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Research on topics like migration and depopulation in space and time requires
longitudinal geocoded dataset on population, employment and housing
conditions. The most complete respective data can be obtained only within
population censuses.

Unlike data of the Population and Housing Census (PHC) 2011, the data of
PHC 2000 have not been geocoded so far, therefore their use in longitudinal
research was limited.
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Within the framework of the Eurostat grant project:
« geocoding of PHC 2000 dataset was made; and

« population indicators were published, including in 1x1 km grid for whole
Latvia and in 100x100 m grid for cities under state jurisdiction, moreover in

remotely accessible anonymized dataset for scientific use (similarly as
PHC 2011 dataset is published).
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Information on addresses from questionnaires was recognized optically, and it
contains errors:

House No. Street name
/1 TARTU
11

11 TART4
11 TARTU
2A TA.RTU .
2A TAR+4
2A TART4
2A TARTU
2A TART-U
-2A TARTU
5

5 TART4

5 TARTU
5 TARTU -
5 TARTU.
ZA TARTU
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By linking information on address in PHC 2000 and in Population Register (PR)
as of 1 March 2000, the probability that addresses match was determined.

Address data in PR still contain format errors, but much less than in PHC 2000
dataset.

Probabilities were calculated in R software, by using fields that form an
address (street/house name, house No. etc.).
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For each field of all the records, the Levenshtein distance (minimum number of
changes required to transform one word into the other) was calculated.
Afterwards, it was divided by length of the longest of both words and
subtracted from 1, thereby calculating the probability that the fields are equal.

DAUGAVPIL.5 - DAUGAVPILS (distance is equal to 2)

2
Probability = 1 — 17 0.82
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There are special cases when one word fits completely into another. Even
though fields often describe the same geographic feature, the probabilities
calculated were low, since one of the fields was shortened. Therefore
probability calculation for such cases were adjusted:

KR BARONA — KRISJANA BARONA
Probabilitypefore = 0.6

Probability ¢ = 0.87
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To calculate the combined probability for each record, the probabilities were
combined with weights.

By using MS SQL Server and based on the form the address is written,
addresses from PHC 2000 dataset in several groups (~30) were linked with

1) historical data from the State Address Register (SAR); or if linking was not
possible,

2) PHC 2011 dataset.

Linked datasets contain coordinates to be added to the PHC 2000 dataset.
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In some groups, calculated probabilities were used to substitute address
information from questionnaires with that in the PR.

E.g., if probability of address equality between the information from
questionnaires and PR is >0.85, the address from PR was used for linking with
the SAR (linked fields — village name, street name and house No.).
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Probability that address in questionnaires and PR is the same
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For the remaining addresses, probability of their equality between PHC 2000
and PHC 2011 datasets was determined and under several conditions used to
assume that the address from the PHC 2011 can be used.

E.g., if probability of equality between house name in the questionnaire in the
PHC 2000 dataset and village name in the PHC 2011 dataset is >0.7 (in the
PHC 2000 dataset, only village name was given in the field of house name, and
address from PHC 2011 can be used if according to PHC 2011 at least one
person from the household lives at the same village).
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For addresses which could not be linked automatically and cover
~245 000 persons (10%), probabilities of address equality between
PHC 2000 and SAR were determined. The 10 highest probabilities for
each address were used for manual linking (all if the highest
probability was equal for more than 10 addresses).

