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THE REPORT ON QUALITY OF DATA 
THE STATISTICS ON QUALITY OF CONTACT DATA AT THE LLC "ХХХ"

Resume
The purpose of the document is to state the current situation concerning the quality of contact data at the LLC “X” (Russia).

During the period of July-November, 2008 the project under the analysis and cleansing of the test sample of client data for the Customer has been executed.

In the given document the detailed statistics on quality of contact data at the Bank is described.

The obtained results make it possible to draw the following conclusions:

1. Contact data of the Customer contain a number of features which lead to the costs of the Bank at use of the client information for marketing, analytical, and other purposes.

2. On the one hand the use of the FACTOR software has permitted to identify the specified negative features, and on the other hand it has made possible the solving of a part of the found problems.  
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1 Introduction
1.1. Purpose of the document
The given document is intended for the interested employees of the Customer.
It contains:

· The results of the pilot project under the analysis and cleansing of contact data of the Customer.

· The detailed statistics on quality of contact data of the Customer.

· The description of approaches intended to identify and to fix the found defects of contact data of the Bank.

1.2. Structure of the document
The “Source data” section contains the information on source data which has been subjected to the analysis and cleansing. In this section both the contents and the structure of the source data of the Customer are described.

The “Resultant data” section contains the information on resultant data which has been obtained during the performance of the project. In this section both the contents and the format of the resultant data are described.

The “Cleansing results statistics” section contains the detailed information on quality of the source data of the Customer and on results of performance of cleansing and standardization.

The “Identification of duplicates and households results statistics” section contains the detailed information on performing of identification of duplicates and households in the test sample of the contact data of the Customer.

2 Source data
In this section both the contents and the structure of the source data of the Customer are described. Also the project objectives are considered in this section.
2.1. Contents of the source data
The source data are 4 files containing the information on clients of the Bank. 

Both the size and the contents of each source file are described below:
1. 400 000 records containing the information on surnames, names, and patronymics of the clients.
2. 10 000 records containing the information on surnames, names, and patronymics of the clients.
3. 400 000 records containing the information on post address, phone numbers, and passport data of the clients.
4. 10 000 records containing the information on post address, phone numbers, and passport data of the clients.
2.2. Structure of the source data
Data containing the information on surnames, names, and patronymics of the clients look like the flat file consisting of the following fields:
	Name of the field
	Description

	Id_fio
	Unique identifier of the record

	src_lastname 
	Source surname of the client

	src_firstname 
	Source name of the client

	src_middlename
	Source patronymic of the client


Table 2‑1. Structure of the source data containing the surnames, names, and patronymics of the clients.

Data containing the information on post address, phone numbers, and passport data of the clients look like the flat file consisting of the following fields:
	Name of the field
	Description

	id_rest
	Unique identifier of the record

	zip_code
	Postal index

	region
	Region code

	district
	District name

	type_town
	Town type

	town
	Town name

	street
	Street name

	street_num
	House number

	block_num
	Building/construction number

	apprt_num
	Apartment/office number

	mobil
	Mobile phone number

	phone
	Fixed location phone number


	fax
	Fax number

	work_phone
	Work phone number

	work_phone_ext
	Extension of the work phone number

	email
	E-mail address

	birth
	Date of birth

	card_number
	Series and number of the passport

	specification
	Subdivision code

	who_issued
	The authority which issued the passport

	published
	Date of issue

	date_registration
	Date of registration


Table 2‑2. Structure of the source data containing the information on post address, phone numbers, and passport data of the clients.

2.3. Project objectives
The main project objectives are the following:

· The analysis of the source files for the purpose of identification of the basic features of contact data of the Customer.
· The standardization and recovery of contact data by means of the FACTOR software.
· The development of proposals on improvement of quality of contact data.
· The identification of duplicates and households by means of the FACTOR software.
3 Resultant data
3.1. Contents of the resultant data
The resultant data are 5 files containing the following information:
1. 400 000 records containing cleaned data on surnames, names, and patronymics of the clients.
2. 10 000 records containing cleaned data on surnames, names, and patronymics of the clients.
3. 400 000 records containing information on post address, phone numbers, and passport data of the clients.
4. 10 000 records containing information on post address, phone numbers, and passport data of the clients.
5. The file containing the results of identification of duplicates.
3.2. Structure of the resultant data
In this section both the format and the structure of the resultant data are described.
The processed data are divided into conditional groups described below. 
	Group
	Description

	A
	This group of fields contains the fields with the source data.

	Ac
	This group contains the fields with the cleaned data in the source format.
It means that each field of the “A” group has its double in “Ac” group which contains the cleaned results.
The exception is made for the following fields which are not subjected to processing:
•
Unique identifier
•
Subdivision code
•
The authority which issued the passport.

	Q
	This group contains the quality codes of the source and resultant data.

	Ad
	This group contains the cleaned data in recommended format.


Table 3‑1. Description of the groups of fields of the resultant data.
3.2.1 Surname, name, and patronymic
The format of the resultant data containing information on surnames, names, and patronymics of the clients is described below:
	Name of the field
	Description
	Group

	A_id_fio
	Unique identifier of the record
	A

	A_last_name
	Source surname
	A

	A_first_name
	Source name
	A

	A_middle_name
	Source patronymic
	A

	Ac_last_name
	Recognized surname
	Ac

	Ac_first_name
	Recognized name
	Ac

	Ac_middle_name
	Recognized patronymic
	Ac

	Q_last_name
	Quality code of the Surname
	Q

	Q_first_name
	Quality code of the Name
	Q

	Q_middle_name
	Quality code of the Patronymic
	Q

	Q_gender
	Quality code of the Gender
	Q

	Q_common
	Common quality code of the surname, name, and patronymic
	Q

	Q_status
	Recognition status of the surname, name, and patronymic
	Q

	Ad_last_name
	Recognized surname
	Ad

	Ad_first_name
	Recognized name
	Ad

	Ad_middle_name
	Recognized patronymic
	Ad

	Ad_I_first_name
	Recognized initial symbol of the name
	Ad

	Ad_I_middle_name
	Recognized initial symbol of the patronymic
	Ad

	Ad_gender
	Recognized gender
	Ad


Table 3‑2.Structure of the resultant data containing information on surnames, names, and patronymics of the clients.
3.2.2 Post address, phone numbers, passport data, and email addresses
The format of the resultant data containing information on post address, phone numbers, passport data, and e-mail addresses of the clients is described below:
	Name of the field
	Description
	Group

