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1. INTRODUCTION 

The paucIty of aggregate demographic statistics for mneteenth century Portugal 
results m the need to explOit fully vanous sources of supplementary data An 
mcreasmgly popular approach mvolves the reconstitution of one town or city us­
mg a database of several manuscnpt sources This enables micro-analyses to be 
performed which enhance the understandmg of secular demographic trends de­
nved from those aggregate statistics that are available I However, these studies 
raise major caveats m their representativeness (Schofield, 1972, Levme 1976, 
Akerman, 1977) Also, they proVide a picture of Just one locality, and no 
regional patterns can be Identified, they are held to be non-comparable and 
non-cumulative, so that any amount of such micro-studies would not enable the 
reconstruction of the macro-structure of a whole society (Macfarlane, 1977) 
Nevertheless, wlthm these constramts, they can be extremely mformatIve about 
a particular society 

The Port-city of Vlana do Castelo proVides an Ideal opportumty for the mvestI­
gatlOn of secular demographic trends through the reconstItutIOn of ItS populatIOn 
from the abundance of records generated by the Portuguese admmlstratlve sys­
tem With a population of Just less than 10,000 dunng the nmeteenth century, 
It IS large enough to limit the effects of random vanatlOn, while not too large to 
preclude a close exammatlOn of the IndiVidual level data. Also, ItS role as the 
admmlstratlve centre and pnnclpal port of the Dlstnct of Vlana offers the study 
of stage migratIOn of the rural peasantry, the migratIons of the urban poor, and 
the migratIOns of the urban elite 

This paper, drawn from the research of Rels (1987), Doulton & KItts (1988), 
and KItts (1988), descnbes the reconstitution of Vlana; Initially, thiS reconsti­
tutIOn IS restncted to the male urban elite, for whom record linkage IS most 
accurate The paper IS structured as follows SectIon 2 covers the economic 
and demographic history of Vlana, and focuses on local and natIOnal events m 
the mneteenth century, In order to establish the ClTcumstances under which the 
sources beIng used were created In Section 3 the manuscnpt sources (muster­
rolls, electoral registers, passport books, and cemetery lists) on which the re­
constitutIOn IS currently based are descnbed In detail Section 4 Introduces 
reconstitutIOn methodology With a bnef review of record linkage techmques 
and studies, and a descnptlOn of recently-developed software which greatly fa­
Cilitates the record linkage process In Section 5, the preparation of the Vlana 
data for record linkage IS descnbed, thiS SectIOn covers the problems ansIng 

1 Examples are the reconstitution of a selection of EnglIsh panshes (see Wngley & 
Schofield, 1973), a selection of Swedish panshes (see Danell, 1981, or SundIn, 1984), 
the provInce of Quebec (see Gauvreau, 1986), Eldhoven, Netherlands (see DIJk, 1977) 
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m the use of the manuscnpt sources, and the standardisation and codmg tech­
nIques used to overcome these problems In Section 6, the record hnkage of 
the Vlana data IS descnbed m detatl Fmally, m SectIOn 7, the methodological 
and substantIve Issues raised m thiS paper are sum man sed. 

2. THE CITY OF VIANA DO CASTELO 

The City of Vlana IS situated on the northern bank of the mouth of the River 
LIma which runs westwards through Mmho, the northernmost province of Por­
tugal The City, whose urban centre compnses the two panshes of Santa Mana 
Malor da Matnz, and Nossa Senhora de Monserrate, serves as the admInIstratIve 
centre of both the Borough and the DIStnCt of Viana. Hlstoncally, Santa Mana 
MalOr, the larger of the two panshes, housed the prosperous tradmg communIty 
of the Town, whIle fishmg actIVItieS were centred in Monserrate. 

2 1 The H,story of V,ana 

The anCIent Borough of VIana da Foz do Llma2 (hterally Viana at the mouth 
of the LIma) was founded by Dom Afonso III on 18 June 1258 (confirmed in 
1262), at WhICh tIme the settlement Itself was elevated to the category of vIla 
(town) (Morelra, 1984) By the end of the same century both the church and 
town walls (surroundmg what was later to become the commercial centre of 
Santa Mana MaIor) had been completed (Guerra, 1880) 

By the end of the fourteenth century Viana had not grown SIgnIficantly FreI 
Martmho do Amor de Deus, refemng to the populatIon hvmg along the bank 
of the RIver at that tIme, wrote that 'Vlana was a poor town composed of small 
houses whIch would more appropriately be descnbed as humble cottages' 3 Jose 
Caldas (1919) elaborates by descnbmg Vlana as consIstmg of only a small 
communIty of fishermen and saIlors 

The Town's development began With the penod of dIscovenes m the late fif­
teenth century when economIC actIVItIes became concentrated around the coastal 
areas of Portugal. The earhest trade Imks between Viana and the ports of north­
ern Europe are reputed to have been founded by a JewIsh communIty from 
Aragon who settled m the Pra~a Velha4 - the centre of the Town (Caldas, 
1919) InItIally, mternatlonal trade was served by local ShIPS, but over time, 
foreign vessels became more mvolved 

2 This ongInal Borough covered an area of about 180 km2 bounded by the nvers Ancora 
(north) and Lima (south) The panshes to the south of the Lima were Incorporated In 
the Borough of Vlana with the adminIstrative reforms of 1835 

3 Translated from Abel Vlana (1953 7) 
4 Spanish Jews were being persecuted In the late fifteenth century and It was not un­

common for them to seek refuge In Portugal (Llvermore, 1966) 
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Abel Vlana (1953) descnbes Vlana dunng the reIgn of Manuel I (1495-
1521) as havIng around seventy ShIPS of vanous types 5, WhICh gave the Town 
a lIvelIness comparable with only the most Important of European port cItIes 

( 

WntIng at that tIme, FreI Lms de Sousa noted that the nobles of Vlana, lIke those 
of VenIce and Genoa, were engaged In trade and ShIPPIng actIVItIes, In contrast 
WIth most of theIr contemporanes throughout the rest of Portugal,6 In the same 
veIn, FlavIO Gom;:alves wntes of the anstocratlc seaport of Vlana 7 Trade In 
sIlk and porcelaIn from the Far East, glass from VenIce, and fish, sugar, and 
tImber from BraZIl (partIcularly sugar from Pernambuco) ennched the Town, 
and It soon expanded beyond ItS walls 8 Other Import-export goods Included 
coal, Iron, lIme, cotton, leather, cod, nce, salt, wheat, and WIne The groWIng 
Importance of the Town also led to the development of ItS watch tower Into a 
small castle 9 

Dunng the sIxteenth century, the Importance of VIana as a sea port rested on 
ItS posItIon at the centre of an Important net of commerCIal actIvItIes IncludIng 
long dIstance trade lInks WIth the Far East, Afnca, BrazIl, and most of Northern 
Europe (IncludIng RUSSIa), together WIth other Ibenan ports such as Aveno, 
FIguelra da Foz, LIsboa, Porto, Setubal, and those of SpanIsh GalIcIa. The 
InternatIOnal lInks, beSIdes proVIdIng extensIve tradIng opportunItIes, were also 
responsIble for the IntroductIOn of new crops and Industnes to the DIstrIct of 
VIana. IO It was at thIS tIme that the commercIal centre of Vlana shIfted from the 
Prar;:a Velha to the Campo do Forno, but smaller merchant bUSInesses remaIned 
In the Ruas do Caes and POStlgO, and In the Porta Pnnclpal 

There IS lIttle eVIdence to suggest that the SpanIsh dOmInatIOn of Portu­
gal (1580--1640) affected actIvItIes In VIana, but the effects of the Wars of 
Restaurar;:ao (1640), coupled WIth IncreasIngly fierce cOmpetItIOn from Dutch 
and EnglIsh ShIpS for the control of International trade, were responsIble for the 
cnSIS whIch first appeared In the mId-seventeenth century 

By the 1680s, however, despIte the reductIon In Importance of the sugar trade 
WIth BrazIl, sIgns of recuperatIOn accompanIed the begInnIng of the gold rush In 
BrazIl and the Increase In WIne and cattle exports to Northern Europe (Morena, 
1984) 11 With the end of the wars In 1713, Vlana's SItuatIOn Improved along 
WIth that of the country as a whole, trade f10unshed agaIn, partIcularly WIth 
BrazIl, and another era of prospenty commenced (Crespo, 1957 17). 

The Town contInued to enJoy thIS renewed prospenty untIl the mIddle of the 

5 There IS, however, some dIsagreement over the number of vessels engaged m speCIfic 
actIvItIes at thIS tIme (see Castro, 1979 21) 

6 CIted by Abel Vlana (1953 9) 
7 See Sayers (1968455, CIted by Plerson, 1970459) 
8 The Ruas da Bandelra, Plcota, Carrelra. and Sao SebastIao, and the BalITos da Rlbelra, 

Sao loao de Arga, Abe1helra, etc date from thIS pen od (Crespo, 1957) 
9 Ordered by the Decree of 1548 

10 Lmks WIth Ireland and the Low Countnes, for example, resulted m the mtroductIon 
of the lace mdustry (VIana, 1953) 

11 The Treaty of Methuen (1703), bmdmg Portugal to admIt Bntlsh cloths on the same 
footmg as before prohlbIllon, and Great Bntam to admIt Portuguese wmes at two-thIrds 
the duty paId for French wmes, was partly responsIble for thIS mcrease m exports 
The Treaty IS descnbed by Smith (1776) 
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eighteenth century Braga (1985) reports that between 1720 and 1741, 1018 
ships entered the Port of Viana, of which 10% were Portuguese, 43% English, 
and 22% French Of these, 29% were carryIng cod from Newfoundland, 26% 
carned Iron, and 12% lime In companson, between 1749 and 1774, only 855 
ships entered the port, of which 9% were Portuguese, 40% English, and 35% 
Gallclan Of these, 28% carned cod, 26% Iron, 6% wheat and less than 2% 
lime Besides suggestIng a decrease In the volume of trade, these figures clearly 
demonstrate the domInance of foreign vessels by the eighteenth century, and 
show large variations In the quantities of particular goods traded In 1770, 
Viana Imported cattle from GalIcla, olives and wheat from Greece, Iron from 
SWitzerland, hardware from England, canvas and linens from Russia, and tea 
from India In the same year, ItS pnnclpal exports were corn, oranges, rye, and 
WIne (Lourelro, 192325) 12 

Towards the end of the eighteenth century, the pressure of competitIOn from 
Porto proceeded to erode Vlana's status and wealth stIll further, despite attempts 
to revitalise the economy by the local bourgeOiSie At the same time, the 
sIltIng of the bar began to deny the larger more modem ships access to the port 
(Crespo, 1957) Also, dunng the early 1770s, as a result of an Investigation 
Into contraband trade, the MarqUiS de Pombal rescInded the Port's licence to 
conduct InternatIOnal trade 

The demise of Vlana contInued Into the nIneteenth century Local commerce 
was ruIned by the disruptIOns of war that followed the French InvaSIOns of 1807, 
1809, and 1810, and Vlana's role as an entrepot port subsequently declined, 
especially after the Independence of Brazil (1822) 

Nevertheless, whIle 'there IS no doubt that the moment of glory of the Port 
of Vlana was dunng the penod of dlscovenes' (SampalO, 1981), Vlana entered 
the nIneteenth century as one of the largest towns In the country, and was even 
elevated to the status of cldade (city) In 1848, when ItS name was changed to 
Vlana do Castelo 13 However, before examInIng nIneteenth century Viana more 
closely, It IS necessary to diSCUSS Portugal as a whole, In order to provide a 
global picture from which to focus 

2 2 Portugal In the Nineteenth Century 

The upheavals of the French RevolutIOn and NapoleOnIC conquests affected 
the pattern of Europe's development deeply With respect to Portugal, It IS 
unlikely that Trend (1957 175) was exaggerating when he wrote that her re­
covery from the NapoleOnIC War took more than a century to accomplish, and 
an outlIne of some of the most Important events In Portugal therefore forms an 
essential part of thiS study, establishIng the conjuncture under which the sources 
descnbed In SectIOn 3 were ongInally created 

12 Cited by Sampalo (1981 14) 
13 The change m name was assocIated wIth the role played by the Town's small castle 

dunng the Patulela War (1846-1847) (FeIJ6, 1983) Some confusIon IS unavOIdable 
here - where Viana IS referred to m penods before, spannmg, or followmg the year 
1848, It WIll be referred to as the Town, TOWn/CIty, and CIty of Viana, respectIvely 
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FIrSt, the flight of Portuguese government to RIO de Janeiro and the extended 
residence of the monarchy there untIl 1820 - a duect cause of the French m­
vaSIOns of 1807, 1809, and 1810 - undoubtedly accelerated the mevItabllIty 
of BraZIlIan mdependence which was to depnve Portugal of the fabulous prof­
ItS prevIOusly enjoyed from the gold and diamonds mIned there 14 Second, a 
less direct effect of the Napoleomc Empire was the diffusIOn of lIberal Ideas 
WhiCh, often proceedIng In the fonn of antI-BntIsh sentIment (SIlva, 1985 397), 
culmmated m the RevolutIOn of 1820 By the end of the same year, the first 
verSIOn of the constItutIOn had been proclaimed, and Portugal had seen her first 
parlIamentary electIOns 

The RevolutIon of 1820 also forced the return of Dom Joao VI from Brazil 
In 1821 He left hiS eldest son Pedro as Regent In Brazil, and brought With him 
hiS second son, Mlguel 

In the follOWIng year, Pnnce Pedro proclaimed Brazil mdependent,15 and 
became ItS first Emperor This had an Immediate Impact on the Portuguese 
economy, for example, the Instant drop m exports of wme to Brazlhan markets 
stmed up unrest m the provInces of Mmho and Tras-os-Montes (RUIZ, 1980) 
Such unrest ensured that the constItutIOn elaborated by the elected cortes m 1822 
did not survive long 

In May 1823, Mlguelled a milItary revolt, later settmg up a new government 
With hiS father The cortes was dissolved, and the bulk of the legislatIOn passed 
by the Liberals was repealed Further, Mlguel, stnvmg to establIsh a regime 
'untaInted by constltutIOnahsm' (Nowell, 1952 185), led an abortive coup d' etat 
m 1824, this resulted In hiS eXile 

Upon the death of Joao VI In 1826, hiS son Pedro - the first emperor of BrazIl, 
abdicated the Portuguese throne In favour of hiS seven year old daughter, Marla 
da Glona, and deCided that she should marry hiS younger brother Mlguel He 
decreed and sent to Portugal a new constItution, the Charter, which Mlguel 
was to accept and swear to mamtaIn The Charter was, however, very coldly 
received m Llsboa and the mtenor, and Mlguel, haVIng solemnly partaken m a 
ceremony of betrothal to Mana da Glona and sworn by the Charter m Vienna, 
and havmg been greeted WIth popular enthUSiasm upon hiS return to Llsboa 
m 1828, seized the throne of Portugal 16 Mlguel's absolutIst measures SWiftly 
provoked milItary reactIOn In Porto, and unrest soon spread to most of the cItIes 
north of the Mondego Rlver17 plungmg the country mto prolonged CivIl war 
(Saralva, 1978 266) 

The ensuIng tyranny of Dom Mlguel IS recorded as haVIng been SIngularly 
bloody, scarred by mnumerable arrests, deportatIons, and executIOns,IS and hav-

14 However, the poittIcal mdependence of BrazIl by no means produced economIc m­
dependence, SInce Portuguese merchants and traders remamed Important m BrazIlIan 
itfe for a long tIme, controllIng much of the trade (Serrao, 197451-52) 

15 BrazIl was declared mdependent on 7 September 1822 
16 WhIle Caldas (1919693) states that Dom Mlguel was offiCIally unrecogmsed by the 

Pope m 1829, Nowell (1952187) wntes that he was gIven a sort of recogmtIon by 
many governments, mcludmg RUSSIa, France, Spam, the Umted States, and the papacy 

17 The Mondego RIVer flows west through the CIty of COlmbra 
18 Between 1828 and 1833,618 poitlIcal pnsoners were JaIled (Saralva, 1978266), and 

I 

---



6 The ReconstltutlOn of Vtana do Casteio 

mg msugated a considerable flow of emigration, both pohtlcally motivated and 
otherwise (Ohvelra Martms, 1891) 

In 1831 Pedro abdicated his Brazlhan throne, and set out for the A,<ores with 
the mtentlOn of restonng his daughter to the Portuguese throne Less than two 
years later, m 1833, the Liberals landed near Porto, and m July of the same year 
they entered Ltsboa, meetmg httle resistance MIguel was eventually forced to 
make peace almost a year later, m May 1834, and was banished by Pedro, who 
enthroned his daughter Mana before dymg later that year 

Thus, a consututlonal government, formed around a core of moderate hb­
erals, was finally re-estabhshed m 1834 There followed the first phase of 
hberahsm dunng which the reformist Government focused on pohtlcal and m­
stltutlOnal matters, rather than the economic problems that the country faced 
(FeIJ6, 1983 2) 

In 1836, the radical hberal Septembnstas (as opposed to the Chartlstas, who 
were m favour ofPedro's constitutIOnal Charter), were elected to the north, and a 
coup shortly thereafter brought them to power (Without deposmg Queen Mana) 
A subsequent revolt, m 1837, led by the Chartlstas' Dukes of Tercelra and 
Saldanha, was suppressed, but the seesaw SituatIOn did result m the compromise 
constitution of 1838 - the third constitution of Portuguese hberahsm 

By 1842, under Ant6mo Bernardo da Costa Cabral, the Chartlstas had re­
gamed power, and restored the Charter of 1826 once more But, unpopular 
progressive reforms Imposed by the government of Costa Cabral led to the 
nsmg of Mana da Fonte m 1846,19 which spread from the Mmho throughout 
Portugal, bnngmg the Government's replacement by Septembnstas once more 

TensIOn remamed high m the summer of 1846, and broke m October when a 
coup led by the Duke of Saldanha mlUated another CIVIl war - the Patulela War 
- which rekmdled the bitter nvalnes of the 1828-1834 war, Dom MIguel was 
acclaimed once more This Civil war continued until June 1847, when Spanish 
mterventlon accelerated the end of hostlhtles, resultmg m a further penod of 
political mstabllity, and the return of Costa Cabral 

Only after 1851, when the Government of Costa Cabral fell agam, did a stable 
form of parliamentary rule finally emerge m Portugal, With the RegeneratIOn 
Party20 (prevIOusly the Chartlstas, excludmg the followers of Costa Cabral) 
mltlally m power, and the Progressive Party (prevIOusly the Septembnstas) m 
oppOSition 

In contrast, the second half of the mneteenth century has been descnbed as 
dlsappomtmgly mert, With the hberals evolvmg mto a conservative group, and 
many of the promises of the Liberal RevolutIOn left unfulfilled 

The third quarter of the nmeteenth century saw the second phase of liberahsm, 

115 executIOns are documented m detail (Ohveua Martms, 1891 179-180) 
19 Recent authors (e g Brandao & Rowland, 1980), however, place the roots of the 

discontent which led to the peasantry's sudden moblhsatlOn as a 'headless body, all 
hfe and soul, all popular Will' (Roby, 184620, Cited by VIllaverde Cabral, 1976), 
more deeply m the divIsion of property, the key to many of the tensions that eXisted 
m the Mmho 

20 The Regenerar;:ao has been populansed as the 'Portuguese name for Capltahsm' after 
Ohvelra Martms (FeIJ6, 1983 41) 
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when some attempts were made to Improve the economy, pnnclpally through the 
construction of modem commUnicatIOn and transport networks (FeIJ6, 1983 2) 
The penod 1851-1865 saw the Regeneration and Progressive Parties m power 
for SIX and eight years respectively, after which a coahlion cabmet was formed 
However, although several bodies of legislation concentratmg on the proviSIon 
of an economic mfrastructure were passed between 1851 and 1870,21 by the 
latter date hberahsm was bemg accused of bemg mcapable of replacmg Old 
Portugal by a new form of hfe (FeIJ6, 1983 43) 

Dunng the 1890s, pohtIcal and economic disturbances In Brazil, associated 
with the proclamatIOn of the Brazlhan Repubhc and the fall m coffee pnces, 
caused a dramalic fall m the exchange This had a disastrous effect on the 
value of the remittances from Portuguese emigrants, causmg difficulties In ob­
tammg fresh advances for Portugal, reducmg the means With which the mterest 
on foreign debts was paid, and leadmg to the outbreak of unrest m Porto m 
January 1891 The cnsls was aggravated by the Bntlsh Ultimatum concernmg 
Portuguese mterests In Afnca (Trend, 1957 181) 

In conclUSIOn, nmeteenth century Portugal has presented hlstonans With the 
paradox that amidst some major developments, the Country's economic condi­
tIons contmued to detenorate The most popular reasons put forward for thiS 
mclude the far-reachmg effects of the French mvaSlOns, the fragile economy 
that was so heavily dependent on foreign countnes,22 the hmlted effectiveness 
of the land reforms on agnculture, and, the ngldIty and mertla of Portuguese 
SOCial structure (Mendes, 1980, Rels, 1984) 