The number of records to be linked manually is considerably smaller
than ~245 000 because of the grouping by address (initially those
were ~37 000, but in some cases addresses had to be split into
households or persons).
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With an aim to facilitate manual linking, a software was developed, in which
apart from the SAR addresses with the highest probabilities of being equal
also access to the following sources was given:

e scanned questionnaires;
 all addresses surveyed by the interviewer;

 registered places of residence (until 2016) and address in the PHC 2011.
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Work with the software for manual linking of addresses

ATK2000: 7642

CIEMS:

Piev. veids
Adreses kods:
Piezimes

Atk2000: Ciems

ATVK_NAME: Aglonas pagasts
NOV_NAME: Aglonas novads

MAJANOS:
MAJASNUM: 9
KORPUSS:

SKAITIT: 76057

IELA: RU30NAS5 JAUNAGLON SKAITS: 1

X

Y:
Lietotajs

Majanos:

Majasnum:

Korpuss Skatt

Adreses saraksts

=y

Radn apstradatos

1
Jaunaglona 1-76057ATVK.76... | DZINTARINS 0604342 1 2
Jaunaglona 1-76057ATVK76... | EZERMALI 0604342 1 2
Jsunaglona 1-76057ATVKT6... | JAUNAGLONAS 0604342 1 2
Jaunaglora 1-76057ATVK76... | KALNAMAJAS 0604342 1 2 =
Jaunaglona 1-76057ATVK.76... | LAGONA 0604342 1 2
Jaunaglona 176057ATVK.T6... | LIGAS 0604342 1 2
Jaunaglona 1-76057ATVKTS... | SKUDRINKA 0604342 1 2
Jaunagiona 1-76057ATVK76... | STRAZDI 0604342 1 2 L
; Jaunaglona 1-76057ATVK.76... | VECOZOLI 0604342 1 2 -
« il
Fitrs (VARIS)
ATVK: Ciems: lela: Majanas Majasnum
Korpuss: Adreses kods:
— ] — et
AdreSu saraksts (VARIS)

Gems e maasnos mamn  kopuss  skat ~adrmeed B Vajes_nosadums e Waizs_Nr Adreses ods
RUIONAS JAUN
7642 RUSONAS 3AUNAG/O. 5 76057 1-T60STATVK: 7642IELA/MAJA:RUSO!
7642 RUSONAS JAUNAGLO. 13 76057 1-76057ATVK: 7642IELA/MAJA-RUSO!