	A_id_rest
	Unique identifier of the record
	A

	A_zip_code
	Source postal index
	A

	A_region
	Source region code
	A

	A_district
	Source district name
	A

	A_type_town
	Source town type
	A

	A_town
	Source town name
	A

	A_street
	Source street name
	A

	A_street_num
	Source House number
	A

	A_block_num
	Source Building/construction number
	A

	A_apprt_num
	Source apartment/office number
	A

	A_mobil
	Source mobile phone number
	A

	A_phone
	Source fixed location phone number
	A

	A_fax
	Source fax number
	A

	A_work_phone
	Source work phone number
	A

	A_work_phone_ext
	Source extension of the work phone number
	A

	A_email
	Source e-mail address
	A

	A_birth
	Source date of birth
	A

	A_card_number
	Source series and number of the passport
	A

	A_specification
	Source subdivision code
	A

	A_who_issued
	The authority which issued the passport
	A

	A_published
	Source date of issue
	A

	A_date_registration
	Source date of registration
	A

	Ac_zip_code
	Resultant postal index
	Ac

	Ac_region
	Resultant region code
	Ac

	Ac_district
	Resultant district name
	Ac

	Ac_type_town
	Resultant town type 
	Ac

	Ac_town
	Resultant town name
	Ac

	Ac_street
	Resultant street name
	Ac

	Ac_street_num
	Resultant House number
	Ac

	Ac_block_num
	Resultant Building/construction number
	Ac

	Ac_apprt_num
	Resultant Apartment/office number
	Ac

	Ac_mobil
	Resultant mobile phone number
	Ac

	Ac_phone
	Resultant fixed location phone number
	Ac

	Ac_fax
	Resultant fax number
	Ac

	Ac_work_phone
	Resultant work phone number
	Ac

	Ac_work_phone_ext
	Resultant extension of the work phone number
	Ac

	Ac_email
	Resultant e-mail address 
	Ac

	Ac_birth
	Resultant date of birth
	Ac

	Ac_card_number
	Resultant series and number of the passport
	Ac

	Ac_published
	Resultant date of issue
	Ac

	Ac_date_registration
	Resultant date of registration
	Ac

	Ad_country
	Resultant country name
	Ad

	Ad_subject_type
	Resultant subject type
	Ad

	Ad_subject
	Resultant subject name
	Ad

	Ad_district_type
	Resultant district type
	Ad

	Ad_district
	Resultant district name
	Ad

	Ad_city_type
	Resultant city type
	Ad

	Ad_city
	Resultant city name
	Ad

	Ad_settlement_type
	Resultant settlement type
	Ad

	Ad_settlement
	Resultant settlement name
	Ad

	Ad_street_type
	Resultant street type
	Ad

	Ad_street
	Resultant street name
	Ad

	Ad_house
	Resultant house number
	Ad

	Ad_extention
	Resultant house extension
	Ad

	Ad_appart
	Resultant apartment number
	Ad

	Ad_extention2
	Resultant post office box
	Ad

	Ad_kladr_code
	Code of the Qualifier of Addresses of Russia (QAR) for the address
	Ad

	Ad_OKATO
	Code of the All-Russian Qualifier of Objects of Administrative-Territorial Division (ARQOATD) for the address
	Ad

	Ad_Addition
	Additional part of the address (for the foreign addresses)
	Ad

	Q_quality_code
	Quality code of the resultant address
	Q

	Q_validation_code
	Validation code of the resultant address
	Q

	Ad_VALIDATION_EXT
	If validation code of the resultant address = NOT_VALIDATED_HAS_AMBI, then in this field different treatments of the source address are specified.
If validation code of the address = VALIDATED, then empty,

Else the rest of the address which has not been recognized is recorded.
	Ad

	Ad_phone_type_1
	First fixed location phone number type
	Ad

	Ad_phone_1
	First fixed location phone number
	Ad

	Q_phone_1
	Quality code of the first fixed location phone number
	Q

	Ad_phone_type _2
	Second (additional) fixed location phone number type
	Ad

	Ad_phone_2
	Second (additional) fixed location phone number
	Ad

	Q_phone_2
	Quality code of the second (additional) fixed location phone number
	Q

	Ad_mobil_type_1
	First mobile phone number type
	Ad

	Ad_mobil_1
	First mobile phone number
	Ad

	Q_ mobil _1
	Quality code of the first mobile phone number
	Q

	Ad_mobil_type_2
	Second (additional) mobile phone number type
	Ad

	Ad_ mobil_2
	Second (additional) mobile phone number
	Ad

	Q_mobil_2
	Quality code of the second (additional) mobile phone number
	Q

	Ad_work_phone_type_1
	First work phone number type
	Ad

	Ad_work_phone_1
	First work phone number
	Ad

	Ad_ work_phone_ext_1
	Quality code of the first work phone number
	Ad

	Q_work_phone_1
	Extension of the first work phone number
	Q

	Ad_work_phone_type_2
	Second work phone number type
	Ad

	Ad_work_phone_2
	Second work phone number
	Ad

	Ad_work_phone_ext_2
	Quality code of the second work phone number
	Ad

	Q_work_phone_2
	Extension of the second work phone number
	Q

	Ad_fax_type_1
	Fax number type
	Ad

	Ad_ fax_1
	Fax number
	Ad

	Q_ fax_1
	Quality code of the fax number
	Q

	Ad_email
	Resultant e-mail address
	Ad

	Ad_date_of_birth
	Resultant date of birth
	Ad

	Q_date_of_birth
	Quality code of the date of birth
	Q

	Ad_passport_number
	Resultant number of the passport
	Ad

	Q_passport_number
	Quality code of the number of the passport
	Q

	Ad_passport_seria
	Resultant series of the passport
	Ad

	Q_passport_seria
	Quality code of the series of the passport
	Q

	Ad_published
	Resultant date of issue of the passport
	Ad

	Q_published
	Quality code of the date of issue of the passport
	Q

	Ad_date_registration
	Resultant date of registration
	Ad

	Q_date_registration
	Quality code of the date of registration
	Q


Table 3‑3. Structure of the source data containing information on post address, phone numbers, passport data of the clients.

4 Statistics on quality of data
In the given section the statistics on each component of the source data is described.
4.1. Post addresses
In the given section the statistics on quality of the post addresses is shown. 
4.1.1 Approach to standardization of the post addresses
During the standardization of the post addresses for each of them the following codes describing the quality of the post addresses have been calculated: 
· Validation code
· Quality code
The validation code gives the precision of recognition of the source address, and shows, whether the address has been analyzed automatically, or manually.
The quality code gives the information on completeness of the result, and shows, whether the address is specified completely, or, for example, it is specified only up to the number of apartment.
Also the resultant format with the address includes the «Ad_VALIDATION_EXT» field. This field is used as storage of various variants of analysis of the address if it is ambiguous. 
4.1.2 Ambiguous post addresses
Some part of the post addresses containing in the source data is ambiguous. The address is ambiguous if it is not possible to determine the real post address on the basis of the given post address unequivocally. For example, the following address is ambiguous:
· Тула, Марата, 26-133. 
As in the городе Тула there are both улица Марата and переулок Марата, the given address can mean one of the following addresses:
· ТУЛА, УЛИЦА МАРАТА, ДОМ 26, КВАРТИРА 133, 
· ТУЛА, ПЕРЕУЛОК МАРАТА, ДОМ 26, КВАРТИРА 133.
There are various levels of ambiguity of addresses. In the example specified above the ambiguity is at the street level. Also there may be an ambiguity at the town, district or settlement level. For example, the source address: 350018, город Краснодар, улица Краснодарская
Can mean one of the following addresses:
· 350916  КРАЙ КРАСНОДАРСКИЙ ГОРОД КРАСНОДАР СТАНИЦА ЕЛИЗАВЕТИНСКАЯ УЛИЦА КРАСНОДАРСКАЯ 
· 350032  КРАЙ КРАСНОДАРСКИЙ ГОРОД КРАСНОДАР ПОСЕЛОК ГОРОДСКОГО ТИПА ЛАЗУРНЫЙ УЛИЦА КРАСНОДАРСКАЯ
· 350021  КРАЙ КРАСНОДАРСКИЙ ГОРОД КРАСНОДАР ПОСЕЛОК ГОРОДСКОГО ТИПА ПАШКОВСКИЙ УЛИЦА КРАСНОДАРСКАЯ

4.1.3 Validation code of the post address
The description of validation codes of the post addresses is shown below.
	Validation code
	Description

	VALIDATED
	The source address has been analyzed by means of the FACTOR software with guaranty.

	NOT_VALIDATED_HAS_AMBI
	The source address is ambiguous.