2 3 Vzana In the Nineteenth Century 

The drop m exports of Wine to Brazlhan markets m particular augmented the 
SOCial tension m the Mmho and Tras-os-Montes and IS deemed to be a factor of 
great Importance m explammg the Mlguehsta reactIon of northern Portugal At 
the same time the drop m Brazlhan demand for manufactured products (cotton, 
silk, wool, and Iron utenSils) mcreased the fraglhty of the already retarded 
development of mdustry Furthermore, the situation was made worse by the 
Impotence of the bourgeOis In bnngmg about pohlical and economic reform 
(RuIZ, 1980 795) 

It IS not surpnsmg then that the commercial Town of Vlana received Pedro's 
Charter of 1826 as coldly as anywhere, thereby causmg an mcrease m the pop­
ulanty of Mlguel HIS return to Portugal m 1828 was greeted With enthUSiasm 
In the Town, as was hiS VISIt on 30 March 1832 (Caldas, 1919) 

Three days after troops loyal to the queen entered the Town m March 1834, 
the Mlguehte admmlstratlOn of VIana was replaced by a temporary mtenm 
commIttee (FeIJ6, 1983 299) 

The radIcal posItIon of the Town was however reaffirmed m 1846, when 
the Government headed by Saldanha (replacmg the dismIssed Government of 

21 For example, the property reforms of the early 1860s, and parl1cu1arly the CIVil Code 
of 1867 

22 Great Bntam absorbed 50-60% of Portugal's external produce (Halpem Perelfa, 1971) 

,I 
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Palmella which had been appomted dunng the nsmg of Mana da Fonte) rem­
stated many followers of Costa Cabral At the outbreak: of the Patulela War, 
Vlana adhered to the rebel Junta of Porto, relymg on the word of honour of 
the officers of the local gamson that there was no fear of a mlhtary revolt m 
favour of Saldanha Nevertheless, rebelhon wlthm the gamson did break: out 
on 20 October 1846 (the rebelhon of Pmhotes), and mlhtary officers took over 
the admmlstratlOn of the Town (which had fled) Wlthm two days, however, 
almost 3,000 peasants had surrounded the castle, and the rebels were left with 
httle chOIce but to negotiate a surrender (FeIJ6, 1983 323-326) 

It IS a httle IroniC then that the mhabltants of the Town were to enJoy the new 
title of 'the City of Vlana do Castelo' after 1848, which was awarded because 
of the vahant defence of the castle by troops loyal to Dona Mana n, defendmg 
agamst Mlguehstas I 

Returnmg to Vlana' s economy, as descnbed m SectIOn 2 I, her Importance 
began to dechne m the first half of the nmeteenth century, a penod dunng 
which populatIOn stagnation could be Identified throughout the Mmho FelJ6 
(198354) wntes that, m contrast with a rapid natIOnal growth, the Borough of 
Vlana witnessed a deceleratmg growth until the 1880s, caused by the failure to 
mdustnahse, pohtlcal and mlhtary occupation by foreign powers, the contmuous 
fightmg that followed the hberal revolutIOn of 1820, and the loss of the Brazlhan 
trade 

At the same time, the development of technology and good commumcatlOn 
and transport systems was notonously slow The first (wooden) bndge over 
the Lima was only completed m 1819, twelve years after Its construCtion was 
mlhally approved, thiS was only replaced by an Iron bndge (deSigned by Eiffel, 
and still standmg today) m 1878 when the railway from Porto reached the City 
(Filguelras, 1979) There was extensive resistance to the adoptIOn of the metnc 
system m 1852 (FeIJ6, 1983 306) Even the harbour at Vlana, which had hitherto 
played such an mtegral role m the economy of the entire Dlstnct, suffered from 
msufficlent funds for Its profitable development,23 resultmg m fears that the trade 
that remamed would be dnven elsewhere by mcreases m the bar-tax A final 
Illustration IS that the streets of Vlana were first illummated usmg gas lanterns 
only m 1883, more than 35 years after they had been mtroduced m Llsboa, 
by the same year, Llsboa had already benefited from electnc hghtmg for five 
years 24 

In conclUSIOn, the economy of VI ana m the nmeteenth century reflected 
the translt10n from busthng mternatlOnal port to regIOnal admmlstratlVe cen­
tre Vlana gradually changed from a flounshmg town, 'uma nova Llsboa' (a 
new Llsboa) accordmg to Frel LUls de Sousa,2S part of one of Portugal's most 
prosperous regIOns, to a penpheral and backward town, mcapable of competmg 
with Porto as a port city 

23 A Aurora do Lima (12 May 1880) 
24 Vlana A Aurora do L,ma (1 Apnl 1883), Llsboa Serrao (1970) 
25 Quoted by Crespo (1957 16) 
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2 4 The PopulatIon of VIGna 

9 

TIlls SeClion descnbes the overall trends In the populatIOn of Vlana to the end 
of the nIneteenth century 

The enumeralion of 1527 refers to 962 households and 3,800 Inhabitants of 
the Town and ItS surroundIng area, a relalively high figure for the lime, with 
679 households of fishennen and sailors In Monserrate, compared with 146 In 
Santa Mana MalOr (Crespo, 1957) 

Morelra (1984) Idenlifies three distInct penods of demographic change dunng 
the sixteenth and seventeenth centunes 1517-1580 and 1580-1640, dunng 
which the populatIOn Increased by 865% and 109% respeclively, and 1640-
1707, the penod COIncidIng with the first economic cnsls In Vlana, dunng which 
the populalion decreased by 31 % Thus, while there IS no record of plagues or 
wars haVIng had any great demographiC Impact, the effects of economic cnses 
on mortality and out-migratIOn are likely to have been Important 

In fact, Vlana' s commercial role was both the cause and effect of Its de­
mographic growth, and so, with ItS declIne dunng the late eighteenth and early 
nIneteenth centunes, out-mlgralion assumed greater Importance than ever before 

The POpulalions of Vlana recorded at the censuses taken dunng the mneteenth 
century are shown In Table 1, the figures show that whIle the populatIOn of Santa 
Mana MalOr Increased at each POInt, the populatIOn of Monserrate fluctuated 
considerably 

Table 1. The Population of Viana in the Nineteenth Century 

Santa Mana Malor Monserrate 
PopulatIOn Households PopulatIOn Households 

Year (I) (2) (1)/(2) (I) (2) (1)/(2) 
1801 4,825 1,075 449 2,444 661 370 
1864 5,333 1,185 450 3,930 868 452 
1878 5,450 1,211 450 3,366 846 398 
1890 5,590 1,253 446 4,092 979 418 
1900 5,625 1,222 460 4,467 917 487 

SInce part of the growth between 1801 and 1864 can be attrIbuted to the large 
under-registration of the 1801 census,26 Jl can be seen that Vlana expenenced 
very little demographic growth dunng the mneteenth century, barely achieVIng 
a populalion of 10,000 by 1900 This also suggests that there was little urban­
Isation In the DistrIct of Vlana, as the natural mcrease In the populatIOn of the 
surroundIng area must have been mostly absorbed by out-migratIOn FInally, 
the figures demonstrate that Monserrate grew far more than Santa Mana MalOr 
dunng the penod Unfortunately however, no InfonnatlOn on the availability of 
hOUSIng and accommodatIOn IS available for an analYSIS of the details of thiS 
growth 

26 Descnbed ID detail by Rels (1987 98) 
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10 The Reconstl/utlOn of Vzana do Castelo 

Consldenng migration to and from Vlana, It IS not possible to draw a detaIled 
picture because so very lIttle IS known about the vanous components of these 
flows In-migration IS known to have been substantial, smce almost 30% of 
the populatIOn of the CIty were non-natives of the Borough m 1890 But, 
out-migratiOn, both to other parts of Portugal and emigratIOn from Portugal, 
have hitherto remamed unquantlfied Nevertheless, It IS suggested (KlttS, 1988) 
that out-migration played a considerable role m the population stagnation of 
mneteenth century Vlana Identified both throughout the surroundmg area by 
FelJ6 (1983), and m the City Itself by Rels (1987) The high levels of emigration 
which are known to have operated throughout north-western Portugal dunng 
the second half of the nmeteenth century are lIkely to have accounted for a 
substantial amount of out-migratIOn, out-migration to other parts of Portugal, 
particularly Braga and Porto, the two nearest most Important urban centres, IS 
also lIkely to have been Important 

3. THE MANUSCRIPT SOURCES 

This SectIOn wIll descnbe the manuscnpt sources on which the reconstitution of 
Vlana IS based the muster-rolls of 1826--1833, the electoral registers of 1834-
1931, the passport books of 1835-1896, and the cemetery lIsts of 1855-1922 27 
Examples of these four sources are presented m AppendiX A 

A range of other sources are also bemg used for the complete reconstitutIon of Vlana pansh records of births, marnages, and deaths,28 milItary recruitment 
registers, and notanal records, but theu use lIes beyond the scope of thiS study 
It IS worth notmg here that although Portuguese confessIOnal roles are known 
to eXist, sometimes provldmg virtually contmuous populatIOn registratIOn, none 
have yet been discovered for Viana 

31 The Muster-Rolls, 1826-1833 
Muster-rolls29 have been drawn up m Portugal smce the mid-seventeenth cen­
tury, when Portugal regamed her mdependence from Spam Those drawn up 