7642 RUSONAS JAUNAGLO. 76057 1-76057ATVK: 7642|ELA/MAJA-RUSO!
7642 RUSONAS JAUNAGLO. 9 76057 1-76057ATVK: 7642IELA/MAJA-RUSO! . .
7842 RUSDNAS JAUNAGLO. 9 76057 | 1-76057ATVK 7642IELA/MAIA:RUSD! M O St s I m I I a r
7642 RUSONAS JAUNAG/O. 5 76057 1-76057ATVK: 7642[ELAYMAJA:RUSO! O C R fro m
7642 RUSONAS JAUNAGLO. 15 76057 1-76057ATVK 7642[ELA/MAJA.RUSO!
7642 RUSONAS JAUNAGLO ) 76057 | 1-76D57ATVK 7B420ELAMAJA:RUSO! _| . . a d d re s S frO m
702 RUSONAS JAUNAGLO. 4 76057 | 1-TR0STATVK 76420ELAMAIARUSO! q ue St lonnailre
7642 RUSONAS JAUNAGLO. 5 76057 1-76057ATVK: 7642IELA'MAJA-RUSOI| = SA R
7642 RUSONAS JAUNAGLO. 7 76057 1-76057ATVK: 7642|ELA/MAJA: RUSOV7
7642 RUSONAS JAUNAGLO. k] 76057 1-76057ATVK: 7642/ ELA/MAJA:RUSO!
7642 RUSONAS JAUNAGLO. -9 76057 1-76057ATVK 7642IELA/MAJA:RUSO! .
7542 RUSONAS JAUNAGLO. 76057 | 1-7B0STATVK T6420ELVMAJA RUSO! Vl | | a g e Ja una g I Ona
7642 RUSONAS JAUNAGLO. 5 76057 1-76057ATVK: 7642[ELAYMAJA:RUSO!
7642 RUSONAS JAUN k] 76057 1-76057ATVK 7642[ELA/MAJA.RUSO! v
7642 RUSONAS 76057 1-76057ATVK: 7642IELA/MAJA:RUSO!
7642 SKUDRU GREBEZ| 76057 1-76057ATVK: 7642IELA/MAJA:SKUDF R U 3 O N A 5 R U S O N AS
7642 'STRAZDI JAUNAGLONA 76057 1-T60STATVK: 76421 ELA'MAJA:STRAZ St re et
7642 TRUSU JAUNAGLONA 76057 1-76057ATVK: 7642[ELAYMAJA TRUSL JAU N AG LO N A I E LA
7642 7AUDZEMU 2B 76067 1-T6067ATVK: 7642IELA/MAJA TAUDZ ’
7642 7AUDZEMU 28 76067 1-76067ATVK: 7642|ELA/MAJA TALUDZ
702 7AUDZEMU A 76067 | 1-TROGTATVK 76420ELAMAIATALDZ
7642 7 6 76067 1-T606TATVK: 7642IELA/MAJA TMNUI H o u Se N O . 9 9
7642 A BROKA 3 76067 1-T6067ATVK: 7642|ELA/MAJA:A BRO
7642 ‘A BROKA 5 76067 1-78067ATVK: 7642|ELA’MAJA:A BRO
0 7642 ABROKA 7 76067 1-TBDBTATVK 7642IELA/MAJA:A BRO ™
‘ W 3
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Work with the software for manual linking of addresses