	VALIDATED_FIXED
	The source address has been analyzed by means of the FACTOR software without guaranty. The operator has changed the result of analysis.

	VALIDATED_AFTER_CORRECTION
	The source address has been analyzed by means of the FACTOR software without guaranty. The operator has changed the result of analysis.

	VALIDATED_OK
	The source address has been analyzed by means of the FACTOR software without guaranty. The operator has submitted the result of analysis.

	NOT_VALIDATED_COMPLEX
	The operator could not analyze the source address.


Table 4‑4. Description of the validation codes of the post addresses. 
The statistics on validation code of the post address in the resultant data of 400 thousand (400K) and 10 thousand (10K) records containing the information on the clients is shown below.
	Validation code
	Quantity, records (400K)
	Quantity, %, (400K)
	Quantity, records (10K)
	Quantity, %
(10K)

	VALIDATED
	
	
	
	

	NOT_VALIDATED_HAS_AMBI
	
	
	
	

	VALIDATED_FIXED
	
	
	
	

	VALIDATED_AFTER_CORRECTION
	
	
	
	

	VALIDATED_OK
	
	
	
	

	NOT_VALIDATED_COMPLEX
	
	
	
	


Table 4‑5. Statistics on the validation code of the post addresses.
Example:
Исходный адрес (id = 10806849): Ектульский район, село, Ектуль ДЕРЕВНЯ ПОГОРЕЛКА, ПЕРЕУЛОК ПЕРВЫЙ, 1, 1.
Результат: Ектульский район, село, Ектуль, Переулок, 1-й,1, 1
Код проверки = «NOT_VALIDATED_COMPLEX», Ad_VALIDATION_EXT = «ДЕРЕВНЯ ПОГОРЕЛКА».

In this case the validation code points to the fact that the operator has marked the given address as not analyzed and in the Ad_VALIDATION_EXT field the part of the address which has not been found in the QAR is specified. 
4.1.4 Quality code of the post address
The description of quality codes of the post addresses is shown below.
	Quality code
	Description

	AMBI_01
	The address is ambiguous at the subject level.

	AMBI_02
	The address is ambiguous at the district level.

	AMBI_03
	The address is ambiguous at the town or settlement level.

	AMBI_04
	The address is ambiguous at the street level.

	GOOD, GOOD_ASSUMPTIONS, GOOD_INCOMPLETE
	The resultant address is specified completely. 

	UNDEF_02
	The resultant address does not contain town or settlement name.

	UNDEF_03
	The resultant address does not contain street name.

	UNDEF_04
	The resultant address does not contain house number.

	UNDEF_05
	The resultant address is the town address and does not contain a number of the apartment.

	UNDEF_06
	The operator could not determine the house extension.

	UNDEF_07
	The street with the type specified in the source address has not been found in the QAR. As a result the street with the same name as the source street, but with the other type which exists in the QAR is recorded.


Table 4‑6. Description of the quality codes of the post addresses.
The statistics on quality code of the post address in the resultant data of 400 thousand (400K) and 10 thousand (10K) records containing the information on the clients is shown below.
	Quality code
	Quantity,
records
(400K)
	Quantity,
%
(400K)
	Quantity,
records
(10K)
	Quantity,
%
(10K)

	GOOD
	
	
	
	

	GOOD_INCOMPLETE
	
	
	
	

	UNDEF_05
	
	
	
	

	GOOD_ASSUMPTIONS
	
	
	
	

	AMBI_04
	
	
	
	

	UNDEF_04
	
	
	
	

	UNDEF_03
	
	
	
	

	UNDEF_06
	
	
	
	

	AMBI_03
	
	
	
	

	UNDEF_07
	
	
	
	

	UNDEF_02
	
	
	
	

	AMBI_02
	
	
	
	

	AMBI_01
	
	
	
	


Table 4‑7. Statistics on the quality code of the post addresses. 
4.1.5 Results of processing of the post addresses by means of the FACTOR software
The main results of cleansing of the post addresses by means of the FACTOR software are shown in the following table.
	Post addresses before the cleansing
	Post addresses after the cleansing

	The source structure of the addresses does not contain the QAR code and the ARQOATD code.
	As a result of cleansing the QAR code and the ARQOATD code has been obtained for each address.

	The source structure of the address assumes that the town name and the settlement name are stored in one field.
	In the resultant structure of data the town name and the settlement name are stored in different fields.

	152438 (38%) of the post addresses contain incorrect postal index.
	As a result of cleansing the correct postal index has been recovered for the post addresses.

	37074 (9,27%) of the town post addresses do not contain the apartment numbers.
	Such addresses are selected from the total amount for their specification.  

	24758 (6,19%) of the source addresses are ambiguous.
	Ambiguous addresses are selected from the total amount of data for performing the work on their specification. Different variants of treatment for each ambiguous address are presented. 

	31600 (7,90%) of the post addresses contain typing errors in the name of the street.
	As a result of cleansing the correct name of the street has been recovered for such addresses.

	239203 (59,80%) of the post addresses do not contain the specification of type of the street.
	As a result of cleansing the type of the street has been recovered for such addresses.

	52537 (13%) of the post addresses do not contain a name of the district to which they are belong according to the QAR.
	As a result of cleansing the correct district has been recovered for such addresses. 

	4362 (1,01%) of the post addresses contain typing errors or obsolete name of the settlement.
	As a result of cleansing the correct name of the settlement has been recovered for such addresses.

	1096 (0,27%) of the post addresses do not contain the postal index.
	As a result of cleansing the postal index has been recovered for such addresses.

	1073 (0,27%) of the post addresses have contained typing errors and obsolete names of the region.
	As a result of cleansing the correct name of the region has been recovered for such addresses.

	164 (0,02%) of the post addresses have contained typing errors in the name of the district.
	As a result of cleansing the correct name of the district has been recovered for such addresses.

	1953 (0,48%) of the post addresses contain typing errors in the name of the town.
	As a result of cleansing the correct name of the town has been recovered for such addresses.

	1477 (0,37%) of the post addresses do not contain a name of the town to which they are belong according to the QAR.
	As a result of cleansing the correct name of the town has been recovered for such addresses.

	2766 (0,69%) of the post addresses do not contain a name of the settlement to which they are belong according to the QAR.
	As a result of cleansing the correct name of the settlement has been recovered for such addresses.

	1879 (0,47%) of the post addresses contain the obsolete name of the street.
	As a result of cleansing the correct name of the street has been recovered for such addresses.


Table 4‑8. Results of cleansing of the post addresses by means of the FACTOR software.
4.1.6 Main problems of the source post addresses
4.1.6.1 Postal indexes
The postal index is a numerical 6-unit code of the post address. 
38% of the post addresses in the source data contain the incorrect postal index.  
Incorrect specification of the postal indexes leads to non-delivery of the post or to the delaying of the delivery. There are two types of the post addresses with incorrect postal indexes:
Post addresses with the postal indexes all figures of which are incorrect.  
Post addresses with the postal indexes last three figures of which are incorrect.
As a result of processing the FACTOR software recovers a correct value of the postal index for both types of such addresses.
In the following table the statistics on incorrect postal indexes is shown:
	Type of incorrect postal indexes
	Quantity,
records
(400K)
	Quantity,
%
(400K)
	Quantity,
records
(10K)
	Quantity,
%
(10K)

	Postal indexes have been corrected completely
	
	
	
	

	Last three figures of the postal index have been corrected
	
	
	
	


Table 4‑9. Statistics on the incorrect postal indexes.
4.1.6.2 Incomplete addresses
Incomplete addresses are the addresses by using of which it is not possible to get into contact with the client unequivocally. For example this includes town addresses in which the apartment number is not specified (and there is no sign that it is a private house). Other examples of incomplete addresses are addresses in which a number of the house is not specified, and etc. 
The statistics on incomplete addresses is shown below:
	Incomplete addresses
	Quantity,
records
(400K)
	Quantity,
%
(400K)
	Quantity,
records
(10K)
	Quantity,
%
(10K)

	In the town address a number of the apartment is not specified
	
	
	
	

	In the address a number of the house is not specified
	
	
	
	

	In the address a name of the street is not specified
	
	
	
	

	In the address a name of the town or settlement is not specified 
	
	
	
	


Table 4‑10. Statistics on the incomplete addresses.