27 Smce the creation of each source was governed by vanous bodies of legIslation, the mdlces compiled by Lencastre (1869) and Vasconcellos (1930) were consulted m order to Identify Important changes which could then be mvestlgated m detail from pnmary sources Except where otherwise mdlcated, references to legislation are from these sources 
28 These are available after 1536 when the resolution that each church should keep a book of baptisms and deaths was passed (Alarcao, 1983 22) 
29 In a prevIous paper (Kilts et aI, 1987), the muster-rolls of Vlana were referred to as mIlitia lIsts The current descnptlon IS adopted to reflect more accurately their local nature 

~~~,.~c,~~,_,~ ________________ ~ ________ __ 
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between 1826 and 1833 were governed by the precise legislatIon of 1812,30 
and are the only systematIcally collected source of demographic data available 
for Portugal m the penod 1820--1835 (Serrao, 1973 117) They are household 
IIstmgs - ReglStos de Fogos e Moradores (registers of hearths and residents) -
each covenng one Company of a military dlstnct, the limits of these dlstncts 
correspondmg closely with those of the ancien regime boroughs Where more 
than one hearth eXisted In a house, each was dlstmgulshed by a letter of the 
alphabet 

The milItary Dlstnct of Vlana compnsed 12 Companies four m the Town 
Itself, one mcludlng part of a road In Santa Mana MalOr, the rural settlement 
of Abelhelra In that pansh, and the whole of the pansh of Meadella (about 
lkm to the east of the Town, up the Lima valley), and the rest covenng other 
surroundmg panshes to the north of the River 31 The First Company covered 
the commercial centre of Santa Mana MalOr, an area enclosed by the old town 
walls, the Third Company covered the area of Monserrate bordenng the River, 
mamly compnsmg the fishing commumty, and the Second and Fourth Compa­
mes covered the rest of the Town, excluding part of the Rua da Bandelra which 
was Included In the Fifth 

Unfortunately, under the legislatIOn of 1812, those mcluded on the rolls did 
not constItute the entIre populatIon, as spinsters and Widows who were not 
heads of households and who did not have male children were not mcluded 
The rolls thus compnse first, all males, second, females who could affect a 
male's liability for recruitment (Wives, and smgle or Widowed mothers), and 
third, since every household had to be registered, female heads of households 
where no males reSided 

For each male mhabltant, name, mantal status, date of birth (or age m years), 
birthplace, and father's name were consistently recorded, only name and mantal 
status were generally recorded for females Any further mfonnatlOn relevant to 
potential military service was later entered m an observatIOns column by the 
scnbe Such mfonnatlOn typically Included notes on an individual's availability 
for recruitment, changes of address both Wlthm and between mlhtary dlstncts, 
departure elsewhere, and death 

These extra observations, together wIth InfOnnatlOn on individuals entenng 
the list after Its InllIal creatIon were wntten m different Inks, by clerks With 
different styles of handwntlng, often makmg It possible to dlstmgUlsh between 
them 

30 Although the 1826--1833 muster-rolls were mltlated Just before, and updated dunng, 
the reign of Dom Mlguel, there IS no record to mdlcate that he was mstrumental m 
theIr creatIOn 

31 The other seven companies of the Dlstnct of Vlana covered the follow 109 panshes 
Sixth Company, Areosa and Carre~o, Seventh Company, Carre~o and Afife, Eighth 
Company, Soutello, Sao Pedro and A.ncora, Nmth Company, Vllar, Sao Lourenco and 
Amonde, Tenth Company, Noguelra and Cardlellos, Eleventh Company, OuteIro and 
Perre, and Twelfth Company, Santa Marta and Serrelels Only Melxedo, Torre, and 
VIla Mou, the other three panshes of the ancien regime Borough of Vlana are not 
mcluded 10 any of the twelve compaOles 
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3 2 The Electoral Registers 

Electoral registers were first drawn up In Portugal according to the Decree 01 
9 January 1834, this was passed by the liberals more than four months before 
the final surrender of Dom Mlguel The legislatIOn stlpulated that electlons for 
members of a Cdmara (municipal chamber)32 were to be held annually In every 
borough The electoral registers themselves were to be drawn up by pansh, 
dlfferentlatlng between those only eligible to vote, and those also eligible to be 
elected They were revised annually untli 1878, but less frequently thereafter 
The registers of Santa Mana MalOr and Monserrate for the following 54 years 
are conSidered here 1834, 1835, ,1878, 1880, 1881, 1883, 1888, 1891, 
1894, 1895, 1911, and 1931 

A major problem Immediately anses In the use of these registers, however, 
smce an mdlvldual's appearance on them depended on polltlcal rather than 
demographIc conslderatlons In order to Identlfy the electorate, and more par­
tlcularly, ItS relatIOnship with the populatlon from which It was drawn,33 It IS 
necessary to rev lew the leglslatlon governmg the creatlon of these data 

Fortunately, membership of the electorate depended little on SOCial groupmgs 
such as class or occupatIOn, that as a rule mattered most, but rather to the 
observance of rules applied natlonwlde whose relevance to the local community 
could be minimal (FeIJ6, 1983293-294) However, electoral legislatIOn was 
nevertheless changed frequently between 1834 and 1851 amidst the political 
turbulence of the first phase of Portuguese liberalism, and It was only after this 
latter date that a certam stability m both the polItIcal clImate and the electorate 
on which It relied IS deemed to have emerged (FeIJ6, 1983301) 

Essentially, the electoral legislatIon of nineteenth century Portugal, lIke that 
of many other countnes, was based upon the Idea that the' actlve Cltlzen' was the 
foundatlon of the state Those who tnumphed m 1820, when the first version of 
the constltutIon was proclaimed, and who remamed vlctonous after 1834, were 
careful to define the elector as an mdependent, settled man of property (Silbert, 
1977) 34 

Whlie the earlIest electoral legislatIOn simply stated that an elector should have 
an Income of 200$()()() relS denved from landed property, commercial actlVlty 
or employment (ConstltutIon of 1826), subsequent measures proVIded for the 
detailed computation of a man's Income from a variety of fiscal documents 
The Law of 27 October 1840, stipulated that the commiSSion charged with the 
compilatlon of the electoral register should consult the tax records, to venfy that 
an elector had made a payment of 1O$()()() relS declma on Incomes received from 
the local authontIes or the Casa da Mlsencordw, or had paid a tax of 5$()()() on 
property rents owed to him, or 1$()()() relS property tax on hiS own residence, 

32 Although every borough had a Ciimara, the process of formation and the attnbutes of 
each vaned enormously, what a Ciimara could and could not do was a combinatIOn 
of legal disposition and custom (FeIJ6, 1983 294) 

33 Brandao & FelJ6 (1984) warn the researcher of the 'truncated Image of a society 
subject to amficlal diVISions which altered a lot over time' offered by these registers 

34 The Law of 9 January 1834, proVided that electIOns be conducted according to the 
instructions set out In the ConstitutIOn of 1826 
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or on Income denved from his own enterpnse 

In addItIon, stIpulatIOns that the level of cash should be eamed In a consistent 
manner by a resident of long standing were designed to keep the electorate free 
of the urban Journeymen whose actIvItIes In tImes of cnsls In 1836 and 1838 
had proved a potent threat to the regime 35 An elector's residence, defined as 
'that part of the country where he resided for the greater part of the year', aJso 
provided against the possibIlity that polItICians might Influence the outcome of 
electIons by the JudiCIOUS mobilIsatIOn of state offiCials 36 

The administrative refonns of the l840s also provided for the 40 largest tax­
payers of the Borough to play a consultatIve role In 10caJ affalTS - the commIttee 
of scrutineers who met every year (usually In July) to draw up the electoraJ 
regIster 37 These scrutineers possessed the nght to Inspect the quaJlficatlOns 
of those who did not produce eVidence from the Town's fiscaJ records, and 
were responsible for venfYIng whether other 'proofs of Income' were accept­
able eqUivalents to the tax returns 38 They were also empowered to exclude 
those who were too young and did not possess the appropnate educatIonal qual­
IficatIOns, those who worked In personal or domestic service, and freedmen, 
regardless of wealth 

The 40 largest tax payers continued to play a major role In the fonnatlOn of the 
electoral rolls throughout the l850s and 1860s, buttressed by their preemInence 
In the Cfimara 39 Then posItIon was retained In the bodies of legislatIOn intro­
duced In the l850s The finanCial calculatIons were amended In 1852 to aJlow 
a prospectIVe elector to demonstrate that he possessed suffiCient Income by hav­
Ing paid 1$000 relS In the new 4% property tax leVIed on personal reSIdences 40 
These tax consIderatIOns were further modIfied WIth the progressIve legIsla­
tIOn of 1859, which prOVided for the inclUSIOn of two new taxes, the declma 
industrial and contnbUlfiio predwl 41 

Only after 1878 was the electorate broadened to Include lIterate heads of 
households, and Income qualIficatIons abohshed,42 a process completed by 
1883 43 Also, by thiS tIme the regIsters were compIled by the mUnIcipal au­
thontIes, wIthout Interference from scrutineers 

In 1895 and 1896, however, the franchIse was again restncted, so that only 

35 Urban Journeymen had played a major role m the nsmg of September 1836 (Peres, 1935) 
36 Law of 27 October 1840 (Legls/a,lio Portuguesa, 1840) 
37 AdministratIve Code of 18 March 1842 (Legls/a,lio Portuguesa, 1842) 
38 Members of the regular clergy, graduates of COlmbra Unlverstty, those WIth formal quahfical10ns from another universIty, polytechnic, or Iycee, and teachers m secondary schools or hIgher educatIon were dispensed such proofs of mcome, subject to the scrutmy of the commlltee Law of 30 September 1852, Art 7, JII-VIII (Legls/a,lio Portuguesa, 1852) 
39 The restnctlOns on ehglblhty for electIOn, far stncter than those governmg the nght to vote, ensured that the Camara was essentIally composed of members of the local anstocracy and busmessmen, and not 'the people' (FeIJ6, 1983298) 
40 Law of 30 September 1852 (Legls/a,lio Portuguesa, 1852) 
41 Law of 23 November 1859, Art 2 (LeglSla,lio Portuguesa, 1859) 
42 Law of 8 May 1878 (Legls/a,ao Portuguesa, 1878) 
43 Law of 4 Apnl 1883 (Legls/a,Go Portuguesa, 1883) 

, 

! , 



, 

" 
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those who could read and wnte, and were paymg at least 500 relS directly 
to the state qualified to be electors automatically, while anyone meetmg the 
literacy reqUirements but not the financial ones merely had the nght to petition 
personally for the nght to vote 44 

Before the proclamation of the Portuguese Republic m 1910, there was a 
further wldemng of the electorate m 1899, and a narrowmg m 1901 4S 

After the proclamatIOn of the Republic, the electorate was broadened to m­
clude all Portuguese CItizens over the age of 21 who could read and wnte, or 
who were heads of a households 46 

By 1931, the most recent year for which electoral registers are conSidered, 
thiS legislation had been modified such that those who could not read and wnte 
were to have paid at least 100$00 escudos m taxes, also, females over the age 
of 21 with certam qualifications were allowed to vote 47 However, the register 
of 1931 must be approached with some cautIOn, because It was compiled under 
dlctatonal rule 48 

In summary, the most Important bodies of legislation are shown m Table 2, 
claSSified accordmg to whether they were progressive - wldenmg the franchise 
- or regressIVe - narrowmg the franchise 

Table 2. Portuguese Nineteenth-Century Electoral Legislation 

Date 

78 1826 
461836 

8 10 1836 
5 3 1842 

30091852 
23 11 1859 

85 1878 
283 1895 
21 5 1896 
267 1899 

8 8 1901 

Effect 

RegreSSive 
RegreSSive 
ProgressIve 
RegreSSIve 
ProgreSSIve 
ProgreSSIve 
ProgreSSIve 
RegreSSIve 
RegressIve 
Progressive 
RegreSSive 

Source Serrao (1976) 

Government 

Tngoso Morato 
Duque de Tercelra 

Passos Manuel 
Costa Cabral 

Duque de Saldanha 
Duque de Tercelra 

Rodngues SampalO 
Hmtze Rlberro, Joao Franco 
Hmtze Rlbelro, Joao Franco 

Jose Luclano de Castro 
Hmtze Rlbelro 

It IS noted that two Important bodies of legislation do not appear m the table 

44 Laws of 28 March 1895, and 21 May 1896 (Leglsia(:iio Portuguesa, 1895, 1896) 
45 Laws of 26 July 1899, and 8 August 1901 (Leglsia(:iio Portuguesa, 1899, 1901) 
46 Law of 14 March 1911 (Leglsia(:iio Portuguesa, 1911) 
47 Laws of2 March 1928, and 27 December 1933 (Godmho, 1969) 
48 General Carrnona earned out the milItary coup of 1926 By 1929, he was glVlng way 

to hiS Mlmster of Fmance - Ant6mo de OlIvelra Salazar (Thomson, 1962633) 
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FIrSt, the progressive conStitution proclwmed after the RevolutIOn of 1820, under 
which Portugal held ItS first parhamentary electIOns. Second, the progressive 
decree of 1834, which provided for regular parhamentary electIOns and the 
compilation of the necessary electoral registers 

Fmally, with regard to the mformatlon recorded on the electoral registers, 
It IS Important to bear In mind that thiS vaned from year to year according 
to the legislatIOn Name, age, mantal status and occupation are recorded on 
almost every reglster,49 together With one or more indicators of Income (either 
direct or indirect) Road of residence IS recorded on the first three registers, 
while birthplace IS recorded on four subsequent registers A number of other 
observations such as hteracy, whether the elector was the head of a household, 
whether he was ehglble to be elected, whether he had performed JUry service, 
etc, appear at vanous times dunng the penod A detailed descnptlOn of the 
data recorded on the electoral registers IS presented m AppendiX B 

33 The Passport Books 

legislatIOn passed In 1835 proVided that passports for travel outSide Portugal 
were to be Issued by the CIVil AdministratIOn of each dlstnct at a pnce of 800 
relS, the particulars of each passport Issued bemg recorded In passport books 
The Dlstnct AdmmlstratlOn of Vlana do Mlnho Issued ItS first passport under 
thiS legislatIOn on 8 October 1835 

The first passports carned the name of the holder, hiS bJrlhplace, mantal sta­
tus, and occupatIOn, hiS destinatIOn, the name of the indiVidual declanng himself 
responSible for the apphcatlOn (thiS Item was dropped dunng the 1850s), and a 
number of descnptlve particulars concerning age, height, face, hair, eyebrows, 
eyes, nose, mouth, colour, and any other dlstmgulshlng features In additIOn, 
the date of Issue was recorded, together with the length of time for which the 
passport was vahd (usually 60 days), and the signature of the offiCial ISSUing 
the passport Space was also proVided for the recordmg of the Intended travel 
Itinerary (port of embarkatIOn, etc ), but thiS was rarely used This baSIC struc­
ture soon evolved to Include the passport holder's current place of reSidence, hiS father's name, space for the inclUSIOn of information regarding indiViduals 
accompanYing him Much later, In 1927, passport photographs began to appear 

Only the most Important Items of informatIOn are conSidered here birthplace, 
sex, name, age, mantal status, occupatIOn, date of Issue, and destinatIOn These 
are available for the 1,854 people who appear on the 1,522 passports Issued to 
reSidents of the Town/City of Vlana before 1896, when changes In the recording 
of informatIOn made It difficult to accurately ascertain current place of reSidence 

34 The Cemetery LISts 

The repeatedly delayed adoptIOn of pubhc cemetenes In mneteenth century 
Portugal hes rooted In the populatIOn's reluctance to abandon traditIOnal bunal 

49 Only names were recorded on the registers of 1837-1839, and mantal status was also omitted from the registers of 1840 
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practices, such as within the walls of churches Attitudes to death and bunal 
In the MInho are discussed In detail by PIna-Cabral (1986214-226), and their 
effect on the introductIOn of pubhc cemetenes In the Borough of Vlana IS dis­
cussed by FelJ6 (1983 316-322) 

Although the first natIOnal bill on the subject was passed In 1835,50 It was 
not until December 1840, that the first pubhc cemetery was opened In Vlana, 
and then the pubhc discontent and careless manner In which It was maintained 
led the Civil Governor to order Its closure Just eighteen months later 

This slow progress led the Government of Costa Cabral to pass the Health 
Laws of 1844 which sought to tighten control over bunal practices by includ­
Ing measures, amongst others, forbidding bunal In churchyards and ordenng 
them to be Interred at some distance from Villages However, as mentIOned In 
Section 22, Violent protest was precIpitated, and some authors (e g Nowell, 
1952 196) go so far as to suggest that the revolutIOn of Mana da Fonte was 
caused pnnclpally by peasant reactIOn to these laws 

In fact, It was only In 1855, when cholera threatened the City of Vlana kllhng 
95 people In the pansh of Santa Mana Malor alone, that a new pubhc cemetery 
was Inaugurated (Castro, 1954, 1955) The first entry In the cemetery hsts of 
Vlana was made on 24 September 1855 

The hsts record the name, father's name, birthplace, mantal status, occupatIOn, 
date and place of death of the deceased, together With the date on which they 
were buned and a number Identlfymg where they were In the cemetery 

Consldenng the use of the hsts, two caveats anse First, informatIOn con­
cernmg age at death was mltlally omitted, thus exacerbating the difficulties of 
reconstitutIOn This problem IS alleViated, albeit only shghtly, from 1863, when 
separate books began to be kept for minors (aged less than 14 years) and adults 
(aged at least 14 years), and removed completely from 1879, when age at death 
was mcluded Second, the census of 1862 speCifies four places m which people 
could be put to rest, namely plots m public cemetenes, pnvate vaults m public 
cemetenes, pnvate vaults elsewhere, and the church However, those who chose 
the latter two were by thiS time mamly monks, nuns, and Important anstocrats 

In view of these drawbacks, It IS necessary to Justify the use of the cemetery 
lists rather than the death records which probably cover all deaths, mclude mfor­
matlon on age at death, and are available for each pansh separately throughout 
the penod on which thiS study focuses FIrSt, the cemetery lists have the prac­
tlcaJ advantage of actually being lists (I e mformauon on each mdlvldual IS 
arranged In columns) and being available In photocopied form, whJle the death 
records are less structured and are only held on microfilm Second, It IS believed 
that the Items of mformatlOn avaJlable on the lists combined with the knowledge 

50 The Decree of 20 September 1835, stipulated that cemetenes were to be proVided 
(Art I), they were to be bUilt outSide City, town, or Village lImits (Art 3), that they 
were to be surrounded by a wall about IO hands high (Art 4), and that a separate grave 
was to be prOVided for each corpse (Art 5) The Decree of 8 October 1835, further 
ordered that pansh and borough authonnes were to be responsible for the upkeep of 
cemetenes (Art I), and that the corpses of people who had had an annual Income of 
less than 100,000 relS, or who had not been electors, were to be buned at no cost 
(Art 3) 
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that an entry thereon ought not to precede any entnes on the electoral registers 
or m the passport books are sufficient to mmlmlse the likelihood of mcorrect 
linkage with records of the early lists on which age did not appear Fmally, the 
number of deaths for which death records but no entry on the cemetery lists 
eXist IS believed to be negligible SInce a companson of several years of both 
sources Yielded little dlspanty 51 

4. RECORD LINKAGE 

In philosophy, great distInctIOn IS drawn between knowledge by acquaIntance 
and knowledge by descnptlOn, where the Importance of the latter IS that il 
enables people to pass beyond the limits of theu pnvate expenence Russell 
(191231) gives the example that gIVen the knowledge that 'Bismarck was an 
astute dlplomalist', one would like to affirm, when descnbIng Bismarck as the 
first Chancellor of the German Emprre, that 'the first Chancellor of the German 
Empire was an astute dlplomalist' This process Involves the acceptance that 
the objects referred to (Bismarck) are In fact the same, and therefore conStitutes 
an mcrease In knowledge USIng record linkage In thiS way, most knowledge IS 
by descnptlOn, and m particular, hlstoncal knowledge IS enlirely by descnptlOn, 
leadmg WInchester (1972) to wnte that 'History IS speculatIOn about the past 
controlled by record linkage' 

Record linkage then, although often not Idenlified as such, IS a fundamental 
human process that has long been applied The twentieth century, however, 
has seen ilS development as a techmque for the IdenlificatlOn of large numbers 
of persons from any number of different types of records, and ItS applicatIOn 
In vanous fields Includmg commerce, demography, genelics, and mediCIne In 
hlstoncal demography, record hnkage IS most commonly assOCiated With the 
famlly-reconslituUon techmques which, although often attnbuted to the pioneer­
Ing efforts of Marcel Fleury and LoUIS Henry In the 1950s, were applied as early 
as the 19lOs In Sweden (Akerman, 1982187) More recently, the availability 
of larger and more powerful computers make fully automalic record linkage 
poSSible ThIS has encouraged the development of many large scale projects, 
however, the maJonty of these remaIn overshadowed by the work of the De­
mographiC Data Base at Umefi UmversIty, Sweden 52 Thus, In the last three 
decades, the need for formalisatIOn of techmques has led to the generation of a 
Wide, varIed, and InterestIng body of literature on the subject of record linkage 

51 By the same loken, of course, thiS suggests that the number of deaths not recorded on 
the pansh regIsters of Vlana IS small 

52 See Danell (1981), or Sundm (1984) for a descnptlOn of the DemographIc Data Base 
at UmeA 
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ReViews of thIs hterature are provIded by Wmchester (l973b, 1974, 1985) 
ThIs Section revIews current practices and mtroduces recently-developed soft­

ware whIch faclhtates the record hnkage process first, a bnef revIew of the 
hterature focuses on the problems of record hnkage m hlstoncal demography 