Lidiigas adreses

ATK2000: 7642 MAJANOS: S Vs Pazine
ATVK_NAME: Aglonas pagasts MAJASNUM: 6 6
NOV_NAME: Aglonas novads KORPUSS: Jaunaglona 1-7B0BTATVK 76, DARZA IELA 3 0604342 0 1
CIEMS: SKAITIT: 76067 Aglona 17BITATVKTE. EZERAELA 6 0604342 [] 1
EE Z SKAILS: 2 Agona 17BI7ATVK.T6. KALNAIELA |6 0604342 [ 1
Jauragiona 17BU7ATVKTS. PARKAIELA |6 0604342 o 1 =
Piev. veids X Aglona 1-7B08TATVK 76, ALEJAS ELA ) 0604342 0 2
Adissesikods: e Aglona 1-7B067ATVK.T6. ALOTZABROKA .. 6 0604342 1 2
PiezZimes: Lietotajs
Aglona 17BIETATVKITS. CREAELA |6 0604342 0 2
Agona 17BIG7ATVKT6. CRISAIELA |6 7 0604342 [} 2 L
Aglona 17BI7ATVKTE. JAUDZEMU IELA |6 0604342 1 2 -
ol i '
Fitrs Fitrs (VARIS)
Ac2000 Ciems. lela Maianos: Maizsnum: ATVK Ceme Iela Maianos Majzsnum
642
Korpuss Sttt Korpuss: Adreses kods:
] Acsl it Rad apstradaios 1 ] At fitn
Adreses saraksls Adreu saraksts (VARIS)
ATVK  cems iela majasnos magum  kopuss  skatt - adr_merged B Wajas_nosaukums_lela Maias_Mr Adreses_kods
7642 RU3ONAS JAUNAGLONA s 76057 | 17BOSTATVK 7642IELA/MAJA RUIIN
7642 RUSONAS 3AUNAG/O. 5 76057 | 1-TGOSTATVK:7642IELA/MAJA-RUSO!
7642 RUSONAS JAUNAGLO. 13 76057 | 1-TEDSTATVE 7642IELA/MAJA-RUSO!
7642 RUSONAS JAUNAGLO. 76057 | 1-TB0STATVC 7642IELA/MAJA-RUSO!
7602 RUSONAS JAUNAGLO. 3 76057 | 17BDSTATVK.7642IELA/MAJA-RUSO! . .
7642 RUSDNAS JAUNAGLO. f] 76057 | 1-76057ATVK.76420ELAMAJARUSD! M O St s I m I I a r
7642 RUSONAS JAUNAG/D. 5 76057 | 1-TGOSTATVK:7642IELA/MAJA-RUSO! O C R f ro m
7642 RUSONAS JAUNAGLO. 15 76057 | 1-T60STATV 7642IELA/MAJARUSO!
7642 RUSONAS JAUNAGLO. 2 76057 | 1-TBOSTATVK TB42IELAMAJARUSO! | . . a d d re s S frO m
702 RUSONAS JAUNAGLO. 4 76057 | 1-TR0STATVK 76420ELAMAIARUSO! q ue St lonnailre
7642 RUSONAS JAUNAGLO. 5 76057 | 1-T60STATVK: 7642 ELAMAIARUSO! = S A R
742 RUSONAS JAUNAGLO. 7 76057 | 17B0STATVK 7642ELAMAIARUSO! |
7642 RUSONAS JAUNAGLO. 3 76057 | 1-T8057ATVK 7642IELA/MAJA-RUSO!
7642 RUSONAS JAUNAGLO. B 76057 | 1-TEDSTATVK.7642IELA/MAJA-RUSO! . .
7542 RUSONAS JAUNAGLO. 76057 | 1-7B0STATVK T6420ELVMAJA RUSO! Vl | | a g e M an y WI t h th e
7642 RUSONAS JAUNAGLO. 5 76057 | 1-TGOSTATVK:7642IELA/MAJA-RUSO!
7642 RUSONAS JAUN 3 76057 | 1-TEDSTATVEC 7642IELA/MAJA-RUSO!
7642 RUSONAS 76057 | 1-TB0STATVC 7642IELA/MAJA-RUSO! S a m e h O u S e
7602 SKUDRU GREBEZ! 76057 | 17TBDSTATVK:7642IELA/MAJA SKUDF St re et
7642 'STRAZDI JAUNAGLONA 76057 | 1-TROSTATVK:76420ELA/MAJA S TRAZ N O .
7642 TRUSU JAUNAGLONA 76057 | 1-TGOSTATVK:7642IELA/MAJATRUSL
7642 7AUDZEMU E 76067 | 1-TEDGTATV 7642IELA/MAJATAUDZ
7642 FAUDZEMU 28 76067 | 1-TBDGTATVAC 7B42IELA/MAJA TAUDZ
7642 7AUDZEMU 54 76067 | 17EOGTATVK 7642IELA/MAJATALIDZ H o u Se N O . 6
3
7642 ABROKA 3 76067 | 1-TGDGTATVK: 76420ELA/MAJAA BRO
7642 ABROKA 5 76067 | 1-T6067ATVK 76420ELA/MAJAA BRO
; 7642 ABROKA 7 76067 | 1-T606TATVK 7642/ ELAMAIAA BRO ™
‘ W v
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Work with the software for manual linking of addresses

Within all surveyed addresses of the interviewer —
previous and next household located at the same street
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Work with the software for manual linking of addresses