Example:

Исходный адрес (id = 10809873): Город, Самара,   Цементная, 9, .

Результат очистки: Город, Самара, Улица, Цементная, 9, Код качества = UNDEF_05, Код проверки = VALIDATED.

UNDEF_O5 quality code points to the fact that a number of the apartment is not specified in the source address.
4.1.6.3 Name of the district in the source address
13% of the source post addresses do not contain a name of the district to which they are belong according to the QAR. The information on the district can be used at the work under the analysis and segmentation of the base of clients for marketing and analytical purposes.
Example:

Исходный адрес (id = 10799242): Деревня, Васильевское, нет, 8a, 34.

Результат очистки: Район, Серпуховской, Деревня, Васильевское, , , 8a, 34,
Код качества = GOOD, Код проверки = VALIDATED.

In this case a name of the district has been recovered for this address (it is not specified in the source address).
4.1.6.4 Type of the street
In the source data there is no field for storing a type of the street. In view of this feature 60% of the source post addresses do not contain a name of type of the street. In particular it leads to occurrence of ambiguous post addresses.
After the cleansing by means of the FACTOR software a correct type of the street according to the QAR has been recovered.
Example:

Исходный адрес (id = 10799309): Город, Волжский, Труда, 7, 23.

Результат очистки: Город, Волжский, Площадь, Труда, 7, 23,
Код качества = GOOD, Код проверки = VALIDATED.

In this case a type of the street has been recovered (it is not specified in the source address).  
4.1.6.5 Typing errors
The statistics on typing errors in the source post addresses is shown below:
	Typing errors
	Quantity,
records
(400K)
	Quantity,
%
(400K)
	Quantity,
records
(10K)
	Quantity,
%
(10K)

	In the name of the street
	
	
	
	

	In the name of the town
	
	
	
	

	In the name of the settlement
	
	
	
	

	In the name of the district
	
	
	
	


Table 4‑10. Statistics on the typing errors.

Пример
Исходный адрес (id = 10799328): Город, Нижний Новгород, Мончагорская, 18, 2, 202.

Результат очистки: Город, Нижний Новгород, Улица, Мончегорская, 18, 2, 202,
Код качества = GOOD, Код проверки = VALIDATED.

In this case the typing error in the name of the street has been corrected.
4.2. Surname, name, and patronymic
In this section the statistics on the validation codes of the surname, name, and patronymic is shown.
4.2.1 Approach to standardization of the surname, name, and patronymic
After the cleansing the processed surnames, names, and patronymics contain a number of validation codes describing their source and resultant states:
· Surname validation code.

· Name validation code.

· Patronymic validation code.

· Gender validation code.

· General validation code of the surname, name, and patronymic.
· Recognition status of the surname, name, and patronymic.
The detailed description of the given codes is contained in the document «Quality and validation codes description (FACTOR).pdf».
Each of these quality codes is presented in the resultant structure and helps to sort surnames, names, and patronymics by the necessary attribute. 
4.2.2 Validation codes of the surname, name, and patronymic
In the table below the validation codes of the surname, name, and patronymic are described:
	Field
	Value of validation code
	Description

	Surname quality code
	OK
	The source surname is specified precisely. It is contained in the directory of the common surnames.

	
	Unlist
	The source surname is specified precisely but it is not contained in the directory of the common surnames.

	
	Ambi
	It was not possible to define a surname in the source string unequivocally.

	
	Empty
	The surname has not been found in the source string.

	
	Change
	The surname is specified with a typing error. It has been changed according to the directory.  

	
	Change,Unlist
	The surname is specified with a typing error. It has been changed according to the directory.

	Name quality code
	OK
	The name is specified precisely.

	
	Change
	The source name has been corrected and changed according to the directory.

	
	Ambi
	It is possible to find some variants for the name. 

	
	Empty
	The name has not been found in the source string.

	Patronymic quality code
	OK
	The patronymic has been analyzed precisely. It has been found in the directory.

	
	Unlist
	The obtained patronymic has been found by heuristics, not by the directory.  

	
	Change
	The patronymic has been corrected and changed according to the directory.

	
	Empty
	The patronymic has not been found in the source string.

	
	Ambi
	It is possible to find some variants for the patronymic.

	Gender quality code
	Undef
	The source gender is not set. It has been determined as a result of cleansing.

	
	Undef,Ambi
	The source gender is not set. It was not possible to determine the gender. 

	General quality code of the surname, name, and patronymic
	OK
	Surname, name, and patronymic have been analyzed precisely. 

	
	Unnatural


	The analyzed parts of the name in the source string are located in an order which is distinct from “natural”, for which the order Surname, Name, Patronymic is accepted.

	
	Redundancy
	The redundant information (duplication of words) is contained in the source string.

	
	Uncoverage
	Not analyzed information remained in the source data.

	
	Redundancy, Unnatural
	The redundant words remained in the source string. The order is distinct from “natural”, for which the order Surname, Name, Patronymic is accepted.

	
	Deficiency
	There is not enough information for the analysis in the source value.

	Recognition status of the surname, name, and patronymic
	EDITED
	The surname, name, and patronymic have been analyzed by means of the FACTOR software with guaranty. Typing errors and errors have not been found in the source data.

	
	NOT SURE
	After recognizing the source surname, name, and patronymic have been changed by means of the FACTOR software (such surnames, names, and patronymics have been checked manually).


Table 4‑11. Description of the quality codes of the surname, name, and patronymic.
The statistics on validation codes of the surname, name, and patronymic in the resultant data of 400 thousand and 10 thousand records containing the information on the clients, is shown below:
	Field
	Value of validation code
	Quantity, 
records
(400K)
	Quantity, 
%
(400K)
	Quantity, 
records
(10K)
	Quantity, 
%
(10K)

	Surname quality code
	OK
	
	
	
	

	
	Unlist
	
	
	
	

	
	Ambi
	
	
	
	

	
	Empty
	
	
	
	

	
	Change
	
	
	
	

	
	Change,Unlist
	
	
	
	

	Name quality code
	OK
	
	
	
	

	
	Change
	
	
	
	

	
	Ambi
	
	
	
	

	
	Empty
	
	
	
	

	Patronymic quality code
	OK
	
	
	
	

	
	Unlist
	
	
	
	

	
	Change
	
	
	
	

	
	Empty
	
	
	
	

	
	Ambi
	
	
	
	

	Gender quality code
	Undef
	
	
	
	

	
	Undef,Ambi
	
	
	
	

	General quality code of the surname, 

name, and patronymic
	OK
	
	
	
	

	
	Unnatural


	
	
	
	

	
	Redundancy
	
	
	
	

	
	Uncoverage
	
	
	
	

	
	Redundancy, Unnatural
	
	
	
	

	
	Deficiency
	
	
	
	

	Recognition status of the surname, 

name , and patronymic
	EDITED
	
	
	
	

	
	NOT SURE
	
	
	
	


Table 4‑12. Statistics on the validation codes of surname, name, and patronymic.
4.2.3 Examples
In the given section various examples of surname, name, and patronymic from the test sample of contact data are shown.
4.2.3.1 Name quality code
Source surname, name, and patronymic: 
Широков,Евгкний,Владимирович (id = 59013).
Cleansing result:

Широков,Евгений,Владимирович,М,OK,Change,OK,Undef,OK,EDITED
The «Change» name quality code shows that the value of the source name «Евгкний» has been transformed to «Евгений».

