tokens, etc.). 
0047 Any desired quantity or type of features or charac 
teristics may be selected for the data set (e.g., length of token, 
type of token, etc.), where any quantity of any type of meta 
features (e.g., any statistical characteristics of the selected 
features, location of storage, etc.) may be utilized for the data 
quality estimate. The features and meta-features may be rep 
resented by any type of values (e.g., boolean, alphanumeric, 
numeric, character, symbol, etc.). 
0048. The regression model may employ any type of 
regression (e.g., linear, non-linear, etc.) or other model or 
function to determine data quality. The regression model may 
be trained utilizing any quantity of data for a training set to 
determine model parameters. The regression model may be 
generated and trained on any Suitable computer or processing 
system (e.g., including server systems 10 and/or client sys 
tems 14). The regression model may utilize any conventional 
best fit or other techniques to determine the model param 
eters. The regression model may employ any quantity of 
meta-features and corresponding parameters. The model 
parameter and data quality values may be in any desired value 
range. 

0049. The data quality estimate or value may be of any 
desired value, may include any type of value (e.g., numeric, 
character, boolean, alphanumeric, etc.), and may be within 
any desired value range. Problematic data may be identified 
by data with a data quality value in any desired range. For 
example, a low or high data quality value may indicate prob 
lematic data (depending upon the particular regression model 
employed). One or more thresholds may be employed and set 
to any desired values to indicate any degree of data quality 
(e.g., high, low, satisfactory, unsatisfactory, etc.). Problem 
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atic data may be identified based on any desired criteria (e.g., 
highest, lowest, etc.) for the data quality estimates, where one 
or more data quality estimates (e.g., for individual fields, etc.) 
may be combined in any fashion to provide a data quality 
estimate for any amount of data. Any number of data groups 
or fields may be identified as containing problematic data. 
Alternatively, present invention embodiments may identify 
any quantity of groups or fields with satisfactory data quality, 
where one or more of the remaining groups are considered to 
contain problematic data. 
0050. Any quantity of any types of data cleansing or other 
rules may be created or modified in any manner in accordance 
with the data quality analysis to adjust the cleansing process 
(e.g., rule parameters may be modified, rule logic may be 
modified, etc.). The rule modifications or creations may con 
sider any quantity of identified groups or fields. The rule 
modifications and/or creations may be performed manually, 
or automatically via the data quality module. 
0051. The present invention embodiments may employ 
any number of any type of user interface (e.g., Graphical User 
Interface (GUI), command-line, prompt, etc.) for obtaining or 
providing information (e.g., obtaining information for the 
desired analysis or cleansing to be performed, rule modifica 
tion and/or creation, providing the report, etc.), where the 
interface may include any information arranged in any fash 
ion. The interface may include any number of any types of 
input or actuation mechanisms (e.g., buttons, icons, fields, 
boxes, links, etc.) disposed at any locations to enter/display 
information and initiate desired actions via any suitable input 
devices (e.g., mouse, keyboard, etc.). The interface screens 
may include any suitable actuators (e.g., links, tabs, etc.) to 
navigate between the screens in any fashion. 
0052. The report may include any information arranged in 
any fashion (e.g., pertaining to identified groups or fields, 
pertaining to the data quality estimates, pertaining to the 
rules, rule modifications and/or rule creations, etc.). The 
report may be configurable based on rules or other criteria to 
provide desired information to a user (e.g., identified groups, 
data quality values, rule information, fields, data, etc.). 
0053. The present invention embodiments are not limited 
to the specific tasks or algorithms described above, but may 
be utilized for determining the data quality of any type of 
information from any data source for any type of cleansing or 
other process. 
0054 The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended to 
be limiting of the invention. As used herein, the singular 
forms “a”, “an and “the are intended to include the plural 
forms as well, unless the context clearly indicates otherwise. 
It will be further understood that the terms “comprises'. 
“comprising”, “includes”, “including”, “has”, “have”, “hav 
ing”, “with and the like, when used in this specification, 
specify the presence of stated features, integers, steps, opera 
tions, elements, and/or components, but do not preclude the 
presence or addition of one or more other features, integers, 
steps, operations, elements, components, and/or groups 
thereof. 
0055. The corresponding structures, materials, acts, and 
equivalents of all means or step plus function elements in the 
claims below are intended to include any structure, material, 
or act for performing the function in combination with other 
claimed elements as specifically claimed. The description of 
the present invention has been presented for purposes of 
illustration and description, but is not intended to be exhaus 
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tive or limited to the invention in the fox in disclosed. Many 
modifications and variations will be apparent to those of 
ordinary skill in the art without departing from the scope and 
spirit of the invention. The embodiment was chosen and 
described in order to best explain the principles of the inven 
tion and the practical application, and to enable others of 
ordinary skill in the art to understand the invention for various 
embodiments with various modifications as are suited to the 
particular use contemplated. 
0056. As will be appreciated by one skilled in the art, 
aspects of the present invention may be embodied as a system, 
method or computer program product. Accordingly, aspects 
of the present invention may take the form of an entirely 
hardware embodiment, an entirely software embodiment (in 
cluding firmware, resident software, micro-code, etc.) or an 
embodiment combining software and hardware aspects that 
may all generally be referred to herein as a “circuit,” “mod 
ule' or “system.” Furthermore, aspects of the present inven 
tion may take the form of a computer program product 
embodied in one or more computer readable medium(s) hav 
ing computer readable program code embodied thereon. 
0057. Any combination of one or more computer readable 
medium(s) may be utilized. The computer readable medium 
may be a computer readable signal medium or a computer 
readable storage medium. A computer readable storage 
medium may be, for example, but not limited to, an elec 
tronic, magnetic, optical, electromagnetic, infrared, or semi 
conductor System, apparatus, or device, or any suitable com 
bination of the foregoing. More specific examples (a non 
exhaustive list) of the computer readable storage medium 
would include the following: an electrical connection having 
one or more wires, a portable computer diskette, a hard disk, 
a random access memory (RAM), a read-only memory 
(ROM), an erasable programmable read-only memory 
(EPROM or Flash memory), an optical fiber, a portable com 
pact disc read-only memory (CD-ROM), an optical storage 
device, a magnetic storage device, or any suitable combina 
tion of the foregoing. In the context of this document, a 
computer readable storage medium may be any tangible 
medium that can contain, or store a program for use by or in 
connection with an instruction execution system, apparatus, 
or device. 
0.058 A computer readable signal medium may include a 
propagated data signal with computer readable program code 
embodied therein, for example, in baseband or as part of a 
carrier wave. Such a propagated signal may take any of a 
variety of forms, including, but not limited to, electro-mag 
netic, optical, or any Suitable combination thereof. A com 
puter readable signal medium may be any computer readable 
medium that is not a computer readable storage medium and 
that can communicate, propagate, or transport a program for 
use by or in connection with an instruction execution system, 
apparatus, or device. 
0059 Program code embodied on a computer readable 
medium may be transmitted using any appropriate medium, 
including but not limited to wireless, wireline, optical fiber 
cable, RF, etc., or any Suitable combination of the foregoing. 
0060 Computer program code for carrying out operations 
for aspects of the present invention may be written in any 
combination of one or more programming languages, includ 
ing an object oriented programming language such as Java 
(Java and all Java-based trademarks and logos are trademarks 
of Sun Microsystems, Inc. in the United States, other coun 
tries, or both), Smalitalk, C++ or the like and conventional 
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procedural programming languages, such as the “C” pro 
gramming language or similar programming languages. The 
program code may execute entirely on the user's computer, 
partly on the user's computer, as a stand-alone software pack 
age, partly on the user's computer and partly on a remote 
computer or entirely on the remote computer or server. In the 
latter scenario, the remote computer may be connected to the 
user's computer through any type of network, including a 
local area network (LAN) or a wide area network (WAN), or 
the connection may be made to an external computer (for 
example, through the Internet using an Internet Service Pro 
vider). 
0061 Aspects of the present invention are described with 
reference to flowchart illustrations and/or block diagrams of 
methods, apparatus (systems) and computer program prod 
ucts according to embodiments of the invention. It will be 
understood that each block of the flowchart illustrations and/ 
or block diagrams, and combinations of blocks in the flow 
chart illustrations and/or block diagrams, can be imple 
mented by computer program instructions. These computer 
program instructions may be provided to a processor of a 
general purpose computer, special purpose computer, or other 
programmable data processing apparatus to produce a 
machine, such that the instructions, which execute via the 
processor of the computer or other programmable data pro 
cessing apparatus, create means for implementing the func 
tions/acts specified in the flowchart and/or block diagram 
block or blocks. 