Pepidus irformécia

Lidiigas adreses

ATK2000 7642 MAJANOS: Shata ATVK kod Pazine
ATVK_NAME: Aglonas pagasts MAJASNUM: 6 6
NOV_NAME: Aglonas novads KORPUSS: Jaunaglona DARZA IELA 3 0604342 0 1
CIEMS: SKAITIT: 76067 Agiora EZERA IELA 5 0604342 ) 1
EE Z SKAILS: 2 Agiena KALNA IELA 5 0604342 0 1
Jaunaglora PARKA IELA 5 0604342 0 1 =
Piev. veids X Aglona ALEJAS ELA ) 0604342 0 2
Adissesikods: e Agiona ALOTZABROKA... |6 0604342 1 2
PiezZimes: Lietotajs
Aglona CIRISA IELA 6 0604342 Q 2
Agiena CIRISA IELA 5 7 0604342 0 2 L
Agiona JAUDZEMUELA |6 0604342 1 2 -
< n
Fitrs Fitrs (VARIS)
Ak2000: Ciems: lela Majanos: Majzsnum: ATVK: Ciems: lela: Mejanos Majzsnum.
7642 0604342 jaudz 6
Korpuss Skatt Korpuss Acreses kods:
] Acsl it Rad apstradaios ] At fitn
AdreSu saraksts (VARIS)
ciems ela majasnos. majEsnun  kopuss  skat ~ adr_merged B Majas_nosaukums lela
RUONAS JAUNAGLONA [ 76057 | 176057ATVK 7642 ELAMAJARUION | 0504242 Aglonia JAUDZEMU ELA & 102143174
rusomss wuno : o5V T ELAAALH wooe o womwenw | o |
RUSONAS JAUNAGLO. 13 76057 | 176057ATVK 7642IELA'MAJARUSO!
RUSONAS JAUNAGLO. 76057 | 1-76057ATVK 7642IELAMAJARUSO!
RUSONAS JAUNAGLO. 3 76057 | 17B057ATVK 7642[ELAMAIARUSO!
RUSDNAS JAUNAGLO. [ 76057 | 176057ATVK.7642IELAMAJARUSD!
RUSONAS JAUNAG/0. 5 76057 | 17B057ATVK. 7642[ELAMAIARUSO!
RUSONAS JAUNAGLO. 15 76057 | 176057ATVK 7642IELA'MAJARUSO!
RUSONAS JAUNAGLO. 2 76057 | 1-76057ATVK. 7642IELA/MAJARUSO! _
RUSONAS JAUNAGLO. 4 76057 | 17B057ATVK 7642 ELAMAJARUSO!
RUSONAS JAUNAGLO. 5 76057 | 176057ATVK. 7642IELA/MAJARUSOI =
RUSONAS JAUNAGLO. 7 76057 | 176057ATVK 76420ELA/MAJARUSO!| |
RUSONAS JAUNAGLO. 9 76057 | 176057ATVK. 7642IELAMAJARUSO! S e a rC O r t e C O r re Ct
RUSONAS JAUNAGLO. 5 76057 | 1-7B057ATVK.7642IELAMAJARUSO!
RUSONAS JAUNAGLO. 76057 | 17B057ATVK 7642 ELAMAJARUSO! . . .
RUSONAS JAUNAGLO. 5 76057 | 17B057ATVK. 7642[ELAMAIARUSO!
RUSONAS JAUN 3 76057 | 176057ATVK 7642IELAMAJARUSO! a d d reSS I n SA R a n d | I n k It
RUSONAS 76057 | 1-76057ATVK. 7642IELAMAJARUSO!
SKUDRU GREBEZI 76057 | 17B057ATVK 7642[ELA/MAIA SKUDF
STRAZDI JAUNAGLONA 76057 | 1760STATVK.7642IELAMAJASTRAZ m a n u a | |
TRUSU JAUNAGLONA 76057 | 17B057ATVK.7642[ELAMAIATRUSL y
7AUD2EMU 28 76067 | 176067ATVK. 7642IELA'MAJA TAUDZ
AUDZEMU 28 76067 | 1-76067ATVK 7642IELAMMAJA TAUDZ
7AUDZEMU 5A 76067 | 176067ATVK 7642IELAMAJATAUDZ
5
ABROKA 3 76067 | 176067ATVK. 7642IELA/MAJA:A BRO
ABROKA 5 76067 | 1-76067ATVK 7642IELA/MAJA:A BRO
ABROKA 7 76067 | 1-76067ATVK.7642IELA/MAJA:A BRO
" m— v
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Persons % of population

Linked automatically 2 080 803 88
Linked manually (incl., linked automatically without coordinates, more than one 296 070 12
address linked automatically and errors corrected in automatic linking)

Address cannot be geocoded or existence is doubtful at the critical moment of the £10 0

PHC
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