4.2.3.2 Surname quality code
Source surname, name, and patronymic: 

Малахов, Светлана, Александровна (id = 105141).
Cleansing result:

Малахова,Светлана,Александровна,Ж,Change,OK,OK,Undef,OK,EDITED
The «Change» surname quality code shows that the value of the source surname «Малахов» has been transformed to «Малахова».

4.2.3.3 Patronymic quality code
Source surname, name, and patronymic: 

Нефедов,Николай,Викорович (id = 31844)..

Cleansing result:

Нефедов,Николай,Викторович,М,OK,OK,Change,Undef,OK,EDITED
The «Change» patronymic quality code shows that the value of the source patronymic «Викорович» has been transformed to «Викторович».

4.2.3.4 General quality code
Source surname, name, and patronymic: 

Воробьева,Ивановна,Татьяна (id = 43670).

Cleansing result:

Воробьева,Татьяна,Ивановна,Ж,OK,Change,OK,Undef,Unnatural,EDITED
The «Unnatural» surname quality code shows that in the source surname, name, and patronymic a name and patronymic are reshuffled. 
Source surname, name, and patronymic: 

Маркодонато,Олег,Олег (id = 590642).

Cleansing result:

Маркодонато,Олег,,М,Unlist,OK,Empty,Undef,Redundancy,EDITED
The «Redundancy» surname quality code shows that in the source surname, name, and patronymic a duplication of words has been found.
4.3. Phone numbers
In this section the statistics on quality codes of the phone numbers is shown.
4.3.1 Approach to standardization of the phone numbers
In the source data four kinds of phone numbers have been specified: mobile phone number, fixed location phone number, work phone number, and fax number. As far there are cases when in a field more than one phone number is specified, in the resultant format two phone numbers of each type are presented (except for a fax number which is presented in the resultant format as one field).
Each resultant phone number with the exception of work phone numbers consists of 3 fields:
· Phone type
· Phone number
· Phone number quality code
For work phone numbers the additional field with the extension of the phone number is allocated.
The detailed description of the phone numbers quality codes is contained in the document «Quality and validation codes description (FACTOR).pdf».
Phone numbers quality codes make it possible to perform a segmentation of the source data by various features of the source phone numbers.
4.3.2 Renumbering of the phone numbers in Russia
Renumbering of the phone numbers (changing of the phone numbers by the telecommunications operators (MGTS, Rostelecom, and etc.)) is performed on a regular basis in Russia. For example, in 2005 the phone code 095 has been changed to the code 495 for all Moscow phone numbers.

As a result of renumbering the phone numbers in the base of contact data of the Customer become incorrect and it is impossible to reach the clients by means of these phone numbers. The FACTOR software makes possible to identify such phone numbers and to recover a correct value of these phone numbers.
4.3.3 Phone numbers quality codes 

In the table below the phone numbers quality codes are described.
	Quality code
	Description
	Example

	GOOD
	The source phone number contains complete information for its standardization.
	Phone number: 3852618593 
Contains the correct code 3852 conforming to the source address 
(г. Барнаул)

	EMPTY
	The source phone number is empty.
	

	UNDEF
	The source phone number has not been recognized by the system.
	Phone number: 4832-42688

Contains not enough figures for recognition.

	GOOD_CITY_CONFLICT
	The phone code contradicts the address. 
	Phone number: 4913390130 Source address: г. Рязань
Code of the city of Ryazan: 4912   
Phone number: 3471766480     

Source address: г. Нефтекамск
Code of the city of Neftekamsk: 34783   

	GOOD_REPLACED_CODE
	The obsolete phone code has been specified in the phone number. After the cleansing the actual phone code has been recovered.
	Phone number: 0954273726      Source address: г. Москва
The obsolete code is specified.
After the cleansing a correct code for the phone number has been recovered:

7/495/4273726 

	GOOD_CITY
	The source phone number has been specified without a code. As a result a code has been recovered by means of the address.
	Phone number: 25843                 Source address: г. Белая Калитва
Phone code: 86383   

After the cleansing a code for the phone number has been recovered:
7/86383/25843 

	GOOD_REPLACED_CODE_NUMBER
	The obsolete phone number and a code have been specified in the phone number. After the cleansing both the operating phone number and a code have been recovered. 
	Phone number: 495-4142443                                    Source address: г. Москва
After the cleansing both the code and the phone number have been changed according to the performed renumbering:
7/499/7272443

	GOOD_REPLACED_NUMBER
	The obsolete phone number has been specified in the phone number. After the cleansing the operating phone number has been recovered.
	Phone number: 812-1831990                   Source address: г. Санкт-Петербург
After the cleansing a phone number has been changed according to the performed renumbering:
7/812/7831990


Table 4‑13. Description of the phone numbers quality codes.
The statistics on the phone numbers quality codes in conformity with each resultant phone number is shown below.
4.3.3.1 Fixed location phone numbers
The statistics on the quality code of the fixed location phone numbers is shown in the table below.
	Validation code
	Quantity, records,
(400K)
	Quantity, %
(400K)
	Quantity, records
(10K)
	Quantity, %
(10K)

	GOOD
	
	
	
	

	EMPTY
	
	
	
	

	GOOD_CITY_CONFLICT
	
	
	
	

	GOOD_REPLACED_CODE
	
	
	
	

	UNDEF
	
	
	
	

	GOOD_REPLACED_CODE_NUMBER
	
	
	
	


	GOOD_REPLACED_NUMBER
	
	
	
	

	GOOD_CITY
	
	
	
	

	GARBAGE
	
	
	
	


Table 4‑14. Statistics on the quality code of the first fixed location phone number.
Except for the main fixed location phone number during the analysis of the source data there have been found the cases when in a field more than one fixed location phone number has been specified. Such phone numbers have been allocated from the source string to a separate field (the second fixed location phone number). The quality code for this phone number has been calculated similarly. 
The statistics on the second fixed location phone number is shown in the table below:
	Validation code
	Quantity, records
(400K)
	Quantity, records
(10K)

	EMPTY
	
	

	GOOD_CITY
	
	

	UINDEF
	
	

	GOOD_REPLACED_CODE
	
	

	GARBAGE
	
	

	GOOD
	
	

	GOOD_CITY_CONFLICT
	
	

	GOOD_REPLACED_CODE_NUMBER
	
	


Table 4‑15. Statistics on the quality code of the second (additional) fixed location phone number.
The examples of the additional fixed location phone numbers (specified in one field) are listed below:
· 8462171880,8462152656 

· 246-68309/246-64252

· 905-7473990-29723
· 495-586-3465, 583-2269
· 495-9660066 ,1676617                                       .