m order to Identify the software requIrements of record Imkage Second, the 
SCIentific InformatIOn Retneval (SIR) Data Base Management System (DBMS) 
IS descnbed, and ItS ablhty to meet the software requIrements of record hnkage 
IS demonstrated Fmally, record hnkage usmg SIR IS descnbed m more detaIl 

4 J Issues In Record Linkage 

Record hnkage mIght mltlally be defined as the process whereby paIrs of 
records, one from each of two files of records, are compared m order to ascer­
tam whether they both relate to the same person, If there IS sufficIent agreement 
between the records along some predetermmed cntena, the records are Imked, 
otherwIse they are not ThIs defimtlOn, however, becomes unsatIsfactory when 
two or more records m one file contam IdentIcal sets of mformatlon, or more 
than two files of records are bemg consIdered In the former case, It IS usually 
ImpossIble for two records m one file to refer to the same person In the latter 
case, gIven three records, A, B, and C for example, A may be lmked to B, 
whereupon conSIderation of C reveals that whlle B and C ought to be hnked, A 
should not be hnked to thIs paIr Thus, record hnkage compnses the problem of 
decldmg whether two records mIght match, and where more than one possIble 
match eXIsts, the problem of decldmg whIch match IS better ThIs naturally 
extends to hIgher order problems where clusters of possIble matches eXIst In­
creases m dlmenslOnahty are dIscussed later, but first attentJon IS restncted to 
compansons of paIrs of files of records 

Havmg defined record hnkage as above, the problem reduces to one of calcu­
latmg some measure of consIstency between any two records under consIdera­
tion Further, smce each record compnses an unspecIfied number of Identlfymg 
Items, or fields, such a measure can be calculated from slmllar measures of 
consIstency between each paIr of fields ThIs approach IS Illustrated with two 
tnvlal examples On the one hand, If the sex fields of two records are compared, 
then eIther they are the same, m whIch case they are completely consIstent, or 
they are not, m whIch case they are completely mconslstent and the companson 
of the two records can termmate On the other hand however, consIder a com­
panson of the age fields of two records If age was recorded as the number of 
complete years hved, and the mterval between the compIlation of the records 
was not an mtegral number of years, then the two recorded ages, whlle both 
bemg accurate, are not unhkely to dIffer by one year S3 Further of course, there 
are many other reasons why two fields may not be fully consIstent mlsreport­
mg, mlsrecordmg, vanatlon m spelhng, non-contradIctory descnptlOn, change, 
and even errors mtroduced by the researcher when transcnbmg the data ThIs 

53 For example, an individual recorded as being to years old on 3 I December 1986 must have been born In 1976 However. If hiS age IS recorded again on 3 I June 1987. It may be to or II years 
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mtroduces the most Important Issue m record Imkage m hlstoncal demography, 
that 'by meta-LelbnlZlan pnnclples, a paIr of Identlfymg Items which on the 
surface seem to be contradictory are, at a deeper level, equivalent' (Wmchester, 
1972 7) 

Some examples of surface differences are Illustrated with the BerkeleylBarc­
lay puzzle (Wmchester, 1973a 32) 

Surname Imtlals 

Berkeley G J 
Barclay J G 

Blrthdate 

1676 
1667 

Birthplace 

Dubhn 
Ireland 

Occupation 

SaJior 
TaJior 

If these two records are hnked, the puzzle becomes one of whom IS Identified? 
Berkeley or Barclay? And what IS one entitled to say about him? 

With textual data m particular, standardisatIOn and codmg of the data can be 
used to remove many surface differences, thus slmphfymg the companson of 
fields, thiS essentially amounts to treatmg certam pairs of words and phrases as 
fully conSIstent In hlstoncal demography, the maJonty of these surface dIffer­
ences anse because certam paIrs of letters and digraphs eIther sound the same, 
or look the same FIrst, the non-standardIsation of orthography m earher penods 
caused vanatlons m the spellmg of many words, thIS IS particularly problematic 
m the companson of names Smce the wntten form was denved from the spoken 
form, these vanatlOns are often easy to Identify and have been approached usmg 
phonetic codmg systems which attempt to reverse the name recordmg process, 
so that different wntten forms of the same spoken word are coded Identically 
To thIS end, many researchers have adopted the ongmal Russell Soundex code, 
some modIfication thereof, or other slmJiar systems (Newcombe et ai, 1959, 
Newcombe & Kennedy, 1962, Newcombe, 1967; Nltzberg, 1968, Smith, 1968, 
Wmchester, 1970, Ugar~, 1972, Blayo, 1973; Pouyez et ai, 1983) 54 How­
ever, success with hlstoncal matenal has remaIned somewhat hmlted (Wngley 
& Schofield, 1973 98) Second, there IS the problem that certaIn paIrS of letters 
are very sImJiar m theIr scnpt form, as for example the srr m the occupa­
tIOn field of the Berkeley/Barclay puzzle ThIS problem has been approached 
usmg a Viewex code (Wmchester, 1968) Ideally of course, a codmg system 
mcorporatmg a combmatlOn of Soundex and Viewex IS deSirable (Wmchester, 
1970) 

54 The Russell Soundex code, for example, IS denved as follows I The InItial letter 
of the family name IS used as such WIthout numencal code and serves as a prefix 
letter 2 Letters w and h are always disregarded except when servmg as prefix 
letters 3 Vowels a,e,I,O,U, and y are not coded, they serve as dIVIders (c f rule 
5 below) 4 The followmg letters, not to exceed three m number, are coded as 
follows (subsequent letters are dropped) b,p,f,v=I, d,t=3, 1=4, m,n=5, r=6, all other 
consonants (c,gJ,k,q,s,x,z) are coded 2 5 ExceptIOns to the above rule are those 
letters after the prefix calling for the same code number, unless they are separated by 
a dIVIder (c f rule 3 above), the second IS dropped Source Ugar~ (I972 438) 
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Consldenng names, even once orthographic vanatlons have been removed, 
several problems, often pecuhar to the particular society under study, remam to 
be tackled In Sweden, dunng the nmeteenth century, It was common for people 
when adult to abandon their patronymic name and take a new surname (Sundm, 
1985) In late medieval and early renaissance Italy, names were often short­
ened or lengthened (e g Vestro for Sllvestro, or Marchetto for Marco) (Herhhy, 
197349), and mverslOn of name order was not uncommon (Skolmck, 1970) In 
the hnkage of census name data from the Saguanay regIOn m Quebec, between 
1850 and 1861, these sorts of problems cause Pouyez et al (1983) to find that 
men's names are consistent from one census hst to the next only m 78% of the 
cases This might be compared With record hnkage at the Demographic Data 
Base at UmedUmverslty, Sweden, where more than 90% of entnes can be hnked 
usmg only pansh of birth and date of birth mfonnatlOn (Sundm, 1984) Perhaps 
the most sophisticated programs for handling names that have been developed 
so far are Wmchester's These mvolve prefix, mfix, and postfix treatment of 
family names, combmed With a Vlewex/Soundex codmg scheme These trans­
fonnatlOns and the associated program are reviewed by the Pennsylvama SOCial 
History Project (Hershberg et ai, 1976) 

Consldenng fields other than name Textual data suffer Similar spelling vana­
tlOn, and, m addition, sometimes two different descnptlOns of a field need to be 
treated as fully consistent (e g place or occupation) For numencal data, Pouyez 
et al (1983) find that age discrepancies m truly hnked record pam ranged from 
zero to fifteen or more and were most frequently around 8-10 years, although 
discrepancies of fifteen or more years were by no means mSlgmficant (6% of 
cases) DIscussion of other fields and their treatment With respect to the prob­
lems of non-contradictory descnptlOn and change can be found m Newcombe 
et al (1959), Newcombe & Kennedy (1962), Wngley (1966), Nltzberg (1968), 
Teppmg (1968), Wmchester (1970), Katz & Tiller (1972), Hershberg et al (1976) 
and Pouyez et al (1983) 

Havmg reViewed the standardisatIOn and codmg of data, attentIOn IS returned 
to the companson of two records, one from each of two files Consldenng the 
total number of pOSSible links, where two files contam rl and r2 records, It has 
hitherto been assumed that rlr2 potential hnks are to be exammed However, 
thiS total can be dramatically reduced If each file IS subdiVided mto blocks, 
accordmg to the value of some highly reliable vanable For example, If each 
file IS subdiVided by sex, such that rJ = rmJ + rfJ and r2 = rm2 + rf2 (where rm 
and rf are the numbers of male and female records, respectively), then the total 
number of compansons can be substantially reduced to (rmJerm2) + (rfJerf2) Of 
course, the reduction m the total number of pOSSible hnks mcreases rapidly With 
the number of values that the subdiVISion vanable can take Such methods of 
sortmg and mergmg files, which ophmlse the search for reasonably comparable 
records, are discussed by Iverson (1962), Nathan (1964, 1967), and Newcombe 
(1967) It must be emphaSised however, that the subdlVlslOn of two files mto 
blocks IS actually part of the record linkage process, m that It precludes linkage 
between blocks 

Indeed, m SituatIOns where the data are of f31rly high quahty and record 
linkage IS relatively straightforward, Similar non-probablhst methods, perhaps 
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augmented by a simple set of tolerance rules, have been used for the enUre 
record hnkage process (PhIlhps et al, 1962, Hubbard & Fisher, 1968, Legare, 
et al, 1972, Pouyez et al, 1983, Bouchard 1986) 

In more complex situations, the companson of two records leads to what 
Wmchester (1974'36) descnbes as the 'woolly regions of welghtmg systems' 
Leavmg aSide ad hoc procedures, three mam approaches are reported m the 
lIterature FIrst, and perhaps most Important, Felhgl & Sunter (1967, 1969) 
and Sunter (1968) offer a formal mathematical descnptlon of Newcombe & 
Kennedy's (1962) work on record linkage, they propose a linkage strategy 
which seeks to mmlmlse the number of records for which no linkage deCISion 
IS made - under the assumption that the probabilities of erroneous matches and 
non-matches are fixed m advance Second, Du BOlS (1965, 1969) attempts to 
maximise the number of true links while sImultaneously mlnImlsmg the number 
of false lInks Thud, Nathan (1967) and Teppmg (1968) attempt to mmlmlse 
the expected cost of asslgnmg links on the baSIS of a predefined companson 
function (Wmchester, 197452-55) 

From a statistical pomt of view the most mtultlve of these three methods IS 
the first - a likelihood ratio approach. This IS essentially as follows Assum­
mg that the fields of records are mutually mdependent,55 the likelihood ratiO, 
or odds, of two records refemng to the same hlstoncal person IS calculated as 
the product of the likelihood ratio of each pair of fields These ratios are a 
measure, then, of the probability that a particular field IS consistent (or mcon­
slstent) given that they are linked In practise, the loganthm to the base 2 of 
each ratio IS usually calculated, thus producmg additive weights - bmlt weights 
(Newcombe & Kennedy, 1962).56 However, this approach reqUires that those 
ratios be known m advance, which m general they are not They are usually 
calculated from a file of truly linked records as the number of truly linked p3.1rs 
for which the combmatiOn of two fields anses, divided by the number of falsely 
linked paIrS for which the combmatlOn anses Unfortunately, this method of 
eStimatIOn of the probabilities can Itself mtroduce bias and mtercorrelatlOns be­
tween fields (Wngley & Schofield, 1973.93). Once all possible links have been 
exammed, and theIr IIkelIhoods calculated, the file of links can be sorted In 
decreasmg order of likelihood, and the data linked from the most likely to the 
least likely pair above some predetermmed likelihood Even havmg adopted this 
approach, however, Hershberg et al (1976 161) remark that their file of linked 
persons IS biased 'toward individuals With charactenstIcs which are uncommon, 
particularly toward those individuals with uncommon names' 

To complete the review of record hnkage, situations where there IS dupli­
cation of IdentIfymg Item sets, or there are more than two files of records 
must be discussed The Important difference between these and the prevIOus 
situation IS that the total number of possible solutIOns Increases rapidly with 

55 Intercorrelauons between certam fields, such as age and manta! status for example, 
do of course eXIst However, where compansons are based on the same fields, the 
resultant IIkellhoods WIll nevertheless compnse an ordmal scale, and can sull be used 
meanmgfully to prefer hlgher-sconng links (Wngley & Schofield, 197393-94) 

56 A useful account of thIS procedure can be found m Wngley & Schofield (1973 92) 
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the number of duphcatIons, or additional files of records,57 leading to 'the even 
woollier thickets of investigating networks of quasl-hnked records' (Winchester, 
197436) The processes Involved here lean towards statistical cluster analYSIS, 
where some measure of the slmllanty between any pair of records IS defined as 
before, and, accordmg to this measure the records are gathered Into groups or 
networks Within which at least one of the hnks between each record and any 
other record of the same group IS associated With a measure that exceeds some 
predetermined level This procedure IS then followed by one of exammmg each 
cluster m order to subdiVide It Into a number of hlstoncal persons while simul­
taneously maxlmlsmg some measure of the hkehhood that these subdiVISions 
are Indeed the correct ones Methods for resolving such clusters are discussed 
by Skolmck (1973), Wngley and Schofield (1973), and Bouchard (1986) 

In conclusIOn, record hnkage studies can be claSSified accordmg to whether 
or not vanatlOn or errors or both eXist In IdentifYing Items of mformatIon, and 
whether or not there IS duphcatlOn of Identlfymg Item sets (Wmchester, 1973b, 
1974, 1985) In the case where neither problem eXists, record hnkage becomes 
a tnvlal exerCise, for example, this anses m the linkage of ehtes (e g Drake, 
1971) Otherwise, some measure of the consistency of palfS of fields and then 
palfS of records IS reqUired, and a strategy for companng clusters of pOSSible 
Imks may also be reqUired 

At the same time, although several general approaches and methodologies for 
efficient record hnkage eXist, each new study Will present ItS own pecuhantles, 
and will reqUire ItS own particular set of pnontles m Identlfymg two separate 
records as pertammg to the same hlstoncal person The type of data recorded, the 
frequency of recording, and the way In which data were recorded will mfluence 
the researcher's chOice of algonthm to resolve ambigUIties m record hnkage, 
while maxlmlsmg the accuracy of the constructed links Nevertheless, whatever 
approach IS adopted ought to be fully automatic, ensunng both that hnkage 
cntena are carefully defined beforehand, and that those cntena are consistently 
apphed 

Also, It can be seen from the above diSCUSSIOn that m order to enable records to 
be hnked both wlthm and between documents for subsequent analySIS, several 
operatIOns - the software reqUirements of record hnkage - must be pOSSible 
First, and foremost, the data must be easily accessible for edltmg and, later, 
analYSIS Second, It must be pOSSible to transform or code the data m order to 
ehmmate the Simpler types of vanatlOn, such as spelhng Third, the companson 
of one or more vanables from each record should be a Simple process, m 
order to allow concentration on the more comphcated aspects of record hnkage 
Fmally, It must be pOSSible to store the links produced so that the hnked data 
can be effiCiently retneved for subsequent analysIs One way to satisfy these 
requirements IS to store the data m a powerful database In SectIOn 4 2, reasons 
for uSing the SCientific InformatIOn Retneval (SIR) Data Base Management 
System (DBMS) for the storage, hnkage, and retneval of the Viana data are 
discussed 

57 The combmatonal problem of record lInkage IS formally Illustrated by Kelley et al 
(1972), and Skolmck (1973) 

1 
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42 The SCientific information Retrieval Data Base Management System 

SIR IS a hierarchical database system m ItS physical form, each record IS stored 
followmg the record to which It relates Thus, the set of mformatIon relatmg 
to each mdlvldual-entry on a document IS given a umque IdentIfier - a CASE 
m SIR - which pomts to several RECORDS concernmg that entry, each of 
WhiCh, m turn, may contam several FIELDS (or VARIABLES) 58 Because of the 
uncertamty Inherent m hlstoncal demographic data, It would make lIttle sense to 
use one of the fields of mformalIon of an mdlvldual-entry as the case IdenlIfier 
Instead, a number for the mdlVldual-entry (NID) can be generated which may 
mcorporate dlg1ls representmg the document from which the mdlvldual-entry IS 
drawn, the date It was created, ItS posllIon wlthm the document, etc. A major 
advantage of SIR IS that, although 11 has a hierarchical physical model, one IS 
not restncted to hierarchical access, the logical model of the database allows 
hierarchical, relatIOnal and network access It IS the network facIlIty that IS most 
useful for record lmkage, smce from any posItIon m the hierarchical physical 
model It IS pOSSible to re-enter the hierarchy at any other whIlst retammg the 
ongmal pOSitIOn for subsequent contmued search 

The SIR system has been shown to be extremely useful m the development of 
a general approach to the machme handlmg of event history data (NI BhroIchiim 
& Tlmaeus, 1983) It IS a natural extension then, for It to be used m the handlIng 
of record lInkage matenal which compnses events that are to be lInked mto 
person, or mdlvldual lIfe hlstones 

The biggest problem m the computer-handlIng of manuscnpt sources IS that 
the bulk of them contam textual vanables It soon becomes apparent that, With 
each name, occupatIOn, bIrthplace, etc , appeanng many tImes on vanous doc­
uments, the space saved by codmg each vanable would be enormous Lookup 
tables can be created as records m SIR by constructmg dummy cases contammg 
the codmg tables for any number of textual vanables, so that only numbers 
are recorded m the fields of each case Also, SimIlar codmg tables can be 
used to store standardised versIOns of textual vanables, and associated mdlcator 
vanables which might be reqUIred for record lInkage or subsequent analYSIS 
Further, thiS codmg and standardlsalIon of data, which IS essenlIally a simple 
extensIOn of the way m which mantal status IS often recorded (I e Smgle = I, 
Marned = 2, Widowed = 3, etc ), simultaneously enables the frequencies of oc­
currence of each vanable to be stored for use m record lInkage programs, and 
allows the data to be processed more effiCiently because numencal values for 
fields are avaIlable 

In order to Illustrate these facIlIl1es, the storage of names m the Vlana Data­
base IS descnbed When a name IS read mto the database from a raw data 
file, 11 IS spIlt up mto ItS component names a IItle (If any), a first name, and 
other, second names For each component name, eXlstmg codes are used, or 

58 Some shght confUSIOn IS unaVOIdable here because the term record has a different 
meaning In SIR than It has In the record hnkage hterature The CASE In SIR often 
represents the record discussed earher; the disparity anses because of the intermediate 
level of RECORD In SIR, mto which closely related FIELDS (or VARIABLES) are 
grouped 
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new codes are created, these codes are stored m the relevant fields of a name 
record belongmg to that case At the same time, frequencies of occurrence are 
recorded, and the codes are mdexed so that each component name pomts to all 
the cases which contam It m their name record Next, a reverse lookup table 
record IS created so that the ongmal component name can be retneved from the 
recorded code This lookup table also contams a standardisatIOn van able mto 
which the code of a standardised versIOn of the component name IS entered The 
standardisation vanable can be generated automatically, or entered manually If 
It IS entered manually, standardisatIOn IS Imtlally qUite labonous, but offers the 
enormous advantage of handling any type of data codmg and standardisation 
An essentially similar, but slightly simpler, procedure IS used to store textual 
mformatlon on occupatIOn, and birthplace, where the raw data are not split up 
mto mdlvldual words 

Fmally, an additIOnal advantage of the system descnbed here IS that while 
data are stored m therr ongmal form, and can be retneved as such, standardised 
data can be used for micro-analyses, thereby offenng researchers the optIOn of 
bemg spared confUSion ansmg from vanatlOns m spelling, etc 

4 3 Record Lznkage uszng the SIR DBMS 

In SIR, the number umquely Identlfymg each case, or mdlvldual-entry - the 
NID - can be used to generate lmks which are stored m a subordmate record 
for each case This record contams the NID of the the first mdlvldual-entry 
(AD), the NID of the prevIous mdlVldual-entry (PlO), and the NID of the next 
mdlvldual-entry (LID) of each Identified hlstoncal person The LID of the last 
mdlvldual-entry IS set to equal the FID, so that a cham IS formed for each 
person, the end of which pomts back to Its begmmng Subsequent Identificatio­
n of relationships between different hlstoncal persons can then be achieved by 
lmkmg two or more chams together For example, a family link record may 
be created to contam those links required for family reconstitution, one of the 
van abies m thiS record might contam the AD of the father of a person 

The AD serves several purposes First, It enables a cham to be followed 
from ItS begmmng even If It was entered at some other pomt Second, It IS 
pOSSible to determme when the end of a cham has been reached Third, when 
processmg all the cases m the database sequentlally, and followmg the cham of 
mdlvldual-entnes for each hlstoncal person at the same time, It enables SIR to 
determme whether the mformatlon on one person has already been processed 
Fmally, the AD IS the Identifier used for lmlang different chams, as descnbed 
m the prevIous paragraph 

Thus, the versatility of SIR allows attention to be focused on the major prob­
lem of record linkage exercises - the determmatlon of a set of linkage cntena, 
or control vanable which will maximise the accuracy of the links generated 
The chOice of control vanable will depend pnmanly on whether the researcher 
chooses an agglomerative or a diVISive approach to record linkage, or a combi­
natIOn of the two. 