0062. These computer program instructions may also be 
stored in a computer readable medium that can direct a com 
puter, other programmable data processing apparatus, or 
other devices to function in a particular manner, Such that the 
instructions stored in the computer readable medium produce 
an article of manufacture including instructions which imple 
ment the function/act specified in the flowchart and/or block 
diagram block or blocks. 
0063. The computer program instructions may also be 
loaded onto a computer, other programmable data processing 
apparatus, or other devices to cause a series of operational 
steps to be performed on the computer, other programmable 
apparatus or other devices to produce a computer imple 
mented process Such that the instructions which execute on 
the computer or other programmable apparatus provide pro 
cesses for implementing the functions/acts specified in the 
flowchart and/or block diagram block or blocks. 
0064. The flowchart and block diagrams in the Figures 
illustrate the architecture, functionality, and operation of pos 
sible implementations of systems, methods and computer 
program products according to various embodiments of the 
present invention. In this regard, each block in the flowchart 
or block diagrams may represent a module, segment, or por 
tion of code, which comprises one or more executable 
instructions for implementing the specified logical function 
(s). It should also be noted that, in some alternative imple 
mentations, the functions noted in the block may occur out of 
the order noted in the figures. For example, two blocks shown 
in Succession may, in fact, be executed Substantially concur 
rently, or the blocks may sometimes be executed in the reverse 
order, depending upon the functionality involved. It will also 
be noted that each block of the block diagrams and/or flow 
chart illustration, and combinations of blocks in the block 
diagrams and/or flowchart illustration, can be implemented 
by special purpose hardware-based systems that perform the 
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specified functions or acts, or combinations of special pur 
pose hardware and computer instructions. 