4.3.3.2 Mobile phone numbers
The statistics on the quality code of the mobile phone numbers is shown in the table below.
	Validation code
	Quantity, records
(400K)
	Quantity, %
(400K)
	Quantity, records
(10K)
	Quantity,
%
(10K)

	GOOD
	
	
	
	

	EMPTY
	
	
	
	

	UNDEF
	
	
	
	

	GOOD_CITY_CONFLICT
	
	
	
	

	GOOD_REPLACED_CODE
	
	
	
	

	GOOD_CITY
	
	
	
	

	GOOD_REPLACED_CODE_NUMBER
	
	
	
	

	GOOD_REPLACED_NUMBER
	
	
	
	


Table 4‑16. Statistics on the quality code of the first mobile phone number.
Except for the main mobile phone number during the analysis of the source data there have been found the cases when in a field more than one mobile phone number has been specified. Such phone numbers have been allocated from the source string to a separate field (the second mobile phone number). The quality code for this phone number has been calculated similarly.
The statistics on the second mobile phone number is shown in the table below:
	Validation code
	Quantity, records
(400K)
	Quantity, records
(10K)

	EMPTY
	
	

	UINDEF
	
	

	GOOD
	
	


Table 4‑17. Statistics on the quality code of the second (additional) mobile phone number.
The examples of the additional mobile phone numbers (specified in one field) are listed below:
· 906-2660490,906-2660488

· 8-905-55-77-955/926-161-90-77        
4.3.3.3 Work phone numbers
The statistics on the quality code of the work phone numbers is shown in the table below.
	Validation code
	Quantity, records
(400K)
	Quantity, %
(400K)
	Quantity, records
(10K)
	Quantity, %
(10K)

	GOOD
	
	
	
	

	GOOD_CITY_CONFLICT
	
	
	
	

	EMPTY
	
	
	
	

	GOOD_REPLACED_CODE
	
	
	
	

	UNDEF
	
	
	
	

	GOOD_REPLACED_CODE_NUMBER
	
	
	
	

	GOOD_REPLACED_NUMBER
	
	
	
	

	GOOD_CITY
	
	
	
	

	GARBAGE
	
	
	
	


Table 4‑18. Statistics on the quality code of the first work phone number.
Except for the main work phone number during the analysis of the source data there have been found the cases when in a field more than one work phone number has been specified. Such phone numbers have been allocated from the source string to a separate field (the second work phone number). The quality code for this phone number has been calculated similarly.
The statistics on the second work phone number is shown in the table below:
	Validation code
	Quantity, records
(400K)
	Quantity, records
(10K)

	EMPTY
	
	

	GARBAGE
	
	

	UINDEF
	
	

	GOOD_CITY
	
	

	GOOD_REPLACED_CODE
	
	

	GOOD
	
	

	GOOD_CITY_CONFLICT
	
	

	GOOD_REPLACED_NUMBER
	
	

	GOOD_REPLACED_CODE_NUMBER
	
	


Table 4‑19. Statistics on the quality code of the second (additional) work phone number.
The examples of the additional work phone numbers (specified in one field) are listed below:
· 095-336-68-92;8-916-632-91-37

· 8-905-55-77-955/926-161-90-77  

· 8453-750644/750444      

4.3.3.4 Fax numbers
The statistics on the quality code of the fax numbers is shown in the table below.
	Validation code
	Quantity, records
(400K)
	Quantity, %
(400K)
	Quantity, records
(10K)
	Quantity, %
(10K)

	EMPTY
	
	
	
	

	GOOD
	
	
	
	


Table 4‑20. Statistics on the quality code of the fax number.
Additional fax numbers have not been found in the source data.
4.3.4 Phone number types
After the processing by means of the FACTOR software for every found phone number the phone number type has been determined. Possible values of the phone number types are the following:
	Phone number type
	Description

	МОБ
	The type means that the source phone number is mobile phone number

	РАБ
	The type means that the source phone number is work phone number

	ДОМ
	The type means that the source phone number is fixed location phone number


Table 4‑21. Description of the phone number types.
In spite of the fact that the source phone numbers are already spitted into different type fields (mobile, fixed location, work, fax), there are cases when the type determined by the system contradicts the source type of the input field. In the table below the statistics on the phone number types for each input field is shown.
	Phone number type
	Among fixed location phone numbers, records
	Among mobile phone numbers, records
	Among work phone numbers, records

	МОБ
	
	
	

	РАБ
	
	
	

	ДОМ
	
	
	


Table 4‑22. Statistics on the phone number type.
Examples:

Исходный рабочий телефон (id = 10834621): 9104160420
Результат после очистки: Тип рабочего телефона = МОБ, Рабочий телефон = 7/910/4160420
Исходный стационарный телефон (id = 11047232): 9038746154

Результат после очистки: Тип стационарного телефона = МОБ, Стационарный телефон = 7/903/8746154.

In the given examples by using the phone number type it is possible to find out that the mobile phone number has been specified as work or fixed location phone number. 
4.4. Passport data 
The following fields of the source data are related to the passport data:
· Date of birth
· Series and number of the passport
· Subdivision code
· The authority which issued the passport
· Date of issue
· Date of registration at the residence
Thus, the following fields have been subjected to the process of cleansing:
· Date of birth
· Series and number of the passport
· Date of issue
· Date of registration at the residence
4.4.1 Date of birth
In course of the performed jobs none of the features in the source data on dates of birth has been identified. All values are correct and filled to capacity.
4.4.2 Date of issue
In course of the performed jobs none of the features in the source data on dates of issue has been identified. All values are correct and filled to capacity.
4.4.3 Date of registration at the residence
The statistics on the date of registration status is shown below.
	Status
	Quantity, records
(400K)
	Quantity, %
(400K)
	Quantity, records
(10K)
	Quantity, %
(10K)

	EDITED
	
	
	
	

	NOT_SURE
	
	
	
	


Table 4‑23. Statistics on the date of registration status.
The examples of dates of registration which have obtained NOT_SURE status during the processing are listed below:
· «;;», «\”», «;», «\», «\";».
4.4.4 Number and series of the passport 

In the table below the classification of number and series of the passport by statuses is described:
	Series of the passport status
	Number of the passport status
	Description
	Example of the value of number and series of the passport

	EDITED
	EDITED
	Number and series of the passport are specified correctly
	1803336304



	NOT_SURE
	EDITED
	Series of the passport is incorrect
	0000684641

	EDITED
	NOT_SURE
	Number of the passport is incorrect
	682523

	NOT_SURE
	NOT_SURE
	Series and number of the passport are incorrect
	50003892305

45069844707


Table 4‑24. Classification of the number and series of the passport by statuses.
The statistics on the statuses of number and series of the passport is shown in the table below:
	Series of the passport status
	Number of the passport status
	Quantity, records
(400K)
	Quantity, %

(400K)
	Quantity, records
(10K)
	Quantity, %

(10K)

	EDITED
	EDITED
	
	
	
	

	EDITED
	NOT_SURE
	
	
	
	

	NOT_SURE
	EDITED
	
	
	
	

	NOT_SURE
	NOT_SURE
	
	
	
	


Table 4‑25. Statistics on the statuses of the number and series of the passport.
4.5. Data completeness 

In this section the statistics on the source data completeness is specified.
4.5.1 Approach to the analysis of data filling
The purpose of the analysis of data filling is finding-out how much completely the information in the contact data of the clients is specified. At first the statistics on data filling of the separate components of the source data is specified, and then a question on the completeness of the information in different fields of data of the clients is investigated (for example, post address and fixed location phone number simultaneously). This statistics makes possible the segmentation of the contact data by cost of the establishment a connection with the client and can be used by collector departments of the Bank at carrying out of collections.
4.5.2 Data filling of the e-mail address, date of birth, and dates of issue and registration 
During the analysis of the source data it became clear that “date of birth” and “date of issue of the passport” fields are filled by the completely correct data. 
The table on data filling of the source data for “e-mail” field is shown below:
	Description
	Quantity, records
(400K)
	Quantity, %
(400K)
	Quantity, records
(10K)
	Quantity, %
(10K)