An agglomerative approach mvolves a reduction of the number of vanables 

I 
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contnbutIng to the control vanable, thus relaxIng the constraInts under whIch 
a lInk IS made, In thIS way, groups of records belongIng to persons can be 
brought together ThIs method IS partIcularly applIcable when there IS a lImIt to 
the number of records whIch can belong to one person, It IS therefore beIng used 
In the lInkage of bIrth, mamage, and death records It IS poSSIble to control the 
generatIOn of lInks, so that prevIOUS lInks whIch were generated USIng stronger 
constraInts, are not overwntten 

A dIVISIve approach Involves an Increase of the number of vanables contnbut­
Ing to the control van able, thus tIghtenIng the constraInts under whIch a lInk IS 
made Usually, thIS approach wIll begIn WIth Just one vanable, the standardIsed 
full name, so that all the records whIch mIght belong to one or more persons 
can be brought together The resultant lInks can then be examIned, and any 
records whIch are InconsIstent under a speCIfied set of cntena, can be removed 
and placed Into other chaInS ThIs method IS partIcularly applIcable when there 
may be many records belongIng to a person, but few persons share the same 
InItIal vanable 

The operatIons of JOInIng and separatIng dIfferent chams are farrly complex 
procedures In order to JOIn two chaInS whIch are non-overlappmg, the end of 
the first can SImply be made to pomt to the begmrung of the second OtherwIse 
however, one of the chaInS has to be completely dIsmantled, and ItS mdlvldual 
members Inserted Into the other chaIn SImIlarly, to dIVIde a chaIn mto two 
non-overlappmg sub-chaIns IS qUIte straIghtforward, whereas to extract selected 
members from one chaIn to form a new cham IS more complIcated 

5. PREPARATION OF THE VIANA DATA 

ThIs SectIOn Illustrates and dIscusses the technIcal problems ansIng In the use 
of both the textual and numencal data recorded on the manuscnpt sources of 
Viana, and the methods and technIques whIch have been adopted to overcome 
them 

5 1 Data Entry and Storage 

In order to retam the data In theIr ongmal form wIthout altenng the structure of 
the ongmal manuscnpt sources, and to allow any Item of mformatIOn to be traced 
back to ItS source document, each set of mformatIOn relatmg to one mdlvldual on 
a partIcular document (mdlvldual-entry) IS gIven a unIque IdentIfier, the number 
of the mdlVldual-entry (NID) compnsmg eIght dIgIts the first coded accordmg 
to the nature of the document,59 the next three to the year In whIch It was drawn 

59 Document code I - Muster-Roll, 2 - Electoral RegIster, 3 - Passport Book, 4 -Cemetery LIst 
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up, the fifth to the pansh to which It related60 and the last three to the pOSItion 
of the mformatlOn wlthm the document 61 This codmg IS such that If data are 
sorted by NID, they are automatically sorted first wlthm a document, then by 
pansh, next m time, and finally by type of document For example, to retneve 
the standardised full name of the first md\VIdual recorded on the 1840 electoral 
register of Santa Mana Malor, the case 2-840-1-001 IS located, and then the 
name record It pomts to From this record the name code vanable IS extracted, 
and used to retneve the mdlvldually standardised component names from the 
name lookup table record, these are then concatenated to form the standardised 
full name 

Imtlal expenments used a BASIC mput program which could be modified for 
each type of document Run on the BBC microcomputer, the program asked for 
the NID of the first mdlvldual-entry, and then asked for every possible Item of 
mformatlOn relatmg to consecutIVe mdlvldual-entnes However, It was found to 
be far more effiCient for the data on documents m columnar format to be entered 
one van able at a time Two methods were therefore adopted for the mput of 
textual data More expenenced researchers entered data directly mto ASCII data 
files usmg a vanety of word processmg packages on the BBC, IBM-PC-AT and 
IBM-PS/2 microcomputers Those with less expenence entered data mto mml 
SIR databases on IBM PC-ATs which bUilt up vahdatlOn tables so that when a 
component name not already known to SIR was entered the researcher could 
seek confirmatIOn before contmumg On the other hand, numencal data were 
always entered directly mto ASCII data files Only mformatlOn on man tal status 
was coded when the data were ongmally entered 

Currently, there are approximately 7,000 muster-roll, 39,000 electoral register, 
2,000 passport book, and 12,000 cemetery hst mdlvldual-entnes stored on the 
Umverstty of Southampton mamframe computer - an IBM 3090-150 

5 2 Problems of the ManUSCript Sources 

Consldenng textual data, first, the orthography of Portuguese had not yet been 
standardised m the nmeteenth century, and certam characters were sometimes 
mterchangeable,62 and others, usually Silent, were often omitted entirely 63 Sec­
ond, the documents were often wntten m extremely abbreViated form, such that 
words would sometimes be truncated to the first letter followed by a full stop 
Third, where the document had a fixed columnar format, scnbes would often 

60 Pansh code 0 - Vlana (Town/CIty), I - Santa Mana MalOr, 2 - Monserrate Only 
the electoral regIsters were drawn up separately for each pansh, the code for Vlana 
(0) IS used for the other documents 

61 For the muster-rolls, the NID IS modIfied to compnse the document type, and address 
of the tndlvldual, tncludtng the road, house, and pOSllton of the tnforrnauon wtthtn 
that house 

62 For example, the B and V (and W tn the mneteenth century) are sometImes tnter-
changeable, thIS pecuhanty of pronunCIatIOn IS sull common tn the Mtnho SImIlarly, ',' 
the letter x IS pronounced the same as the dIgraph ch, with whIch It was therefore • 
sometImes tnterchangeable 

63 For example, the C, M, and P, are sometImes SIlent, as tn Vlctonno/Vltonno, Sam 
Mlguel/Sao Mlguel, and esculptorlescultor, respectIvely 

, . . 
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reduce their work by usmg the word Idem, or Just quotation marks,64 to mdl­
cate that an Item of mformatlOn was the same as that for the prevIous entry 
Fmally, the obvIous difficulties of readmg early mneteenth century Portuguese 
scnpt must not be under-estimated, It IS extremely difficult to differentiate be­
tween certam combmatlons of hastily scrawled letters, even with a thorough 
knowledge of the language 6S 

Names, the most powerful of the vanables available for record hnkage, not 
only present the difficulties of textual data outhned above, but also several of 
their own First, Portuguese names have been abbreViated for centunes accord­
mg to unwntten conventIOn (some of the oldest abbreViatIOns can still be found 
m common use) Unfortunately however, although some researchers have sug­
gested that every abbreViatIOn can be found m the lists of any modern Portuguese 
telephone directory (e g Rowland, 1987), relatively few of those encountered m 
mneteenth century manuscnpts actually appear, and where they do, the abbreVI­
ations sometimes generate further ambiguity 66 Under these conditions, record 
hnkage must be a recursive process, alternatmg between exploratory linkage 
and the subsequent 'decodmg' of hitherto unknown abbreViations Second, the 
formation of Portuguese names does not follow the relatively predictable pattern 
of northern European countnes They are essentially composed of one or more 
first names followed by one or more second names,67 any of which might be 
passed on to the next generatIOn 68 The fleXibility thereby mtroduced not only 
exacerbates hnkage between generations, but also the hnkage between different 
entnes of a person smce It was not uncommon for someone to change hiS name, 
either by droppmg a component name, mergmg two component names,69 addmg 
a component name, or even Just altenng the order of two or more component 
names Also, smce first and second names are often passed on m twos or threes, 
It cannot be assumed that the probabilities of component names occumng m a 
full name are statistically mdependent 70 A further result of the name formatIOn 
process IS that It was not uncommon for an mdlvldual to have a total of four or 

64 In fact, It appears that quotation marks were used on the early electoral registers to 
mdlcate that a particular Item of mformal1on was not avaIlable, and were only used 
m the same sense as Idem after 1840 

65 Examples mclude B/R, Frr, LfP/S, TN, AI/M, alo, g/q/z, lit, nfu/v, m/m/m, mlrr, etc 
66 For example, Martms was abbreViated to MIZ, It IS now abbreViated to Mart 
67 The term second name IS used to aVOid confUSion With surname - a hereditary famIly 

name transmitted m male hne 
68 See FelJ6 (I987) for an exploratory analySIS of name formatIon usmg the muster-rolls 

of the pansh of Carre~o (just north of Viana) 
69 For example, while It IS Simple to separate Villas-Boas mto the two names Villas 

and Boas, the occaSIOnal mergmg of a d' With a name begmnmg With a vowel (e g 
d'Antas!Dantas) IS ImpOSSible to detect at the data entry stage Neither IS It pOSSible 
In the latter case Simply to combme all the occurrences of d' With the followmg word, 
smce It IS somellmes completely absent 

70 For example, assummg that full names were consistently recorded m full on the ceme­
tery hsts, and takmg all 5,418 males With at least two names for whom all component 
names are known, proportIOns With Ant6mo or Jose occumng as one of the first two 
component names are calculated (WJlh * denotmg any name) as P(Ant6mo,")=O 15, 
P(', Ant6mo) =0 06, P(Jos~, ")=0 19, P(", Jos~)=O 12, P(Ant601o, Jos~)=002, 
P(Jos~, Ant601o)=0 02 Thus, whtle P(Ant6mo, Jos~) =0 024, P(Ant601o,') • P(", Jos~)=O 017 
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more component names Practical considerations then led to the omission of one 
or more component names from manuscnpt documents - notably, the electoral 
registers 71 Today, m order to overcome some of these problems, Portuguese 
nationals are often asked to 'state all names m the order m which they appear 
on the Identity card or passport';72 m the nmeteenth century, however, this was 
unfortunately not so As an Illustration of some the problems, several of the full 
names of mdlvldual-entnes refemng to Manuel Fehx Manclo da Costa Barros 
(the mayor of Vlana between 1855 and 1859) are shown below 

Manoel Fehx ManclO da C ta 
M el Fehx Manclo da Costa Barros 
Manoel Fehx M CIO da Costa Barros 
Manoel Fehx Manclo da C ta Bar os 

OccupatIOn data suffer all the aforementioned problems of textual data without 
the compensatory advantage of fairly consistent or obvIOus abbrevlattons 73 In 
fact, particularly on the electoral registers, It appears that the scnbes may have 
recorded occupattons m extremely abbreviated form because they were famIliar 
With many of the electors and would therefore know the full occupatIOn of 
an mdlvldual upon Identlfymg who he was 74 This creates the feedback effect 
that while occupation might be used for record hnkage, somettmes hnkage IS 
reqUired m order to Identify occupation accurately Fmally, m some cases 
the occupatIOnal descnptlon IS perfectly legible but mltlally qUite unfamlhar 
Where these occupational descnptlOns are not later found m dlctlOnanes or 
encyclopaedlas,75 they must be treated as unknown 

Birthplace mformatlOn, although usually recorded Without abbreviations, and 
sometImes supplemented by termo de (m the neighbourhood of [a larger 
town]), IS often stIll qUite ambiguous 76 This vanable also suffered from the use 
of Idem Fmally, although It appears frequently on all but the electoral registers, 
ItS usefulness for record linkage IS further hmlted because the maJonty of the 
populatIon was born m Vlana Itself 

71 For example, the second name Jose was sometimes omtUed, more often however, the 
last of two or more second names was omtUed 

72 For example, European Commumtles SOCial Secunty RegulatIons - Cemficate of 
EntItlement to Benefits In KInd Dunng a Stay In a Member State [El III [GBl, Note 
la 

73 For example, the occupatIOn Am se da R da F was recorded on several electoral 
registers before It appeared In full as Amanuense da Reparlu;iio da F azenda 

74 For example, the occupatIon P do Lyceu was used for both Porlelro and Professor do 
Lyceu 

75 For example, the occupation iamptanlsla was eventually found In the Grande Encl­
clopedta Porluguesa e Braslietra In Pono's mumclpaJ lIbrary, a lampwnlsla was a 
publIc gas lamp cleaner 

76 For example, the btnhplace given as Braga could have been refemng to the City, 
the Borough, or the Dlstnct of Braga In add1l10n, someumes the patron saInt of the 
pansh of btnh was given, rather than the the pansh Itself, so that the btnhplace Sao 
Mlguel could have been refemng to any of four panshes In the Borough of Viana, the 
15 In the rest of the dlStnCt, or even one funher afield 
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Mantal status IS subject to two qUIte dIfferent forms of uncertamty FIrst, only a handful of people (usually females wIth children) were explIcItly recorded 

as bemg smgle on the muster-rolls and m the passport books However, the 
,Importance of man tal status m mdIcatmg the avaIlabIlIty of an mdlvIdual for 
mIlItary servIce would suggest that the maJonty of those for whom no record 
was made are lIkely to have been smgle Second, on the electoral regIsters and 
cemetery lIsts, the recordmg of thIS vanable suffered very heavIly from the use 
of Idem 

Numencal data generate much less ambIguIty of course, only bemg affected 
by IllegIbIlIty and maccuracy 77 Dates of bIrth were sometImes only recorded to 
the month, or even the year, and were mItIally the cause of a certaIn amount of 
confusIon on the muster-rolls, where they sometImes appear as a combmatIon of characters and dIgItS 78 However, where avaIlable and accurate, date of bIrth 
provIdes an mvaluable vanable for record lInkage Of the sources consIdered 
here, It only appears on the muster-rolls, where It faCIlItates the IdentIficatIon 
of mtra-urban mIgrants enormously 

Age, although faIrly conSIstently recorded, was very maccurate, on the early 
electoral regIsters, a dIscrepancy between the ages recorded for one mdIvIdual 
m adjacent years of up to 10 or 12 years IS not unusual By the 1870' s, however, 
the rolls were bemg updated from the prevIOUS year, reducmg the problem WIth 
respect to the lInkage of sequentIal regIsters enormously, though not necessanly 
provIdmg greater absolute accuracy 

53 Codmg and StandardIsatIOn of the Data 
Mantal status mformatIon, as mentIoned m SectIOn 5 I, was coded when the 
data were ongmally entered The codmg IS deSIgned m such a way as to be able 
to dIstmgulsh, for example, between mdlvlduals explICItly recorded as marned 
and those whose recorded mantal status, Idem, referred back to some prevIOUS 
mdlvldual expliCitly recorded as marned 79 

Textual data were retneved and lIsted alphabetically so that vanatIOns In ab­
breviatIOn and spelling generally appeared close together, enabling lookup tables 
to be created manually Each textual vanable was then given a standardisatIon 
code whIch pOints to ItS standardised verSIOn, sometImes, where no standard­
Ised verSIOn already eXisted, one would be created In additIon, beSides bemg 
standardised, text was coded for the purposes of record linkage and subsequent 
analysIs 

Two occupatIonal groupings were adopted First, the twelve occupation func­
tion groups used for the Portuguese census of 1890 were mcorporated 80 Unfor­
tunately, no records of which occupatIons belonged to which group eXist, but 

77 Inaccuracy m numencal data IS caused by transcnptlOn, transposItIon, and other errors, of these, Smythe (1968) finds that the most dIfficult to correct - transcnptlOn errors -are by far the most common (accountmg for 80% of the errors m hiS data set) 
78 For example, the month wntten as 9 bro referred to November not September 79 Mantal Status code 0 - Unknown, 1 - Smgle, 2 - Mamed, 3 - WIdowed, 4 - Clergy, 5 - DIvorced, 6 - Smgle Idem, 7 - Mamed Idem, 8 - WIdowed Idem, 9 - Clergy 

Idem 
80 Occupation function code 0 - Unknown, 1 - Agnculture, 2 - Hunting & Flshmg, 3 -
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almost Identical groupmgs for the 1834 census of the Ibenan port of Gibraltar 
were referred to (Howes, 1950 142-157) In addition, a thirteenth occupation 
category - Ambiguous - was mcluded Imprecise occupatIOnal descnptlOns 
which could be members of more than one group, such as 'captam' which 
could be a captam m the armed forces or a ship's captam m the profeSSIOns 
group, were placed m this category Second, contemporary groupmg by eco­
nomic sector was also used 81 In both cases the code IS slightly modified to 
mclude a code for those With no recorded occupation 82 

A code for places was devised that could be used for both birthplace and 
destmatlon (on the passports) It compnses 11 digits the first refers to the 
contment, the second to country, the next two to provmce, then two for dlstnct, 
two for borough, two for settlement (City, town, or vIllage), and finally, one 
for pansh The code therefore corresponds With admmlstratlve rather than geo­
graphical boundanes Two mam types of ambigUity arose First, where several 
places With the same name eXisted, the place was coded as bemg the nearest 
one of that name Second, as IS the case with Vlana, a place name was often 
common to a dlstnct, borough, and city In codmg the data therefore, the place 
'Vlana' was assumed to mean the Town/City, except where otherWise mdlcated, 
the names of other boroughs m the Dlstnct of VIana were coded as the borough 
rather than ItS pnnclpal town, and outside the Dlstnct of Vlana, dlstnct names 
were coded as the dlstnct rather than their pnnclpal boroughs or cIties In thiS 
way, as much ambiguity as possible IS avoided, and maccuracy IS mmlmlsed 

Fmally, With respect to names, as mentioned m SectIOn 42, each name IS 
split up mto It component names a title (If any), a first name, and other, 
second names, these three types of component names are then standardised 
separately There are two Important reasons for thiS First, abbreViated com­
ponent names can be standardised accordmg to therr pOSItion wlthm the full 
name 83 Second, while first names are Important m the Identification of the 
sex of mdlvldual-entnes, the exact form of second names IS less Important 
Also, certam component names, which are sometimes difficult to differentiate 
between, are Simply standardised together In order to Illustrate these pomts, a 

Mmmg, 4 - Trades & Industry,S - Transport, 6 - Commerce, 7 - Armed Forces, 8-
Pubhc AdmlmstratlOn, 9 - ProfeSSIOns, 10 - Proprzetarzos, 11 - Domesttc Service, 12 
- Unproducttve/Unclasslfied, 13 - Ambiguous The category Proprzetarzo IS somewhat 
problemattc, It was mtroduced dunng the second quarter of the mneteenth century, 
and hterally meant someone whose hvehhood was denved from the rent collected 
on property which he owned However, the status It Imphcltly carned ensured Its 
growth m populanty beyond Its ongmal meanmg Thus, although the 1890 census 
enumerators were tramed to ask probmg questIOns m order to clasSify members of the 
populatIOn correctly (Recenseamento da Popula~ii.o, 1890 XX-XXI), those drawmg up 
other documents were less careful, thus generatmg pseudo Proprzetarzos on these other 
documents Other manuscnpt sources from Viana suggest that some of these pseudo 
ProprzettirlOs were engaged m agnculture 

81 Occupatton sector code 0 - Unknown, 1 - Pnmary, 2 - Secondary, 3 - Tertiary, 4-
Unproductive,S - UnclaSSified 

82 See Armstrong (1972) for a diSCUSSion of the codmg of occupatIOnal mformatlon 
83 For example, Lour 0 IS standardised to Louren~o If It appears as the first component 

name, Lourelro otherwise 
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Table 3. Example Component Name Standardisations 

Raw ExpansIOn of 
Type Prefix Component Name AbbrevIatIOn Standard,sation 

0 P.e Padre 
1 Albano Alb-no 
I AlbIno Alb-no 
I Alvano Alb-no 
1 AlvIno Alb-no 
I Ellano nano 
I Hylano nano 
1 nano nano 
1 Lour 0 Louren~o Lourellco 
2 Lour 0 Lourerro Lourelro 
2 Agoma Agoma 
2 da Goma Agoma 
2 Sa SlVSIlva 
2 Sa SIlva SlVSIlva 
2 Cerq a Serquelra Serquelr-
2 Cerquelras Serquelr-
2 Cerquelro Serquelr-
2 Seguelra Serquelr-
2 Serquelra SerqueIr-
2 Felxelra Telxelra 
2 Telxelra Telxelra 

number of standardlsatlons are shown In Table 3 
In conclusIOn, the standardIsation process allows for the Ind,V,dual standard­

Isation of vanables to the extent requIred for record lInkage Although thIs 
mIght Imtlally appear to be a somewhat ad hoc procedure, It IS potentIally more" 
powerful than automatic technIques In common use (e g Soundex or V,ewex). 
In short, any and all the coding and standard,sation problems outlined In th,S 
SectIOn can be overcome uSing thIS system 

6. RECORD LINKAGE OF THE VIANA DATA 

Th,s SectIOn descnbes the record linkage of the V,ana data In detaIl FIrst, 



I 

I 
I 
I 

i 
I 

11 
I 

32 The ReconstitutIOn of Vzana do Castelo 

record hnkage wlthm the muster-rolls IS presented This precedes the more de­
truled discussIOn because, to a great extent, the muster-rolls exphcltly provide 
their own hnks Indeed, the record lmkage of the muster-rolls enabled many of 
the problems of record hnkage of the VI ana data to be assessed Second, a truly 
hnked eXll1nple mdlvldual hfe history IS presented, thiS mtroduces the dlscnm­
matory power of the standardised and coded data, and proVides an illustratIOn 
of typical migratIOn patterns among the urban elite Next, the dlscnmmatory 
power of the van abies available for record lmkage IS discussed more generally 
Fmally, the hnkage vanables, cntena, and procedures adopted for the automatic 
record hnkage wlthm and between the different sources compnsmg the Vlana 
data are descnbed m detail 

61 Lmkage With m the Muster-Rolls 

To a great extent, the muster-rolls explicitly proVide hnks between the different 
entnes of persons who appear more than once Therefore, the record linkage of 
the muster-rolls enables many of the problems of record hnkage of the Vlana 
data (e g the recordmg of Portuguese nll1nes) to be assessed 

Explicit hnks between entnes are available because, where persons moved 
from one household to another, their movements are usually recorded on the rolls 
as observatIOns such as Passou para Rua Nova de Santa Anna NO 7 84 Further, 
the muster-rolls mclude a large number of persons - mostly adult females and 
young males - who share the same full nll1ne (because few component names 
were recorded), and for whom little other mformatlOn IS recorded Under these 
Circumstances, the record linkage wlthm the muster-rolls was Initially performed 
usmg only exphcltly recorded hnks Later, thiS linkage was scrutinised and 
supplemented usmg other fields with Significant dlscnmmatory power 