1-8. (canceled) 
9. A system for controlling cleansing of data within a 

database system comprising: 
a computer system including at least one processor config 

ured to: 
receive a data set from the database system; 
select one or more features of the data set and determine 

values for one or more characteristics of the selected 
features; 

apply the determined values to a data quality estimation 
model to determine data quality estimates for the data 
Set; 

identify problematic data within the data set based on the 
data quality estimates; and 

adjust the cleansing to accommodate the identified prob 
lematic data. 

10. The system of claim 9, wherein the at least one proces 
sor is further configured to: 

partition the data set into a plurality of groups with each 
group including data of a similar data quality. 

11. The system of claim 10, wherein the applying the 
determined values further includes: 

applying the determined values associated with each group 
to the data quality estimation model to determine data 
quality estimates for each group. 

12. The system of claim 11, wherein the identifying prob 
lematic data further includes: 

identifying one or more groups with problematic data 
based on the data quality estimates for each group, 
wherein the identified groups include data quality esti 
mates with the lowest values. 

13. The system of claim 9, wherein the cleansing is per 
formed in accordance with one or more rules, and the adjust 
ing the cleansing further includes at least one of: 

modifying the one or more rules for the cleansing to 
accommodate the identified problematic data; and 

creating one or more new rules for the cleansing to accom 
modate the identified problematic data. 

14. The system of claim 9, wherein the data quality esti 
mation model includes a regression model. 

15. The system of claim 9, wherein the cleansing includes 
matching and linking phases to identify duplicate data, and 
the at least one processor is further configured to: 

remove the identified problematic data from the matching 
and linking phases to enhance the identification of dupli 
cate data. 

16. The system of claim 9, wherein the applying the deter 
mined values further includes: 

applying the determined values associated with corre 
sponding data fields of the data set to the data quality 
estimation model to determine data quality estimates for 
each field; 

wherein the identifying problematic data further includes: 
identifying one or more data fields with problematic data 

based on the data quality estimates for each data field, 
wherein the identified data fields include data quality 
estimates with the lowest values. 

17. A computer program product for controlling cleansing 
of data within a database system comprising: 

a computer readable storage medium having computer 
readable program code embodied therewith, the com 



US 2012/O 150825 A1 

puter readable program code comprising computer read 
able program code configured to: 
receive a data set from the database system; 
select one or more features of the data set and determine 

values for one or more characteristics of the selected 
features; 

apply the determined values to a data quality estimation 
model to determine data quality estimates for the data 
Set, 

identify problematic data within the data set based on the 
data quality estimates; and 

adjust the cleansing to accommodate the identified prob 
lematic data. 

18. The computer program product of claim 17, wherein 
the computer readable program code further includes com 
puter readable program code configured to: 

partition the data set into a plurality of groups with each 
group including data of a similar data quality. 

19. The computer program product of claim 18, wherein 
the applying the determined values further includes: 

applying the determined values associated with each group 
to the data quality estimation model to determine data 
quality estimates for each group. 

20. The computer program product of claim 19, wherein 
the identifying problematic data further includes: 

identifying one or more groups with problematic data 
based on the data quality estimates for each group, 
wherein the identified groups include data quality esti 
mates with the lowest values. 
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21. The computer program product of claim 17, wherein 
the cleansing is performed in accordance with one or more 
rules, and the adjusting the cleansing further includes at least 
one of: 

modifying the one or more rules for the cleansing to 
accommodate the identified problematic data; and 

creating one or more new rules for the cleansing to accom 
modate the identified problematic data. 

22. The computer program product of claim 17, wherein 
the data quality estimation model includes a regression 
model. 

23. The computer program product of claim 17, wherein 
the cleansing includes matching and linking phases to iden 
tify duplicate data, and the computer readable program code 
further includes computer readable program code configured 
tO: 
remove the identified problematic data from the matching 

and linking phases to enhance the identification of dupli 
cate data. 

24. The computer program product of claim 17, wherein 
the applying the determined values further includes: 

applying the determined values associated with corre 
sponding data fields of the data set to the data quality 
estimation model to determine data quality estimates for 
each field; 

wherein the identifying problematic data further includes: 
identifying one or more data fields with problematic data 

based on the data quality estimates for each data field, 
wherein the identified data fields include data quality 
estimates with the lowest values. 

c c c c c 