	E-mail is not specified
	
	
	
	

	E-mail specification is correct
	
	
	
	

	E-mail is incorrect
	
	
	
	


Table 4‑26. Data filling of the”E-mail” field.
The statistics on the data filling of the “date of registration” field is shown below. 
	Description
	Quantity, records
(400K)
	Quantity, %
(400K)
	Quantity, records
(10K)
	Quantity, %
(10K)

	Date of registration is not specified
	
	
	
	

	Date of registration specification is correct
	
	
	
	

	Date of registration is incorrecr
	
	
	
	


Table 4‑27. Data filling of the “Date of registration” field.
4.5.3 Data filling of the post address 

For the analysis of data filling of the post address the intersection of the quality code and validation code is used. In the table below such classification is listed:
	Description
	Validation code value
	Quality code value

	The source address is specified completely and has been recovered precisely after the cleansing
	VALIDATED, VALIDATED_OK,

VALIDATED_FIXED,

VALIDATED_AFTER_CORRECTION
	GOOD,
GOOD_ASSUMPTIONS,
GOOD_INCOMPLETE

	The source address is specified incompletely
	VALIDATED, VALIDATED_OK,

VALIDATED_FIXED,

VALIDATED_AFTER_CORRECTION
	UNDEF_02, UNDEF_03

UNDEF_04, UNDEF_05

	The source address is ambiguous
	NOT_VALIDATED_HAS_AMBI
	AMBI_02, AMBI_03

AMBI_04, GOOD,
GOOD_ASSUMPTIONS

GOOD_INCOMPLETE

UNDEF_03, UNDEF_04

UNDEF_05

	The operator could not identify the post address unequivocally
	NOT_VALIDATED_COMPLEX
	AMBI_01, AMBI_02

AMBI_03, AMBI_04

GOOD

GOOD_ASSUMPTIONS

GOOD_INCOMPLETE

UNDEF_02, UNDEF_03

UNDEF_04, UNDEF_05

UNDEF_06, UNDEF_07

	The operator could not identify the post address unequivocally
	VALIDATED_AFTER_CORRECTION,

VALIDATED_FIXED, VALIDATED_OK 
	UNDEF_07

UNDEF_06


Table 4‑28. Classification of the post addresses by data filling.
The statistics on data filling of the post address is shown in the table below:
	Description
	Quantity, records
(400K)
	Quantity, %
(400K)
	Quantity, records
(10K)
	Quantity, %

(10K)

	The source address is specified completely and has been recovered precisely after the cleansing
	
	
	
	

	The source address is specified incompletely
	
	
	
	

	The source address is ambiguous
	
	
	
	

	The operator could not identify the post address unequivocally
	
	
	
	


Table 4‑29. Statistics on the data filling of the post addresses.
4.5.4 Data filling of the phone numbers 

During the analysis of the phone numbers the following classification of the phone numbers by data filling has been accepted:
	Description
	Quality code value for the phone number

	The source phone number is correct 
	GOOD

GOOD_CITY_CONFLICT



	The source phone number was incorrect; it has been corrected after the cleansing
	GOOD_REPLACED_CODE

GOOD_CITY

GOOD_REPLACED_CODE_NUMBER

GOOD_REPLACED_NUMBER
GARBAGE

	The source phone number is not specified
	EMPTY

	The source phone number is incorrect; it has not been recovered 
	UNDEF



Table 4‑30. Classification of the phone numbers by data filling.
The statistics on data filling of the fixed location phone numbers is shown in the table below:
	Description
	Quantity, records
(400K)
	Quantity, %
(400K)
	Quantity, records
(10K)
	Quantity, %
(10K)

	The source phone number is correct 
	
	
	
	

	The source phone number is not specified
	
	
	
	

	The source phone number was incorrect; it has been corrected after the cleansing
	
	
	
	

	The source phone number is incorrect; it has not been recovered
	
	
	
	


Table 4‑31. Statistics on the data filling of the fixed location phone numbers.
The statistics on data filling of the mobile phone numbers is shown in the table below:
	Description
	Quantity, records
(400K)
	Quantity, %
(400K)
	Quantity, records
(10K)
	Quantity, %
(10K)

	The source phone number is correct
	
	
	
	

	The source phone number is not specified
	
	
	
	

	The source phone number is incorrect; it has not been recovered
	
	
	
	

	The source phone number was incorrect; it has been corrected after the cleansing
	
	
	
	


Table 4‑32. Statistics on the data filling of the mobile phone numbers.
The statistics on data filling of the work phone numbers is shown in the table below:
	Description
	Quantity, records
(400K)
	Quantity, %
(400K)
	Quantity, records
(10K)
	Quantity, %
(10K)

	The source phone number is correct
	
	
	
	

	The source phone number is not specified
	
	
	
	

	The source phone number was incorrect; it has been corrected after the cleansing
	
	
	
	

	The source phone number is incorrect; it has not been recovered
	
	
	
	


Table 4‑33. Statistics on the data filling of the work phone numbers.
The statistics on data filling of the fax numbers is shown in the table below:
	Description
	Quantity, records
(400K)
	Quantity, %
(400K)
	Quantity, records
(10K)
	Quantity, %
(10K)

	The source phone number is not specified
	
	
	
	

	The source phone number is correct
	
	
	
	

	The source phone number was incorrect; it has been corrected after the cleansing
	
	
	
	

	The source phone number is incorrect; it has not been recovered 
	
	
	
	


Table 4‑34.  Statistics on the data filling of the fax numbers.
4.5.5 Data filling of the series and number of the passport
The statistics on data filling of number and series of the passport is shown in the table below:
	Description
	Quantity, records
(400K)
	Quantity, %
(400K)
	Quantity, records
(10K)
	Quantity, %
(10K)

	The number and series of the passport are correct
	
	
	
	

	The number and the series of the passport are incorrect
	
	
	
	

	Both the number and series of the passport are not specified
	
	
	
	


Table 4‑35. Statistics on the data filling of the series and number of the passport.
4.5.6 Data segmentation by completeness
Proceeding from the obtained statistics on data filling of the separate components of data and the problem of communication with the client it is possible to draw a conclusion that according to an ideal the source data of the client should satisfy the following criteria:
1. The post address is specified precisely.
2. The fixed location, mobile, and work phone numbers are specified precisely. 
3. Both the number and series of the passport are specified precisely.
The segmentation of clients on conformity to these criteria is shown below:
	Components of the source data which are specified completely and correctly
	Quantity, records
(400K)
	Quantity, %
(400K)
	Quantity, records
(10K)
	Quantity, %
(10K)

	Post address, 3 phone numbers, number and series of the passport
	
	
	
	

	Post address, mobile and work phone numbers only, number and series of the passport
	
	
	
	

	Mailing address, work and fixed location phone numbers only, number and series of the passport 
	
	
	
	

	3 phone numbers, number and series of the passport (post address is inexact)
	
	
	
	

	Post address, work phone number only, number and series of the passport
	
	
	
	

	Mobile and work phone numbers only, number and series of the passport (post address is inexact)
	
	
	
	

	Post address, mobile and fixed location phone numbers only, number and series of the passport 
	
	
	
	

	Work and fixed location phone numbers only, number and series of the passport (post address is inexact) 
	
	
	
	

	Post address, fixed location phone number only, number and series of the passport
	
	
	
	