Of the 6,858 muster-roll entnes, 501 have an mtra-urban movement recorded 
as an observatIOn, and a nll1ne field 8S The record linkage of these entnes 
usmg their explicitly recorded hnks was performed m two stages, each stage 
was automatlc86 except that where a muster-roll entry was to be mserted m an 
eXlstmg cham of entnes, or a chOice of hnks eXisted, the progrll1n presented the 
fields of each record and requested the NIDs of the new cham, of course, thiS too 
could have been automated, but the number of cases mvolved did not Justify the 
ll1nount of progrll1nmmg that would have been reqUired First, hnks were created 
where one and only one mdlvldual With a consistent full nll1ne appeared m the 

84 On the one hand, observations sometimes only refer to another road of Vlana, Without 
specifyIng any particular household, on the other hand, In cases where movement was 
to another household on the same road, only the number of the household IS recorded 

85 A further 17 entnes - Infants - have a recorded Intra-urban movement but no available 
name, these can be lInked USIng the lInks of other members of the same household 

86 The program processes the entire database, IdentifYIng cases for which an observation 
record begInS With the character stnng 'Passou para rua', the Immediately follOWIng 
road and household number are then used to search the household referred to (thiS 
IS pOSSible because the muster-roll NIDs are Initially generated from the road and 
household number) Upon completion of thiS search, the program resumes processIng 
the entIre database 
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household or road referred to, thiS resulted m 357 linkages (17 mteractive) - no 
match could be found for 144 Second, possible links where the first standardised 
component name matched, and one set of component names was a subset of 
the other were exammed mteractively. TIns resulted m a further 66 linkages 
(28 mteractlve), 13 possible linkages were rejected because of mconslstencles 
m other fields, and, no possible matches could be found at all for the rem81nmg 
65 

The possible eXistence of other links wlthm the muster-rolls - caused by the 
failure of the authonties to record all mtra-urban movements - IS most easily 
mvestlgated usmg the date of birth field. With a population of certamly less 
than 10,000 dunng the penod 182Cr1833, the likelihood of two male residents 
of Vlana shanng the same date of birth and the same first component name 
IS low87, It IS therefore reasonable to create links between entnes for which 
these fields are consistent This approach created 133 new linkages, of which 
31 were added to previously eXlstmg chams 88 Further Interactive exploration 
usmg looser date of bIrth and name matches provided another 51 linkages 

In conclusion, It can be seen that while the expliCit links recorded on the 
muster-rolls generated 436 linkages, a further 184 could be added usmg date of 
birth and name matches There IS little doubt that some links have been missed 
usmg these strategies, and that some of the 620 linkages are spunous, but these 
errors are mmlmlsed, certamly there IS no eVidence to suggest otherwise 

1JIe muster-roll links descnbed m thiS Section are used for the analysIs of 
population and migratIon presented by Kltts (1988 Chapter 5), but they have 
subsequently been overwntten by links generated usmg the fully automatic pro­
cedures descnbed m Sections 6 4 and 6 5 

62 An Example IndIvIdual LIfe HIstory 

A truly linked example mdlvldual life history IS presented m Table 4 This 
serves two purposes First, It mtroduces the dlscnmmatory power of the stan­
dardised and coded data Second, It provides an illustratIOn of tYPiCal migratIOn 
patterns among the urban elite 

loao da SIlva Sao Mlguel probably moved to the Town of VI ana m about 1828, 
because he first appears on the muster-rolls m the second Ink and handwntmg of 
the First Company Soon thereafter, he moved from hiS first place of residence 
- a household m which a family of merchants lived - to an apartment of hiS 
own, less than 100 metres away Later, he mamed m 1836, and remamed based 
m Vlana untIl he died m 1878, he appears on every electoral register between 

87 1111S polOt IS Illustrated by consldenng a hypothetical, closed, stable populalion m 
which every person hves for exactly 35 years - about 12,783 days With a populatIOn 
of around 4,000 persons, the probablhty of a person belOg born on a panIcu1ar day 
IS 031 (4,000/12,783), the probablhty of two persons belOg born on that day IS 

010 (031 2) Then, With, say, 35% of the populatIOn shartng the most common first 
component name, the probabIlity of two persons belOg born on one day and belOg 
given the same first component name IS 0 03 (0 35 .0 312) 

88 In fact, 138 poSSible linkages were generated, but 5 were rejected because of lOcon­
slstencles In other fields 
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Table 4. The Life History of Joao da Silva Sao Miguel 

21/12/1808 
Muster-Rolls 
Date of Birth 
Birthplace 
Occupation 
Address 

Sao MIguel de Carrelra (Braga Dlstnct) 
Cloth Merchant 
I, Rua do Caes, I, Rua do Vtllannho 

Electoral Registers 1834,1835, ,1878 
Birthplace Sao MIguel de Aves 

Sao MIguel 
Matnz Idem 
Sao MIguel de Setelada 

Age discrepancy From 42 Electoral Rolls 
MInimum 0, Maximum 9, Mode 2, 
Mean - 0 07, Standard deviation 3 23 

Marital Status Single -1836, Marned 1840-
Occupation Merchant 

Cemetery Lists 
Date of Death 
Birthplace 
Marital Status 
Address 

29/07/1878 
Sao Mlguel de Juntelra 
Marned 
Rua do Caes 

Occurrences of HIS Sons 

(porto Dlstnct) 
(Vlana Dlstnct) 
(Vlana Dlstnct) 
(Unknown) 

(Unknown) 

Joao da Sllva Sao Mlguel JUnior was Issued With a passport for Brazil 
In 1859 (aged 21) He does not appear on any other documents, so It IS 
unlikely that he ultimately returned to Viana 

Manuel da Sllva Sao Mlguel appears on the electoral registers between 
1880 (aged 41, Single, merchant) and 1911 He marned between 1883 
and 1888, but hiS Wife died between 1891 and 1894 He appears on the 
cemetery hsts In 1919 

Ant6nIo da SIlva Sao Mlguel was Issued With a passport for RIO de 
Janeiro In 1856 (aged 14). He returned before 1880, when he began to 
appear on the electoral registers (Single, merchant), he appears on the 
cemetery lists In 1910 

Jose da SIlva Sao Mlguel was Issued With a passport for BrazIl In 

1861 (aged 18, occupatIOn calXelro) He does not appear on any other 
documents, so It IS unhkely that he ultlmately returned to Vlana 

, ' , 
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1834 and 1878, and on the cemetery lIst of the latter year. He and hIs wIfe 
had at least four chIldren, of whIch three were sent to BrazIl, thereby aVOIdIng 
mIlItary conscnptlOn HIs wIfe dIed In 1906 

The lInkage of records refemng to Joao da SIlva Sao Mlguel IS partIcularly 
straIghtforward because hIs name suffered lIttle vanatIon, It was always recorded 
In full, IncludIng all hIs component names Also, apart from one of hIS sons, 
nobody else WIth the same full name appears to have eXIsted In Vlana dunng 
the penod of study 89 Further, hIS wIfe and chIldren are also easIly IdentIfied, 
SInce no other famIly appears to have had full names termInatIng WIth the 
components Sao MJguel Thus, wIth respect to names, the SIlva Sao Mlguels 
are certaInly not typIcal At the same tIme, however, the record lInkage of 
the Sao Mlguels IS almost certaInly correct, so that vanatJons In other Items of 
InformatIOn concernIng Joao da SIlva Sao Mlguel can be used to provIde an 
Introductory IllustratIOn of the dlscnmInatory power of these fields 

FITSt, age dIscrepancIes can be InvestIgated under the assumptIOn that Joao 
da SIlva Sao MlgueI's date of bIrth was accurately recorded (twIce) on the 
muster-rolls As can be seen, there was sometImes a dIfference of up to 9 years 
between hIS actual and recorded age Second, It IS known from the marnage 
records of Santa Mana MaJor that Joao da SIlva Sao Mlguel (bIrthplace Sao 
Mlguel de Carrelra, Borough of Barcellos, Dlstnct of Braga) marned Rosa Mana 
d'Amonm (bIrthplace Santa Mana MaJor) on 10 February 1836, therefore, hIS 
recorded mantal status IS always accurate ThIrd, occupatIOnal InformatIOn 
on Joao da SIlva Sao MJguel IS also always accurately recorded, and always 
consIstently coded - as commerce In the occupatIon functIon code, and tertIary 
In the occupatIOn sector code FInally, consldenng bIrthplace, It IS lIkely that 
Joao da SIlva Sao Mlguel personally provIded hIS bIrthplace for hIS muster­
roll entnes and marnage record, whIle the authontles draWIng up the electoral 
regIsters dId not consult hIm dIrectly, and those draWIng up the cemetery lIsts 
sImply could not ThIs may explaIn why the five bIrthplaces gIven on the latter 
two documents dIffer from each other, and from the three bIrthplaces recorded 
elsewhere As can be seen, hIS first recorded bIrthplace on the electoral regIsters 
IS erroneous, hIS second (sImply Sao Mlguel) IS wrongly coded as the nearest 
pansh wIth that patron saInt, hIS thIrd ([Matnzlldem) IS also erroneous, and hIS 
fourth, together WIth that recorded on the cemetery lIst, are unIdentIfied 

63 Dlscnmmatory Power of Record Lmkage Vanables 
In thIS SectIon, the dlscnmInatory power of the vanables avaIlable for record 
lInkage IS dIscussed more generally In order to explore the Issues raIsed, the 

89 The slIght complIcation that anses because one of loa da SIIva Sao Mlguel's sons IS also called loao da SIIva Sao Mlguel IS easily resolved USing age informatIOn 
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records of males appeanng on the cemetery hsts m the penod 1875-1899 are 

exammed closely Attention IS restncted to these 1,844 records90 for two rea­

sons First, young children, who only appear on the earher cemetery hsts, and 

whose first component name alone was usually recorded, are excluded Second, 

the extent of mter-generatlOnal repetitIOn of full names IS reduced Of course, 

the advantage of this analYSIS IS that mdlvlduals rarely appear more than once 

on the cemetery hsts,91 so that potential hnks are known to be false 

Names are Without doubt the most powerful vanable consistently available 

for record hnkage However, while the standardisation and codmg of compo­

nent names overcome the problems of vanatlOn m the recordmg of component 

names, they fall to resolve those of component name omission or reordenng 

These problems can be approached usmg search algonthms which explore the 

database for occurrences of component name subsets, generatmg files of poten­

tial hnks In essence then, the standardised full name vanable can be used to 

bnng together all poSSible hnks The resultmg chams can then be diVided usmg 

other mfonnatlOn 
To explore these Issues, the frequencies With which the standardised full 

names of the example records appear more than once are shown for different 

numbers of component names m Table 5 (It IS to be noted that thiS analYSIS IS 

perfonned under the assumptIOn that names were consistently recorded m full, 

which may not have been the case) 

Table 5. Full Name Repetition on the Cemetery Lists 

Number of Component Names 

Frequencies 1 2 (%) 3 (%) >4 

1 3 317 81 911 94 280 

2 0 46 12 47 5 3 

3 0 14 4 5 1 0 

>4 0 13 3 2 0 0 

Total (Different Names) 3 390 100 965 100 283 

Total (Occurrences) 3 527 1028 286 

The figures mdlcate that by hnkmg on standardised full name only, less than 

20% of hnks are false Further, by consldenng the sub-population With full 

names conslstmg of three or more component names only, thiS figure reduces 

to about 5% Where hnkage of the male urban ehte IS concerned, the figure, 

though difficult to quantify, ought to be even smaller 

90 The sample excludes a few indiViduals for whom one or more component names are 

not known, for example, that of a body washed up on VI ana 's beach 

91 A small number of indiViduals do appear on the cemetery hsts more than once, but 

the fact that their corpses were dug up and then rebuned IS usually recorded 
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Also, the 1,248 different standardised full names conslstmg of three or more 
component names were exammed m order to find how many of them occur With 
an IdentIcal first component name as subsets of one or more of the 283 names 
conslstmg of four or more component names, 84 do, m a total of 104 longer 
names Of these matches, 73 mvolved the mcluslon or addition of one more 
component name, m 13 cases between the first and second components, m 17 
cases between the second and third components, m 40 cases at the end of a 
three-component name, and m the other 3 cases at the end of a four-component 
name All the remammg 11 matches mvolved the mcluslOn or addItIon of two 
more component names 

Next, age mformatIon IS considered Age IS the most powerful vanable for 
differentiatIOn between different persons with IdentIcal standardised full names 
For example, age mformatIon IS aVailable for 42 of the 104 false matches IdentI­
fied above, the age discrepancies associated With these 42 paIrS of records92 have 
the followmg statistIcs minimum 2, maximum 76, mean 26 I, and standard de­
viatIon 19 7 With respect to vanatlOns m the recorded ages of mdlvlduals, 
the truly linked example of the prevIous SectIOn proVides a useful illustratIOn 
StatIstIcs of the 42 available age discrepancies are minimum 0, maximum 9, 
mode 2,93 mean -0 I, and standard deViatIon 32 Further, the number of indi­
Vidual ages recorded as bemg greater than 90 on the electoral registers suggests 
that age discrepancy mcreases With actual age 94 Nevertheless, the evaluatIon 
of the discrepancy between two ages IS not straightforward Havmg calculated 
an approximate year of birth from available date of birth or age mformatlon, 
two approaches might be adopted First, a fixed cutoff pOint for the discrep­
ancy IS considered Where fathers and sons share IdentIcal standardised full 
names, a difference of 15 years would usually proVide the correct diVISion of 
records, however, where persons not directly related share Identical standard­
ISed full names, a 15 year cutoff pomt for age differences would sometImes fall 
to proVide adequate diVISIOn 95 Second, the discrepancy might be scored, thiS 
approach IS adopted m the linkage of the Vlana data, and IS descnbed In Section 
64 

Fmally, mantal status, occupatIOn and birthplace mformatlon are considered 
On the one hand, man tal status and occupatIOn mformatlon are rarely as accu­
rately recorded as for the truly linked example of the prevIOus Section On the 
other hand, birthplace mformatlOn rarely presents the complete lack of accuracy 
eVident m the truly linked example of the prevIOus Section, nevertheless, It IS 
scarcely informative for record linkage smce It IS only recorded on a handful of 
electoral registers, and because a large proportion of the population was born m 

92 These age discrepancies are 2,2,3,5,5,5,6,7,8, 10, 11, 12, 13, 14, 14, 15, 16, 20,20,20,21,21,22,23,26,27,28,29,32,38,40,41,41, 41, 42, 44, 47, 51, 57, 67,75, and 76 
93 The modal age discrepancy of 2 years anses because, In the example given, age was for some years updated from the prevIOus year's electoral register 94 Some researchers, however (e g NItzberg, 1968), find no eVidence of any correlatIOn between age and magmtude of age discrepancy 
95 For example, 16 of the 42 age discrepancies reported above were less than or equal to 15 
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the Vlana Itself 
In conclusion, the Vlana data can certainly not be descnbed as being of 

high quality However, consldenng the two main problems of record linkage 
(vanatlon and errors In IdentifYing Items, and duphcatlon of IdentifYing Item 
sets), the techmques descnbed In prevIOus sections allow the former problem 
to be reduced considerably, and, because the male urban ehte are of pnmary 
Interest, the latter problem IS relatively small 

6 4 Lmkage Variables and Criteria 

In this SeCtion, the hnkage vanables and cntena discussed generally In the 
prevIous Section are descnbed exphcltly first, the vanables extracted from each 
record are descnbed, then the match sconng functIOns developed to measure the 
consistency of paIrS of these vanables are descnbed Finally, the apphcatlOn of 
these van able match sconng functIOns uSing a record match sconng function IS 
descnbed 

The most Important vanable IS the NID, from this vanable, three hnkage 
vanables are extracted document (DOC) , pansh (PAR), and year of entry on 
document (YOE) The next most Important vanable IS the standardised full 
name (SFN), this IS extracted as a senes of standardised component name codes 
(SCNCs) together with their respective frequencies of occurrence In the data base 
(CNFs), and the number of component names (NOCN) IS separately recorded 
Other vanables extracted are birthplace code (BPC), estimated year of birth 
(EYB), available directly from date of bllth or indirectly from age, mantal 
status code (MSC), occupatIOn function code (OFC), and occupatIOn sector code 
(OSC) 

The match sconng functIOns developed to measure the consistency of these 
vanables essentially return one of several values, they return a value of umty 
when insufficient information IS available, a value greater than umty when the 
matching cntena are met, and a value less than umty when they are not The 
match sconng functions are name (FNAM) , document (FDOC) , year of en­
try (FYOE), pansh (FPOE), birthplace (FBPC), bllth and residence interactIOn 
(FBOR), year of bllth (FEYB), age at entry (FAAE), mantal status (FMSC), 
occupatIOn (FOCC), duphcate electoral (FDEL), and record (FREC) 

The name match functIOn compares the standardised full names of two rec­
ords The two standardised full names are considered to be consistent If they 
share the same first component name, and all the component names of the 
shorter name occur In the longer name If the two standardised full names 
are inCOnsistent, the name match score (FNAM) IS set to 0, otherwise, It IS 
set according to a companson of the numbers of component names If both 
standardised full names have more than four components, It IS set to 2, If both 
have more than five, It IS set to 3, If both have more than SIX, It IS set to 4, and, 
If both have seven, It IS set to 5 

The document match function checks two cntena that individuals only appear 
once on the electoral registers of any year, and that individuals do not reappear 
after haVing been buned. If these cntena are met, the document match score 
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(FDOC) IS set to 1, otherwIse It IS set to 0 

The year of entry match functIon IS mcorporated m order that records WIth 
no age, man tal status, occupatIOn, or bIrthplace mformatlOn can be Imked to 
records WIth close years of entry If the absolute value of the dIfference between 
the years of entry (AYE) IS less than 15, the year of entry match score (FYOE) 
IS set to Just greater than I 

FYOE = 1 + (I5-AYE) e (0 0006) 
Further, an explIcIt allowance IS made for records from the electoral regIsters 

drawn up m the years 1837-1839 (m WhICh only names were recorded) If one 
of the records IS from an electoral regIster drawn up m the years 1837-1839, 
and the other record IS from an electoral regIster drawn up for the same pansh 
m the years 1834-1842, the year of entry match score IS set to Just greater than 
2 

FYOE=2+(7-AYE)e(0 1) 
The pansh match functIOn requIres that both records refer to resIdents of the 

same pansh, or that such mformatIon IS unavaIlable If these cntena are met, 
the pansh match score (FPOE) IS set to 1, otherwIse It IS set to 1/8 

The bIrthplace match functIOn checks that two places of bIrth are consIstent 
For example, If the panshes of bIrth are avaIlable for both records, then they 
must be IdentIcal, but where, say, only one pansh and one borough of bIrth 
are avaIlable, the pansh must merely be m that borough If these CrItena are 
met for a bIrthplace outsIde the TOWn/CIty of VIana, the bIrthplace match score 
(FBPC) IS set to 6, If they are met for a specIfied pansh of VIana, It IS set to 3, 
If they are met for VIana WIth pansh unspecIfied, It IS set to 2, If mformatlOn IS 
unavaIlable It IS set to 1, and If the cntena are not met, It IS set to 1/2 

An addItIOnal bIrth or resIdence mteractlOn match functIon IS mcluded so that 
where place of bIrth and pansh of reSIdence match scores are unavaIlable but 
the place of bIrth of one record IS the place of reSIdence of the other (I e one 
of the two panshes of the Town/CIty of Vlana), the bIrth or reSIdence match 
score (FBOR) IS set to 2, otherwIse It IS set to 1 

The year of bIrth match functIOn compares year of bIrth mformatIon If one 
or both the estImated years of bIrth are unavaIlable, the year of bIrth match 
score (FEYB) IS set to 1 OtherwIse, the year of bIrth match score IS set 
accordmg to the absolute value of the dIscrepancy between the estImated years 
of bIrth Further, because the recordmg of age was sometImes qUIte maccurate 
on the electoral regIsters, the score allocated to the dIscrepancy depends on the 
combmatlOn of documents from whIch the records ongmate Where records 
from the muster-rolls, passport books, or cemetery lIsts are concerned, the year 
of bIrth match scores are set as follows for dIscrepancIes from 0 to 4 years, 
the scores are 65, 64, 63, 62, and 6 1, for dIscrepancIes from 5 to 14 years, 
the scores are 1 10, 109, 108, 107, 106, 105, 104, 103, 102, and 101, for 
dIscrepancIes from 15 to 24 years, the scores are 1, 1/2, 1/4, 1/8, 1/16, 1/32, 
1/64, 1/128, 1/256, and 1/512, and for dIscrepancIes of more than 24 years, the 
score IS set to 0 Where both records are from the electoral regIsters, the year 
of bIrth match scores are set as follows for dIscrepancIes from 0 to 4 years, the 
scores are 65, 64, 63, 62, and 6 1, for dIscrepancIes from 5 to 14 years, the 
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scores are 46, 45, 45, 43, 44, 45, 44, 43, 42, and 4 I, for discrepancies 
from 15 to 24 years, the scores are 46, 45, 45, 43, 44, 45, 44, 4 3, 42, 
and 4.1, and for discrepancies of more than 24 years, the score IS set to 1/24 

An additIOnal age at entry mteractlon match functIOn IS mcluded to ensure 
that the age at entry Implied by the linkage of year of birth and year of entry 
mfonnatlon from two records IS reasonable If the year of entry for one record 
precedes the year of birth Implied by the other, then the age at entry match 
score (FAAE) IS set to 0 If the linkage of a record from the electoral registers 
would Imply that the age of the elector was less than 15, then the age at entry 
match score IS set to 0 And, If the linkage of a record from the cemetery lists 
would Imply an age at death of less than 0 or greater than 124, then the age at 
entry match score IS set to 0 Otherwise, It IS set to 1 

The mantal status match function can be applied at two levels The first, 
a strong mantal status match, reqUires that the Implied manlal statuses are 
Identical The second, a weak mantal status match, merely requires that an 
mdlvldual cannot have been expliCitly recorded as smgle after they had been 
expliCitly recorded as mamed, or widowed Where a muster-roll record IS 
mvolved, a strong mantal status match IS reqUired, otherwise only a weak mantal 
status match IS reqUired These differences are mcorporated because the muster­
rolls were compiled dunng a relatively short penod m which the vanatlon of 
mfonnatlOn may be assumed to be minImal, but the other documents were 
compiled over long penods In which recordIng IS likely to suffer Increased 
vanatlon, and mantal status will also have changed naturally For a consistent 
mantal status match (weak or strong, as appropnate), the mantal status match 
score (FMSC) IS set to I, and for a poor match, It IS set to 1/2 Also, Irrespective 
of the documents from which the records ongmate, If the mantal status of one 
record Indicates that he IS a member of the clergy, while the other record's 
mantal status IS speCified as SIngle, mamed, or widowed, then the mantal status 
match score IS set to 1/4. 

The occupatIOn match functIOn requires that occupatIOn function codes and 
occupation sector codes are Identical, If they are, the occupation match score 
(FOCC) IS set to 6 Otherwise, If the occupatIOn functIOn codes are Identical, 
but the occupatIOn sector codes are not, or the occupation function codes are 
not Identical, but the occupatIOn sector codes are, then the occupation match 
score IS set to 1/2 FInally, If the occupatIOn functIOn codes are not Identical, 
and the occupatIOn sector codes are very different (I e a pnmary sector and a 
tertiary sector), then the occupation match score IS set to 1/8 

FInally, an additional duplicate electoral match functIOn IS Included If both 
records are from electoral registers drawn up In the same year, then the dupli­
cate electoral match score (FDEL) IS set to 1/4, otherwise It IS set to 1 This 
allows for two pOSSibilitieS FITst, certam electors are known to have sometimes 
appeared on the registers of both panshes drawn up In a particular year Sec­
ond, sometimes two (sometimes even three) electors With Identical names and 
Virtually IndistIngUishable other charactenstlcs appear on the electoral register 
of one pansh This problem IS discussed further In SectIOn 67, which covers 
the perfonnance, and limitations, of the record linkage 

The record match functIOn evaluates each of the above match scores, and 



Record Lmkage of the V/ana Data 

calculates the record match score (FREC) as their product 
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FREC = FNAM • FDOC • FYOE • FPOE • FBPC • FBOR • FEYB • FAAE • FMSC • FOCC • FDEL 

The record match function was tuned by adJustmg the match sconng functIOns 
to emulate a human decIsion process This was accompbshed usmg a number 
of hnkage examples from the Vlana Database, mcludmg several of the most 
difficult Also, all possible combmatlOns of vanable match scores were gener­
ated and analysed, to ensure that the record match sconng functIOn was m some 
sense robust 

The tumng of the record match sconng function IS best Illustrated With a few 
examples First, record match scores must be mtUltlvely meanmgful with respect 
to the vanable match scores from which they are generated, for example, the 
combmatlOn of a good age match score and a poor occupatIOn match score (due 
to occupatIOnal moblhty, perhaps) must generate a higher record match score 
than that generated by a poor age match combmed With a good occupatIOn 
match Second, pecuhantles of the data bemg Imked must be accommodated, 
for example, the eXistence of records with only age mforrnatlOn, and the hkeli­
hood that certam electors sometimes appeared on the electoral registers of both 
parishes m a particular year Third, Important mteractlons between hnkage van­
abIes must be exammed, for example, the Implied age at death resultmg from 
the linkage of a record from the cemetery hsts to a record with age mforrnatlOn 
on another document 

In general, a record match score less than or equal to umty IS conSidered as a 
poor record match, while a record match score greater than umty IS conSidered 
as a good record match The match sconng functIOns are sum man sed m Table 
6 

Table 6. Match Scoring Functions 

FunctIOn Poor match Unavailable Good match 

FNAM 0 1 to 6 
FDOC 0 1 
FYOE I 1 0006 to I 009 
FPOE 1/8 1 I 
FBPC 1/2 1 2,3 or 6 
FBOR I I 2 
FMSC 1/4 or 1/2 1 I 
FOCC 1/8 or 1/2 1 6 
FEYB o to 1 I 1 to 65 
FAAE 0 I 1 
FDEL 1/4 I I 

The power of the record match function can be Illustrated by completmg the 
diSCUSSion of the micro-analYSIS presented m the prevIOus SectIOn The 104 
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pairs of records Identified m SectIOn 6 3, for which the shorter full name occurs 
with an Identical first component name as subsets of the longer name, were 
lInked usmg all but one of the van able match sconng functions descnbed - the 
document match sconng functIOn was suppressed 20 of the 104 pairs were 
lInked, but It IS Important to emphasise that not one would have been lInked 
If the document match sconng function had been mcluded m the record match 
sconng function These 20 pairs were scrutlmsed m order to ascertam the cause 
of the failure of the algonthm to Identify their potentIal lInks as false An 
example Illustrates the problem clearly Ant6mo JoaqUlm Perelra was buned m 
1889, he was born m Monserrate, and died aged 54, mamed, with no recorded 
occupatIon, Ant6mo JoaqUlm Perelra Braga was buned m 1895, he was also 
born m Monserrate, he died aged 55, mamed, and was recorded as bemg a 
shoemaker Unfortunately, m the record lInkage of the Vlana data, usmg the 
methodology and techmques adopted, It would be Impossible not to lInk a pair 
of records with such simIlar charactenstlcs, Without failIng to lInk other pairs 
of records which do pertam to the same hlstoncal person 

65 Lmkage Strategy 

The approach adopted essentially compnses five stages, mcorporatmg a combi­
natIOn of agglomerative and diVISive procedures In Stage 1, all records with 
IdentIcal standardised full names are lInked together mto chams In Stage 2, 
a search algonthm IdentIfies pam of chams for which standardised full names 
mdlcate a possible match - a possible match IS defined as occumng when two 
standardised full names share the same first component name, and all other 
component names of the shorter name occur m the longer name These chams 
are lInked together to fonn larger chams In Stage 3, the chams of records are 
divided mto blocks of records, blocks of records are defined as havmg the same 
number of component names, and IdentIcal sets of component names, With the 
same first component name, but other component names not necessanly always 
m the same order In Stage 4, the blocks of records are further divided mto sub­
blocks usmg supplementary mfonnatlOn, these sub-blocks represent different 
hlstoncal persons With Identical sets of standardised component names Fmally, 
m Stage 5, each cham of blocks and sub-blocks IS dealt With separately First, 
lInks between sub-blocks of different blocks are generated, startmg With the most 
lIkely name matches Then, agam drawmg upon supplementary mfonnatlOn, a 
set conslstmg of the records of one hlstoncal person IS extracted 

Thus, Stages 1 & 2 are agglomerative, they ensure that all pOSSible matches 
are lInked together wlthm chams Stages 3 & 4 are diVISive, they break down 
the chams mto blocks and sub-blocks, accordmg to the name vanable alone, and 
then usmg supplementary mfonnatlOn Fmally, Stage 5 IS agam agglomerative, 
m that sub-blocks of different blocks are collected, enablIng a set conslstmg of 
the records of one hlstoncal person to be extracted In the remamder of thiS 
SectIOn, the five stages compnsmg the record lInkage strategy are descnbed m more detaIl 

In Stage 1, all records With Identical standardised full names are lmked to­
gether mto chams Stage 1 lInkage statIStICS are shown m Tables 7 and 8, for 
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males and females respectIvely Consldenng males, It can be seen that whIle 
the mean number of records per set IS greater than four for names wIth four or 
less component names, It IS about two for names WIth five or more component 
names TIns reflects two phenomena first, the lIkelIhood of two IndIvIduals 
shanng a full standardIsed name decreases as the number of component names 
Increases, second, IndIvIduals wIth many component names were often recorded 
USIng only a subset of those names 

FollOWIng Stage I, only records belongIng to males wIth full names consIstIng 
of three or more components are consIdered ThIs IS In order that attentIon IS 
focused on records for whIch the name vanable has substantIal dlscnmInatory 
power In the context of thIs research, thIs does not present a problem because 
the male urban elIte are of pnmary Interest However, It IS noted that It IS 
perfectly possIble for a name wIth two components to be rarer than another 
name wIth three or more components, so the exclUSIOn of names with two or 
less components represents a somewhat sImplIstIc approach 

In Stage 2, a search algonthm IdentIfies paIrs of chaInS for whIch standardIsed 
full names IndIcate a possIble match - a possIble match IS defined as occumng 
when two standardIsed full names share the same first component name, and all 
other component names of the shorter name occur In the longer name These 
chaInS are lInked together to fonn larger chaInS AccordIng to these cntena, any 
Stage I cham may be lInked to many other Stage I chaInS, so the resultant Stage 
2 chaInS often compnse a number (sometImes a very large number) of Stage I 
chaInS The effect of Ignonng component name order for all but first component 
names IS Illustrated In Table 9 A companson of Tables 7 and 9 IndIcates that 
for names of three to SIX components, the number of sets has decreased For 
example, consldenng names wIth SIX components, It can be seen that two names 
occumng Just once each are IdentIcal except for the order of theIr thIrd to sixth 
component names, thus, In Table 9, the number of sets of Just one record has 
fallen by two, whIle the number of sets of exactly two records has nsen by one 

FollOWIng Stage 2, only chaInS of more than one record are consIdered, thIS 
IS because chaInS of only one record represent sets consIstIng of the records of 
only one hlstoncal person 

In Stage 3, the chaInS of records are dIvided Into blocks of records, these 
blocks of records are defined as haVIng IdentIcal sets of standardIsed component 
names, but not necessanly always In the same order The blocks correspond to 
the sets of records shown In Table 9 

In Stage 4, the blocks of records WIth IdentIcal sets of standardIsed component 
names are dIvIded Into sub-blocks USIng supplementary InfonnatlOn, these sub­
blocks represent different hlstoncal persons WIth IdentIcal sets of standardIsed 
component names Sub-blockmg IS perfonned as follows FIrst, the records 
of a block are sorted by NID Thus, the records from each document type 
are processed separately, muster-roll records are consIdered first, then electoral 
register records, then passport book records, and finally cemetery lIst records, 
and, wlthm the latter three document types, the records are sorted m tIme 
Then, each document type IS processed separately, and wlthm each document 
type, each year of entry IS processed separately Each record bemg processed IS 
compared WIth each eXlstmg sub-block of the block, and, If appropnate, lInked 
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Table 7 Stage 1 Record Linkage StatiStiCS (Males) 

Component 
Names 2 3 4 5 6 7 

Records 
10 Set 
I 53 1131 3466 1369 209 33 5 
2 16 263 743 269 31 6 I 
3 I7 139 340 102 16 4 I 
4 6 89 217 80 7 3 
5 8 57 188 57 3 
6-10 9 189 512 169 26 I 
11-50 10 176 698 231 15 3 
51-1000 7 22 23 
Sets 126 2066 6187 2277 307 50 8 
Records 1519 9597 28945 9167 891 136 16 

Total Sets 11021, Records 50271 

Table 8. Stage 1 Record Linkage Staltsllcs (Females) 

Component 
Names 2 3 4 5 6 7 

Records 
10 Set 
I 51 1080 2240 779 140 25 2 
2 15 211 172 I2 4 
3 7 76 48 
4 5 42 17 
5 2 29 3 

;: 6-10 8 45 I 
11-50 11 45 2 

I, 51-1000 2 11 
Sets 101 1539 2483 791 144 25 2 

I Records 706 4050 2841 803 148 25 2 ," Total Sets 5086, Records 8575 ' , 
, I 

Table 9. The Errect of Ignoring Component Name Order, 
for all but First Component Names (Males) 

Component 
Names 2 3 4 5 6 7 

Records 
10 Set 
I 53 1131 3395 1352 206 31 5 
2 16 263 741 270 32 7 
3 17 139 342 100 16 4 
4 6 89 219 80 7 3 
5 8 57 188 57 3 
6-10 9 189 510 170 26 I 
11-50 10 176 698 231 15 3 
51-1000 7 22 23 
Sets 126 2066 6116 2260 305 49 8 
Records 1519 9597 28945 9167 891 136 16 
Total Sets (Blocks) 10960, Records 50271 
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to It If none of the compansons with eXistIng sub-blocks are satisfactory, then a 
new sub-block IS created to contaIn the record For each companson, the record 
IS compared with every record In a particular sub-block, and the geometnc mean 
of all the record match scores IS calculated If thiS average record match score 
exceeds UnIty, the sub-block IS lInked to the sub-block Where several average 
record match scores exceed UnIty, the record IS Inserted m the sub-block With 
the highest average record match score 

In certaIn clfcumstances, the sub-blockmg process therefore becomes slIghtly 
complIcated, for example, where more than one electoral register record eXists 
for the same year of entry wlthm a SIngle block (I e two or more electors 
In a particular year had matchIng names) ConSider the sub-blockIng of the 
block With standardised full name Manuel Jose Rodngues By the time the 
sub-blockIng process has reached the year of entry 1854 on the electoral reg­
Isters, two sub-blocks have been created In 1854, four electors were recorded 
With the standardised full name Manuel Jose Rodngues, two In the pansh of 
Santa Mana MalOr, and two m Monserrate The sub-blockIng process calculates 
average record match scores for the companson of each of these four electoral 
register records With each of the two eXlstmg sub-blocks, thus, eight compar­
Isons are made The companson record and sub-block With the highest average 
record match score are then lmked, and the sub-blockIng process recalculates 
the compansons of the three remammg records with the sub-block In which the 
first record has been Inserted This iterative process contmues until all the four 
electoral register records have been allocated to sub-blocks 

Lmkage statistics summansIng the effects of Stages 2, 3 & 4 are shown m 
Table 10 It can be seen that the 39,079 records compnse a total of 8,725 blocks, 
these blocks have been allocated to 6,531 chaInS, and have been diVided mto 
11,103 sub-blocks Thus, at the end of Stage 4, a minImum of 6,531, and a 
maximum of 11,103 hlstoncal persons have been Identified 

re FollOWIng Stage 4, only chams of more than one sub-block are conSidered, 
thiS IS because chams of only one sub-block represent sets conslstmg of the 
records of only one hlstoncal person 

Fmally, m Stage 5, each chaIn of blocks and sub-blocks IS dealt With sepa­
rately First, lInks between sub-blocks of different blocks are generated, startIng 
With the most lIkely name matches Then, agam drawmg upon supplemen­
tary mformatlon, a set conslstmg of the records of one hlstoncal person can be 
extracted Two dlstmct procedures are performed on each ch am 

In Stage 5A, the block of records whose standardised full name compnses the 
largest number of component names - the master block - IS selected from the 
cham Then, any other blocks whose standardised full names compnse a subset 
of these master component names are selected from the cham All the records 
selected are stored m a sub-chaIn Next, the standardised component names of 
the master block are notIOnally reordered by frequency of occurrence, and thelf 
codes are stored m a vanable Then, the standardised component names of all 
the other blocks m the sub-cham are Similarly reordered Fmally, the blocks of 
the sub-cham are sorted by thiS notlOnalIy-reordered-standardlsed-component­
name-code vanable This procedure results In an ordenng of blocks by some 
measure of the lIkelIhood that members of the block match members of the 
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Table 10. Stages 2, 3, & 4: Record Linkage Statistics 

Component Blocks 10 Ch3J.n Chams Blocks Sub-blocks Records 

Names 2 3 4 S 6- ll- Sl- SOl-
10 SO SOO 1000 

One-block 

Chams 

3 4814 4814 4814 S612 1799l 

4 98S 98S 985 lOOS 2489 

5 121 121 121 124 199 

6 19 19 19 19 28 

7 2 2 2 2 2 

Multi-block 

OtalDs 

3&4 333 101 3S 6 14 2 49l 1276 1749 7864 

3&S 21 2 23 48 63 287 

3&6 2 2 6 7 8 

3&7 2 2 4 

3,4&5 7 8 9 7 2 3 36 646 1081 4406 

3,4&6 2 3 12 13 54 

3,4&7 4 S 7 

3,5&6 3 4 5 

3,6&7 3 3 17 

3,4,S&6 2 3 S 35 47 129 

3,4,S.6,&7 2 2 700 1312 5296 

4&S 22 23 47 S3 291 

4&6 2 2 2 

TOTALS 6531 8725 11103 39079 

Note that there IS a slight discrepancy between Tables 9 and 10 On the one hand, ID Table 9 there are a total 

of 10,960 Blocks and SO,271 records, or, consldenng recon:l5 with three or more component names only. 8.768 

Blocks and 39,155 Records On the other hand. m Table 10 there are a total of 8,72S Blocks and 39079 Records 

The differences anse because the statistics for the two tables were calculated at stages of database development 

between which the raw data were edited, and a number of records With erroneous names were deleted 

master block 96 

In Stage 5B, each sub-block of each block ID the sub-chaID IS compared WIth 
the master block, and, If appropnate, linked to It For each companson, every 
record ID the sub-block IS compared WIth every record ID the master block, and 
the geometnc mean of all the record match scores IS calculated; thus, If there 

96 For example, a block WIth several relatIvely rare component names ID common WIth 
the master block and one relatIvely common component name mlsslDg. IS more hkely 
to contalD records whIch pertam to the same hlstoncal person as those of the master 
block than a block WIth several relatIvely common component names ID common WIth 
the master block and one relatively rare component name mlsslDg 
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Table 11. Final Record Linkage Statistics 

Component Blocks m Cham Chams Blocks Records 
Names I 2 3 4 5 6-10 

One·block 
Chams 

3 7099 7099 7099 25489 
4 1728 1728 1728 5690 
5 198 198 198 402 
6 34 7 7 10 
7 7 7 7 10 

Multi-block 
Chams 
3&4 - 467 67 11 1 546 1184 6025 
3&5 35 4 2 - 41 90 367 
3&6 4 2 41 90 367 
3&7 
3,4&5 - 12 6 1 19 65 331 
3,4&6 1 1 3 14 
3,4&7 
3,5&6 1 1 3 23 
3,6&7 1 - 1 4 9 
3,4,5&6 - 5 10 2 13 66 
3,4,5,6,&7 
4&5 37 6 43 92 476 
4&6 2 2 4 4 

TOTALS 9731 10544 39079 

are rm records m the master-block, and rs records m the sub-block, the average 
score WIll be the geometrIc mean of rm • rs record match scores If thIS average 
record match score exceeds umty, the sub-block IS linked to the master-block 
Havmg then extracted all the records of one hlstoncal person, and returned 
any remammg records of the sub-cham to the malO cham, the linkage program 
returns to Stage 5A 

Fmal linkage statIstIcs are shown m Table 11 It can be seen that from 
the 39,079 records, 9,731 hlstoncal persons have been Identified, thIS figure 
lies between the mlmmum (6,531) and maxImum (11,103) number of hlstoncal 
persons Identified at the end of Stage 4 Of these, 9,057 mdlvldual chams 
compnse records wIth IdentIcal standardIsed full names, however, a total of 
666 mdIVIdual chams (7% of all mdIVIdual chams) have only been created 
because the lInkage strategy specIfically allows for component name omIssIon 
and reversal Indeed, one partIcular mdlvldual cham compnses eIght dIfferent 
blocks Gon~alo Joaqum Almelda Sousa Sa Baptlsta appears on the muster­
rolls once, on 26 electoral regIsters, and on the cemetery lists once There IS 
vIrtually no doubt that all these 28 records pertam to a smgle hlstoncal person, 



48 The Reconstitution of VlQna do Castelo 

since there IS a high degree of agreement among the vanables, his year of birth 
IS always between 1780 and 1785, he was always employed In the customhouse, 
and, presumably, he got mamed between 1836 and 1842 Examples of the eight 
different combinations of his component names are 

NID 

1-17--003--01 
2-854-2--058 
2-835-2--029 
2-834-2--030 
2-852-2--049 
2-845-2--059 
2-844-2--041 
2-836--2-132 

Standardised Full Name 

Gon"alo Joaquln Almelda Sousa Sli Baptlsta 
Gon"alo Joaquln Almelda Sous a Baptlsta 
Gon"alo Joaquln Almelda Sli Baptlsta 
Gon"alo Joaquln Almelda Baptlsta 
Gon"alo Joaquln Almelda Sli 
Gon"alo Joaquln Almelda 
Gon"alo Almelda Sli Baptlsta 
Gon"alo Almelda Baptlsta 

66 illustrative Example Linkages 

In order to clanfy the preceding sections on linkage vanables, cntena, and par­
ticularly procedure, two Illustrative example linkages are drawn from the Viana 
data The first example IS taken from Stage 5A, where a standardised full name 
consisting of SIX standardised component names (Ant6mo Perelra elrne Sli/Sllva 
Besera Fagundes) has been selected from a chain as the first standardised full 
name With the largest number of component names The chain from which 
this block has been selected IS one of four long chains compnslng many com­
binations of standardised component names beginning With the common first 
component names Ant6mo, Joiio, Jose, and Manuel, these chains contain 345, 
135, 356, and 253 blocks, 999, 274, 807, and 725 sub-blocks, and 2781, 920, 
2516, and 2120 records, respectively 

In Table 12, the ordenng of blocks by some measure of the hkehhood that 
members of the block match members of the master block IS shown In Table 
13, the diVISion of blocks Into sub-blocks IS Illustrated Finally, In Table 14a, 
the extracted records of one hlstoncal person are shown, and In Table 14b, the 
records returned to the main chain are shown 

An Important pOint that must be made IS that, haVing extracted the records of 
one hlstoncal person, the remalmng records of the sub-chain must be returned 
to the main chain, the hnkage procedure must not continue to work on the re­
maining records of the sub-chain The reason for thiS IS best Illustrated With a 
Simple example The remaining records In the sub-chain all have the standard­
Ised full name Ant6mo Pererra Sli/SIIva, thiS IS a subset of Ant6mo JoaquIn­
Perelra Sli/SIIva, which IS the standardised full name of a block stIli In the main 
chain. 

An examinatIOn of the records presented In Tables 14a and 14b suggests that 
the record hnkage IS very satisfactory. In particular, It can be seen that If the 