	Post address, mobile phone number only, number and series of the passport
	
	
	
	

	Work phone number only, number and series of the passport (post address is inexact)
	
	
	
	

	Post address, number and series of the passport (no phone numbers)
	
	
	
	

	Mobile and fixed location phone numbers only, number and series of the passport (post address is inexact)
	
	
	
	

	Mobile phone number only, number and series of the passport (post address is inexact)
	
	
	
	

	Fixed location phone number only, number and series of the passport (post address is inexact)
	
	
	
	

	Number and series of the passport (post address is inexact, no phone numbers)
	
	
	
	


Table 4‑36. Statistics on data completeness.
5 Identification of duplicates and households results statistics
In the given section the statistics on duplicates and households is described.
5.1. Approach to identification of duplicates and households
For the purpose of safety the source data have been divided into data containing the surnames, names, and patronymics, and data containing the rest of information. Therefore at identification of duplicates it was impossible to build the identification scenarios using the complete information on clients. Based on this fact the identification of duplicates and households has been performed for the demonstration of possibility of the FACTOR software to execute the duplicates search in the contact data. 
The majority of scenarios are intended for identification of not the exact duplicates but dependences of various kinds in the contact data such as potential duplicates, neighbors, households, and etc.
5.2. Identification scenarios
The identification scenarios according to which the search of duplicates in the contact data has been performed are described in the table below.
	Number 
	Rule
	Percent
	Comment

	0
	Coincidence of the series and numbers of the passports
	
	The given scenario finds all clients with coinciding series and number of the passport.

	1
	Coincidence of the addresses up to the house number and mobile phone numbers
	
	The given scenario finds all clients with coinciding mobile phone numbers and addresses up to the house number.

	2
	Coincidence of the mobile phone numbers and dates of birth
	
	The given scenario finds all clients with coinciding mobile phone numbers and dates of birth.

	3
	Coincidence of the addresses and dates of birth
	
	The given scenario finds all clients with coinciding addresses (up to the number of apartment) and dates of birth.

	4
	Coincidence of the fixed location phone numbers and dates of birth
	
	The given scenario finds all clients with coinciding fixed location phone numbers and dates of birth.

	5
	Coincidence of the work phone/fax numbers and dates of birth
	
	The given scenario finds all clients with coinciding work phone numbers and dates of birth (the colleagues who were born in one day).

	6
	Coincidence of the mobile phones
	
	The given scenario determines all clients with identical mobile phone number.

	7
	Coincidence of the e-mail addresses
	
	The given scenario determines all clients with coinciding e-mail addresses.

	8
	Coincidence of the addresses up to the house number and home phone numbers
	
	The given scenario determines all clients with coinciding home phone numbers and addresses up to the house number (clients included in a household).

	9
	Coincidence of the home phone numbers
	
	The given scenario determines all clients with coinciding home phone numbers (clients included in a household).

	10
	Coincidence of the addresses
	
	The given scenario determines all clients with coinciding addresses up to the number of apartment (clients included in a household).

	11
	Coincidence of the addresses up to the house number and work phone numbers
	
	The given scenario determines the clients with coinciding work phone numbers and house numbers (colleagues and neighbors).

	12
	Coincidence of the work phone numbers
	
	The given scenario determines the clients with coinciding work phone numbers (colleagues).


Table 5‑1. Identification scenarios of duplicates and households. 
5.3. Statistics on duplicates and households
After the definition of identification scenarios all source records satisfying a condition which has been set in the scenario are forming a group of duplicates.
For example, all records with coinciding number and series of the passport form a group of duplicates. Thus, each group of duplicates contains two or more records with information on clients. 
The statistics on the quantity of groups for all identification scenarios of duplicates and households is shown below: 
	Number of the scenario
	Rule
	Percent
	Quantity of groups, 400K
	Quantity of groups, 10K

	0
	Coincidence of the series and numbers of the passport
	
	
	

	1
	Coincidence of the addresses up to the house number and mobile phone numbers
	
	
	

	2
	Coincidence of the mobile phone numbers and dates of birth
	
	
	

	3
	Coincidence of the addresses and dates of birth
	
	
	

	4
	Coincidence of the fixed location phone numbers and dates of birth 
	
	
	

	5
	Coincidence of the work phone/fax numbers and dates of birth (colleagues) 
	
	
	

	6
	Coincidence of the mobile phone numbers
	
	
	

	7
	Coincidence of the e-mail addresses
	
	
	

	8
	Coincidence of the addresses up to the house number and home phone numbers (households) 
	
	
	

	9
	Coincidence of the home phone addresses (households)
	
	
	

	10
	Coincidence of the addresses (households)
	
	
	

	11
	Coincidence of the addresses up to the house number and work phone numbers (colleagues)
	
	
	

	12
	Coincidence of the work phone numbers (colleagues)
	
	
	


Table 5‑2. Statistics on the identification scenarios. 
6 Conclusion
The state of the contact data before and after the performing of tasks of cleansing and standardization is shown in the table below.
	Contact data before the cleansing
	Contact data after the cleansing

	The post addresses do not contain codes of the QAR and codes of the ARQOATD. This fact results in costs of the Bank at the preparation of tax reporting (code of the QAR) and executing of marketing and analytical tasks (code of the ARQOATD).
	As a result of cleansing both the code of the QAR and the code of the ARQOATD have been obtained for each post address.

	38% of post addresses contain incorrect postal index. This leads to non-delivery of the post or to the delaying of the delivery.
	As a result of cleansing the correct postal index has been recovered for the post addresses.


	10% of post addresses contain typing errors (or obsolete names) in the name of the streets, settlements, and districts.  
	As a result of cleansing the correct name of the street has been recovered for such addresses.

	9% of the town post addresses do not contain numbers of the apartment. Using of such post addresses for the mailing leads to a loss or non-delivery of the post.
	Such addresses are allocated from the total amount (are marked by special statuses) for their specification. 

	6% of the source addresses are ambiguous. Using of such addresses for the mailing leads to a considerable quantity of not delivered post.
	Ambiguous addresses are allocated from the total amount of data for performing of tasks for specification of this data. For each ambiguous address various variants of its treatment are presented.

	7,5% of the source work phone numbers are incorrect because of absence of the phone code or because of the performed renumbering.
	For such phone numbers both the correct code and phone number have been recovered.

	2,5% of the source fixed location phone numbers contradict the specified post address. It can complicate a communication with the client.
	Such phone numbers have been allocated from the total amount for their specification.

	2% of the source fixed location phone numbers do not contain a phone code. Either a phone code or a phone number become obsolete because of the performed renumbering. This leads to the costs of the Bank at working of the Call Center.
	For such phone numbers both the correct code and phone number have been recovered.

	The source data do not contain the sign of the gender of the client. This complicates preparation of the personalized messages.
	As a result of cleansing the gender has been recovered.

	0,5% of the source data contain typing errors in surnames, names, and patronymics of the clients.
	As a result of cleansing the specified typing errors have been corrected.

	61% of the source data contain incorrect or incomplete information on the client (the information which contains correct post address, passport data, fixed location, mobile, and work phone numbers is complete). This complicates the work of collector departments of the Bank at carrying out of collections.
	The source data have been segmented by completeness and correctness of data. This makes possible the optimization of work of collector departments.


Table 6‑1. Contact data before and after the cleansing.
The obtained results make it possible to draw the following conclusions:
1. The contact data of the Customer contain a number of features which lead to negative economic consequences.
2. The application of the system of maintenance of the quality of the contact data make it possible to reduce essentially the costs of the Bank in the field of conducting and using of the information on clients.
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