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first record of block 6 sUb-block 1 (NID 2-844-2-163) had been IndIVIdually compared With the master block, It would have been linked to It The record was not linked to the master block because a more likely lInk eXists between It and the other record of block 6 sub-block 1 (NID 2-845-2-214), that lInk beIng more likely because the standardised full names are IdenlIcal (also there IS a parIsh match and a place of birth match) 

The second illustratIve example linkage IS chosen to demonstrate the limi­tatIOns of the record lInkage procedure adopted This example concerns the sub-blockIng of Just one block - the block with standardised full name Manuel Jose Rodngues This block was alluded to earlier In the descnptlOn of Stage 4 of the linkage strategy The linkage procedure diVides the 99 records of thIS block among eight sub-blocks 
In Table 15, the resultant sub-blocks are presented, Table 15a contaInS the records of the first sub-block, and Table 15b contaInS the other sub-blocks On the one hand, an examInatIOn of the records presented In Table 15a suggests that the linkage of the first sub-block IS not very salisfactory In partIcular, It can be seen that In many years In the 1850s three electors are Included In the sub-block, so at least three different hlstoncal persons are contaIned In the first sub-block On the other hand, an examInaliOn of the records presented In Table 15b suggests that the linkage for the remaInIng sub-blocks IS qUIte salIsfactory The second sub-block contaInS the records of a pnest, the third contaInS the records of a wood-carver, and, the fourth contaInS the records of a shoemaker FInally, The last four sub-blocks each contaIn Just one sIngle cemetery list record, It IS likely that one or two of these may belong to records which have been allocated to the first sub-block The problem occurs because the linkage procedure IS unable to diStIngUiSh adequately between the records which are allocated to the first sub-block Con­sldenng the InformatIon available from the electoral registers of 185 I, the char­actenslics of the three IndIViduals are as follows 

ParIsh EYB MSC OFC OSC Actual OccupatIOn 

Santa MarIa MalOr 1805 7 
Monserrate 1804 3 
Monserrate 1807 7 

6 
4 
4 

3 Vendelro (Trader) 
3 Pmtor (PaInter) 
2 Sapatelro (Shoemaker) 

As can be seen, two of the three electors lIve In the same pansh, all three have estImated years of bIrth WIthIn three years of each other, two are mamed, two are engaged In trades, and two are engaged In the tertiary occupatIon sector Of course, It would be pOSSible to adjust the linkage procedure so that these records would be separated But, there are many Instances where linkage VarIables exhibit legitimate change, so, If the lInkage procedure were adjusted, other sub-blocks would be Incorrectly partItIOned 
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Table 12. lIIustrative Example Linkage 1: 

Stage 3 

NID 

Ordenng of Blocks (B) 

2-856-1--048 
2-861-1--D54 
2-862-1--D64 
2-863-1-073 
2-864-1--D71 
2-865-1--D68 
2-866-1--D61 
2-867-1--D65 
2-868-1-067 
2-869-1--D64 
2-870-1-064 
2-871-1--D62 
2-872-1--D66 
2-874-1-062 
2-875-1-060 
2-876-1--D62 
2-877-1--D71 
2-878-1--D71 
2-880-1-101 
2-881-1--D97 
2-883-1-118 
2-888-1-112 
2-891-1-125 
2-894-1--D78 
2-895-1-068 
4-900-0-136 
2-873-1--D65 
2-845-1--D35 
2-847-1--D27 
2-846-1--D25 
2-852-1-038 
2-853-1--046 
2-854-1--D51 
2-855-1--048 
2-857-1-041 
2-858-1-052 
2-859-1--045 
2-860-1--D53 
2-844-2-163 
2-845-2-214 
2-855-2-026 
3--867-0-010 
2-911-2-169 
4-9 1 9--D--IOI 

B Standardised Full Name 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
3 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 

Ant6mo Perelra Cime SatSllva Besera Fagundes 
Ant6mo Perelra Cime SatSllva Besera Fagundes 
Ant6mo Perelra Clme SatSliva Besera Fagundes 
Ant6mo Perelra Clme SatSliva Besera Fagundes 
Ant6mo Perelra Clme SatSliva Besera Fagundes 
Ant6mo Perelra Cime SatSliva Besera Fagundes 
Ant6mo Perelra Clme SatSliva Besera Fagundes 
Ant6mo Pereua Clme SatSilva Besera Fagundes 
Ant6mo Pereua Clfl1e SatSliva Besera Fagundes 
Ant6mo Perelra Clme SatSilva Besera Fagundes 
Ant6mo Perelra Cime SatSilva Besera Fagundes 
Ant6mo Perelfa Clfl1e SatSilva Besera Fagundes 
Ant6mo Perelfa Clme SatSilva Besera Fagundes 
Ant6mo Perelra Clme SatSliva Besera Fagundes 
Ant6mo Perelfa Clme SatSliva Besera Fagundes 
Ant6mo Perelra Cime SatSliva Besera Fagundes 
Ant6mo Pereua Clfl1e SatSilva Besera Fagundes 
Ant6mo Perelra Clme sa;Silva Besera Fagundes 
Ant6mo Pereua Clme SatSliva Besera Fagundes 
Ant6mo Pereua Clfl1e SatSliva Besera Fagundes 
Ant6mo Perelra Clfl1e SatSliva Besera Fagundes 
Ant6mo Perelfa Cime SatSilva Besera Fagundes 
Ant6mo Pereua Clfl1e SatSilva Besera Fagundes 
Ant6mo Pereua Clme SatSliva Besera Fagundes 
Ant6mo Perelfa Clme Sa;Sliva Besera Fagundes 
Ant6mo Perelra Clfl1e SatSilva Besera Fagundes 
Ant6mo Clme SatS!lva Besera Fagundes 
Ant6mo Perelfa SatSilva Besera Fagundes 
Ant6mo Pereua Besera Fagundes 
Ant6mo Pereua Clme 
Ant6mo Perelfa Clme 
Ant6mo Perelra Clfl1e 
Ant6mo Pereua Clme 
Ant6mo Pereua Clme 
Ant6mo Pereua Clme 
Ant6mo Perelfa Clme 
Ant6mo Pereua Clme 
Ant6mo Perelra Clfl1e 
Ant6mo Perelra SatSliva 
Ant6mo Pereua SatSliva 
Ant6mo Perelra SatSilva 
Ant6mo Pereua SatSilva 
Ant6mo Pereua SatSilva 
Ant6mo Pereua SatSliva 
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Table 13. Illustrative Example Linkage 1: 

Stage 4 DIVIsIOn of Blocks (B) Into Sub-Blocks (SB) 

Lmkage Vanables 

NID B SB BPC EYB MSC OFC OSC NAME ACRONYM 

2-856-1--D48 1 1 1822 2 10 3 APCSBF 
2--861-1--{)54 1 1 1815 2 10 3 APCSBF 
2-862-1--{)64 1 1 1827 7 10 3 APCSBF 
2-863-1-073 1 1 1827 7 APCSBF 
2-864-1--{)71 I I 1827 7 10 3 APCSBF 
2-865-1-068 I I 1827 7 10 3 APCSBF 
2--866-1-061 1 I 1827 7 10 3 APCSBF 
2-867-1-065 1 1 1827 7 10 3 APCSBF 
2--868-1-067 I 1 1827 7 10 3 APCSBF 
2--869-1-064 1 1 1827 7 10 3 APCSBF 
2--870-1--{)64 1 1 1827 7 10 3 APCSBF 
2-871-1--{)62 I I 1827 7 10 3 APCSBF 
2--872-1--{)66 I I 1827 7 10 3 APCSBF 
2-874-1-062 I I 1827 7 10 3 APCSBF 
2--875-1-060 1 1 1827 7 10 3 APCSBF 
2-876-1--{)62 1 1 1827 7 10 3 APCSBF 
2-877-1-071 1 1 1827 7 10 3 APCSBF 
2--878-1--{)71 1 1 1827 7 10 3 APCSBF 
2-880-1-101 1 1 1828 7 10 3 APCSBF 
2--881-1-097 1 I 1828 7 10 3 APCSBF 
2-883-1-118 I I 1827 7 10 3 APCSBF 
2-888-1-112 1 1 1827 7 10 3 APCSBF 
2-891-1-125 I I 1827 7 10 3 APCSBF 
2-894-1--{)78 I I 1828 7 10 3 APCSBF 
2-895-1--{)68 I I 1828 7 10 3 APCSBF 
4-90()"'{)""136 I 1 11010101011 1819 2 10 3 APCSBF 
2-873-1-065 2 I 1827 7 10 3 A CSBF 
2-845-1-035 3 1 1819 6 10 3 AP SBF 
2-847-1--{)27 4 I 1821 I 10 3 AP BF 
2-846-1--{)25 5 I 1820 I 10 3 APC 
2--852-1--{)38 5 I 11010101011 1818 7 10 3 APC 
2-853-1--D46 5 I 1822 7 10 3 APC 
2--854-1--{)51 5 1 1821 2 10 3 APC 
2-855-1--D48 5 I 1821 2 10 3 APC 
2-857-1--D41 5 1 1823 2 10 3 APC 
2--858-1--{)52 5 I 1824 10 3 APC 
2-859-1--D45 5 I 1824 2 10 3 APC 
2-860-1--{)53 5 1 1825 2 10 3 APC 
2-844-2-163 6 I 1100040 I 000 1819 6 3 AP S 
2-845-2-214 6 I 11000401000 1820 7 3 AP S 
2-855-2--{)26 6 2 1800 7 6 3 AP S 
3-867--D-01O 6 3 11010101010 1854 3 AP S 
2-911-2-169 6 4 1883 3 4 2 AP S 
4-919-0--101 6 4 11010102000 1874 2 4 2 AP S 
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Table 14a. Illustrative Example Linkage 1: 

Stage 5 Extracted Hlstoncal Persons 
Lmkage Vanables 

NID B SB BPC EYB MSC OFC OSC NAME ACRONYM 

2-845-1-035 3 I 1819 6 10 3 AP SBF 
2-846-1-025 5 I 1820 I 10 3 APC 
2-847-1-027 4 I 1821 I 10 3 AP BF 
2-852-1-038 5 I 1l01O1O1O11 1818 7 10 3 APC 
2-853-1-046 5 I 1822 7 10 3 APC 
2-854-1-051 5 I 1821 2 10 3 APC 
2-855-1-048 5 I 1821 2 10 3 APC 
2-856-1-048 I I 1822 2 10 3 APCSBF 
2-857-1-041 5 I 1823 2 10 3 APC 
2-858-1-052 5 I 1824 10 3 APC 
2-859-1-045 5 I 1824 2 10 3 APC 
2-860-1-053 5 I 1825 2 10 3 APC 
2-861-1-054 I I 1815 2 10 3 APCSBF , 

1 2-862-1-064 I I 1827 7 10 3 AP.CSB F I. 2-863-1-073 I I 1827 7 APCSBF 
2-864-1-071 I I 1827 7 10 3 APCSBF • 2-865-1-068 I I 1827 7 10 3 APCSBF ~ 
2-866-1-061 I I 1827 7 10 3 APCSBF 
2-867-1-065 I I 1827 7 10 3 APCS.B F 

, 2-868-1-067 I I 1827 7 10 3 APCSBF I' 2-869-1-064 I I 1827 7 10 3 APCSBF 11 
2-870-1-064 I I 1827 7 10 3 APCSBF 

,I 

;i 2-871-1-062 I I 1827 7 10 3 APC.S B F 
2-872-1-066 I I 1827 7 10 3 APCSBF 
2-873-1-065 2 I 1827 7 10 3 A CSBF 
2-874-1-062 I I 1827 7 10 3 APCSBF 
2-875-1-060 I I 1827 7 10 3 APCSBF 
2-876-1-062 I I 1827 7 10 3 APCSBF 
2-877-1-071 I I 1827 7 10 3 APCSBF 
2-878-1-071 I I 1827 7 10 3 APCSBF 
2-880-1-101 I I 1828 7 10 3 APCSBF 
2-881-1-097 I I 1828 7 10 3 APCSBF 
2-883-1-118 I I 1827 7 10 3 APCSBF 
2-888-1-112 I I 1827 7 10 3 APCSBF 
2-891-1-125 I I 1827 7 10 3 APCSBF 
2-894-1-078 I I 1828 7 10 3 APCSBF 
2-895-1-068 I I 1828 7 10 3 A PC.S B F 
4-900-0-136 I I 11010101011 1819 2 10 3 APCSBF 
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Table 14b. Illustrative Example Linkage 1: 

Stage 5 Records Returned to Mam Cham 

Lmkage Vanables 

53 

NID B SB BPC EYB MSC OFC DSC NAME ACRONYM 

2-844-2-163 6 1 11000401000 1819 6 3 AP S 
2-845-2-214 6 1 11000401000 1820 7 3 AP S 
2-855-2-026 6 2 1800 7 6 3 AP S 
3-867-0-010 6 3 11010101010 1854 AP S 
2-911-2-169 6 4 1883 3 4 2 AP S 
4-919--0-101 6 4 11010102000 1874 2 4 2 AP S 

re 

6 7 Performance of the Approaches Adopted 

No absolute measure of the correctness of the record linkage of the Vlana 
data has yet been developed Such a measure would Ideally need to conSIder 
the effects of the coding, standardIsatIOn, and Imkage procedures separately 
Nevertheless, whIle to guesstImate the value of such a measure would merely 
prOVIde spunous accuracy, the mIcro· analysIs presented m SectIOns 63 and 64 
do suggest that a figure such as the proportIOn of records linked correctly mIght 
be extremely hIgh 

It IS felt that by InItIally proceeding wIthout the aId of sophIstIcated record 
linkage programs, the problems mherent m the Vlana data have been closely 
understood, In thIS respect, the inItIal lInkage of the muster-rolls proved mvalu­
able It IS also felt that, as a result, the software and technIques reqUIred to 
overcome these problems and hnk the data both automatIcally and accurately, 
have been more effectIvely developed 

Companng the technIques presented here WIth those reVIewed earher, several 
pOints are worth emphaslSlng FIrst, the use of a database system has proved 
mvaluable, more partIcularly, the use of the SCIentIfic InformatIon Retneval 
(SIR) Data Base Management System (DB MS) for the storage, coding, hnk­
age, and subsequent retneval of the Vlana data has proved Invaluable Second, 
although the Vlana data can certainly not be descnbed as bemg of hIgh qual­
Ity, the standardIsatIOn and coding process allows the mdlvldual standardIsatIOn 
of vanables to the extent reqUIred for record hnkage, any and all standardIs­
atIon and codmg problems can be overcome ThIrd, another advantage of the 
record linkage procedure IS that the usual assumptIon that the IIkehhood of any 
randomly chosen paIr of records pertaining to the same hlstoncal person IS inde­
pendent of informatIon avaIlable elsewhere IS unnecessary By uSing chainS and 
sub-chainS of blocks and sub-blocks, the record linkage of clusters of records 
becomes pOSSIble 

On the other hand, there are two apparent dIsadvantages In the apphcatlOn of 
the technIques presented here FIrst, as demonstrated WIth the second IllustratIve 
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Table 15a. Illustrative Example Linkage 2: 

Stage 4 DlVlslOn of Blocks (B) mto Sub-Blocks (SB) 

Linkage Yanables 

CHAIN B SB NID BPC EYB MSC OFC OSC 

10100925 152 1 1-810-0-804 1805 2 4 2 
10100925 152 1 2-837-2-105 
10100925 152 1 2-839-2-10 1 7 3 
10100925 152 1 2-844-1-290 11010103010 1804 2 4 3 
10100925 152 1 2-845-1-364 1807 2 4 3 
10100925 152 1 2-848-1-250 1806 3 4 3 
10100925 152 1 2-849-1-284 1814 2 4 2 
10100925 152 1 2-849-1-324 1807 3 4 3 
10100925 152 1 2-851-1-378 1805 7 6 3 
10100925 152 1 2-851-2-162 1804 3 4 3 
10100925 152 1 2-851-2-184 1807 7 4 2 
10100925 152 1 2-852-2-111 11010103010 1807 3 4 3 
10100925 152 1 2-853-1-332 1806 7 6 3 
10100925 152 1 2-853-2-135 1813 3 4 3 
10100925 152 1 2-853-2-158 1809 7 4 2 
10100925 152 1 2-854--1-309 1805 7 6 3 
10100925 152 1 2-854--2-144 1806 3 5 3 

, 10100925 152 1 2-854--2-145 1808 2 4 2 
I, 10100925 152 1 2-855-1-299 1805 7 6 3 
I1I 10100925 152 1 2-855-2-140 1806 3 4 3 

I : 10100925 152 1 2-855-2-141 1808 2 4 2 
10100925 152 1 2-856-1-296 1806 7 6 3 

~ 10100925 152 1 2-856-2-138 1807 3 4 3 
10100925 152 1 2-857-1-273 1807 7 6 3 
10100925 152 1 2-857-2-132 1808 3 4 3 

!! 
10100925 152 1 2-858-1-312 1808 2 6 3 
10100925 152 1 2-858-2-140 1809 3 4 3 
10100925 152 1 2-859-1-291 1808 7 6 3 

;1 10100925 152 1 2-859-2-141 1810 1 4 3 
d 10100925 152 1 , 2-860-1-326 1808 2 6 3 

10100925 152 1 2-861-1-322 1799 2 6 3 
10100925 152 1 2-862-1-345 1799 2 6 3 
10100925 152 1 2-863-1-439 1799 2 6 3 
10100925 152 1 2-864--1-406 1799 2 6 3 
10100925 152 1 2-865-1-407 1799 2 6 3 
10100925 152 1 2-866-1-397 1799 2 6 3 
10100925 152 1 2-867-1-420 1799 2 6 3 
10100925 152 1 2-868-1-440 1799 2 6 3 
10100925 152 1 2-869-1-427 1799 2 6 3 
10100925 152 1 2-870-1-427 1799 2 6 3 
10100925 152 1 2-871-1-418 1799 2 6 3 
10100925 152 1 2-872-1-456 1799 2 6 3 
10100925 152 1 2-873-1-437 1800 2 6 3 
10100925 152 1 2-874--1-436 1800 2 6 3 
10100925 152 1 2-875-1-431 1800 2 6 3 
10100925 152 1 2-876-1-432 1800 7 6 3 
10100925 152 1 2-877-1-441 1800 7 6 3 
10100925 152 1 2-878-1-455 1800 7 6 3 
10100925 152 1 2-880-1-645 1800 2 6 3 
10100925 152 1 2-881-1~24 1800 2 6 3 
10100925 152 1 4-882"'{)""()28 11010102220 1808 2 6 3 

, 
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Stage 4 DIVIsIOn of Blocks (b) mto Sub-Blocks (SB) 
Lmkage Vanables 
CHAIN B SB NID BPC EYB MSC OFC OSC 

10100925 152 2 2-834-1-187 1792 4 9 3 10100925 152 2 2-835-1-161 1793 4 9 3 10100925 152 2 2-837-1-226 10100925 152 2 2-838-1-248 10100925 152 2 2-839-1-225 10100925 152 2 2-845-1-331 1799 4 9 3 10100925 152 2 2-848-1-239 1796 9 3 10100925 152 2 2-849-1-314 1797 3 9 3 10100925 152 2 2-853-1-358 1803 4 9 3 10100925 152 2 2-854-1-310 1816 4 9 3 10100925 152 2 2-855-1-300 1816 4 9 3 10100925 152 2 2-856-1-297 1807 4 9 3 10100925 152 2 2-857-1-274 1808 4 9 3 10100925 152 2 2-858-1-313 1809 4 9 3 10100925 152 2 2-859-1-292 1809 4 9 3 10100925 152 2 2-860-1-325 1808 4 9 3 10100925 152 2 2-861-1-323 1808 4 9 3 10100925 152 2 2-862-1-344 1808 4 9 3 10100925 152 2 2-863-1-438 1808 4 9 3 10100925 152 2 2-864-1-405 1808 4 9 3 10100925 152 2 2-865-1-406 1808 4 9 3 10100925 152 2 2-866-1-396 1808 4 9 3 10100925 152 2 2-867-1-419 1808 4 9 3 10100925 152 2 2-868-1-439 1808 4 9 3 10100925 152 2 2-869-1-426 1808 4 9 3 10100925 152 2 2-870-1-426 1808 4 9 3 10100925 152 2 2-871-1-417 1808 4 9 3 10100925 152 2 2-872-1-455 1808 4 9 3 10100925 152 2 2-873-1-436 1808 4 9 3 10100925 152 2 2-874-1-435 1808 4 9 3 10100925 152 2 2-875-1-430 1808 4 9 3 10100925 152 2 4-875~ 11010101010 9 3 10100925 152 3 2-877-1-534 1837 2 8 3 10100925 152 3 2-880-1~6 1846 1 4 2 10100925 152 3 2-881-1~25 1846 1 4 2 10100925 152 3 2-883-1-710 1846 6 4 2 10100925 152 3 2-88&--1~30 1846 2 4 2 10100925 152 3 2-891-1~90 1845 2 4 2 10100925 152 3 2-895-1-335 1839 6 4 2 10100925 152 3 4-906-0-089 11010101011 1842 3 9 2 10100925 152 4 2-880-2-439 1854 7 4 2 10100925 152 4 2-881-2-446 1854 7 4 2 10100925 152 4 2-883-2-453 1854 7 4 2 10100925 152 4 3-884-()...{) 12 11010101011 1857 2 4 2 10100925 152 5 4-866-0-059 110 10 102300 I 7 3 10100925 152 6 4-870-0-014 2 8 3 10100925 152 7 4-87&--0-058 11010101011 3 10100925 152 8 4-883-0-119 11010101012 1858 2 
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example lInkage of Section 6 6, the lInkage procedure IS deSigned so that there IS 
sometimes a slight tendency toward over-lInkage TIllS means that where several 
records share very similar charactenstIcs (e g those of the three electors with 
standardised full name Manuel Jose Rodngues), they are simply lInked together It IS argued that thiS deSign feature of the lInkage procedure IS not a great 
disadvantage In general, shght over-lInkage IS preferable to under-linkage, It 
IS reassunng to know that all the records of a particular hlstoncal person are 
linked together Also, the effects of slight over-hnkage can be controlled In 
analyses of the linked data Where a slightly over-linked indiVidual life history 
IS analysed, the charactenstlcs of the constituent records can be chosen to be an 
unbiased sample of the available charactenstlcs 

The second disadvantage of the linkage procedure IS that It may appear to be 
somewhat ad hoc - although the match sconng functions have been tuned to 
produce the deSired lInkage of the Vlana data, they are not directly applIcable 
elsewhere Nevertheless, the methodology and general approach adopted are 
very fleXible, and would therefore only reqUire some modificatIOns of det31l In 
order that they might be applied elsewhere 

Finally, It IS again noted that the record hnkage process presented here may 
reqUire some further development before a full reconstitutIOn of the whole pop­
ulatIOn of Vlana, incorporating the Vital registratIOn records can be attempted 

7. SUMMARY 

This paper has addressed a number of methodological and substantive Issues In 
record hnkage In general, and In the reconstitutIOn of the Town/City of Vlana 
In particular 

First, the economic and demographiC history of Viana were discussed, and 
local and national events In the nineteenth century were summansed In order to 
estabhsh the circumstances under which the sources being used were created 
Then, the manuscnpt sources (muster-rolls, electoral registers, passport books, 
and cemetery lists) on which the reconstitution IS currently based were descnbed 
In detail 

ReconstitutIOn methodology was Introduced With a review of some record 
linkage studies and techmques Record hnkage studies were classified accord­
Ing to whether or not vanatlOn or errors or both eXist In IdentifYing Items of 
informatIOn, and whether or not there IS duplication of IdentlfYlng Item sets The 
comblnatlon of these problems was seen to determine the approach to record 
linkage Nevertheless, It was argued that whatever approach IS adopted ought 
to be fully automatic, ensunng both that hnkage cntena are carefully defined 
beforehand, and that those cntena are consistently apphed. 

Next, the use of the SClentlfic Informatlon Retneval (SIR) Data Base Man-
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agement System (DBMS) for the storage, standardIsatIon and coding, hnkage, 
and subsequent retneval of the Viana data was descnbed 

Finally, the record hnkage of the Viana data was descnbed In detail The 
record hnkage was not presented WIthin a fonnal framework because to do 
so hes beyond the scope of thIS research, however, It IS frur to say that the 
groundwork for such a framework has been laId 

-
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APPENDIX A.I Example Muster-Roll 

, 
• 
\ 

, . 
" , , 

" 

I 

\, 

, 
I 
~~ 

, .' >-
\ . . 
. 
~ 

'. 
~ ... 

<, 

/- , 
, 1/"; 

RUA 8/9 

10800701 

I - 1 
(' !- _' _.L,~_~ :::-,-=--:::, __ ,: -E I -- _. -I
, 

-1------ - - .. - - -,-- - ~_I ~ - - - -
I 

, 
B _;.u~!...:._;'-"~ ___ ~ _ ---- ----- _+-' .... _'=,·_'-""' __ 1 ___ ._ 

,,r "",'Z') '2 ' . T-/1 -,ti I, roW:; ., ~,",-, --'.-'"+. _ ____ I-4T,~4":.-;.6L.<:..- ~!.:..-"-, --f---
r--- ._L -, -, -- _ - - . .. -

f .. 

- , 
I . 

-
" - '. I 

I '. ~----------'----_______________ i 

, 



Appendix A 59 

APPENDIX A.2 £xample Electoral Req13ter 
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APPENDIX A.3 Example P ... port Book 
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AppendIX A 

Example Cemetery Li~t 

'" 171 

I 
1" I ;1.1"" I t;1 .. p ,"; .. . / ~, 

I ., ""ll • -~" J.~I '" • 

. i; .#.1;,. rX'#I:--u ";:r 

. 
I 
I , 

•••• 1 

.... 

61 



-
j 

\ 
I 

/1 
I 

I, 
I' If 

I 
1 , I 

If 
, ' 

1 

, 

I' 
" 

62 

APPENDIX B 

The ReconstitutIOn of Viana do Castelo 

Data Recorded on the Electoral Registers 

Key 

Van able 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 

Descnptlon 

Name 
Age m Years 
Mantal Status 
Occupation 
Birthplace 
Road of ResIdence 
LIteracy 
Household Head 
Number of Tax Categones Recorded 
SOCIal QualIficatIOns 
ObservatIOns 
ElIgIble for Election 
ElIgIble for Jury ServIce 
Major Contnbutor (one of the 40 hIghest taxpayers) 

The final column (15) proVIdes an mdlcatIOn of the qualIty of the document (A, 
B, or C) and whether It appears to be an update of the prevIous electoral regIster 
(U) 



Year 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1880 
1881 
1883 
1888 
1891 
1894 
1895 
1911 
1931 

Vanable 
I 2 
• • 
• • 
• • 
• 
• 
• 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

3 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

4 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

5 

• 
• 
• 

• 

6 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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7 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

8 
• 
• 
• 

9 

4 
4 
4 
7 
5 
4 
4 
4 
4 
4 
4 
4 
6 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
2 
2 
2 

(an • denotes that the Information was recorded) 

10 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

1I 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

12 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

13 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

14 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

15 
A 
A 
A 
A 
A 
A 
B 
A 
B 
C 
C 
C 
C 
B 
B 
B 
A 
C 
B 
B 
A 
B 
B 
B 
A 
B 
A 
A 
A 
A 
A 
A 
A 
A 
B 
A 
A 
AU 
B 
BU 
BU 
AU 
BU 
BU 
A 
B 
AU 
B 
A 
A 
A 
A 
A 
A 
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MANUSCRIPT SOURCES 

ArqU/vo DlStntal de Vlana do Castelo 

Baptlsmos 
Santa Mana MalOr, -1876 
Monserrate, -1867 
Casamentos 
Santa Mana MalOr, -1872 
Monserrate, -1867 

ArqU/vo do Governador Civil do DlStnto de Viana do Castelo 

Llvros dos Passaportes, 1835-1935 
Estatlstlcas da Popular;iio do DlStnto de Vianna do Castello, 1837-1867 and 

1869-1890 (excludmg 1863 and 1877, years precedmg those m which 
natIonal censuses were conducted) 

Reglstro da LlSta Geral dos mdlvlduos do Concelho de Vianna para votar na 
Elelr;iio da Ciimara MUnicipal, 1888 

ArqU/vo MUnicipal de Vlana do Cas/elo 

LIsta Geral das Companhlas de Ordenanr;as do DIstrlto de Vlanna da Terr;elra 
Bngada 

Reglstro da LlSta Geral dos mdlvlduos do Concelho de Vlanna para votar na 
Elelr;iio da Ciimara MUnicipal 1834-1840, 1842-1847, 1849-1850, 
1852-1853, 1855, 1869, 1881, 1891, 1894, 1931 

Reglstro dos menores sepultados no cemltt!no publico de Vlanna do Castello, 
1855-1930 

Reglstro dos adultos sepultados no cemlteno publiCO de Vlanna do Castello, 
1855-1930 

Arrolamento das Pessoas e CO/sas, 1871 

BlbllOteca MUnicipal de Viana do Castelo 

Reglstro da LlSta Geral dos mdlvlduos do Concelho de Vlanna para votar na 
Elelr;iio da Ciimara MUnicipal 1841, 1848, 1851, 1854, 1856-1868, 
1870-1878, 1880, 1883 
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PRINTED SOURCES 

AbbrevlGtura de Endereros (Telephone Directory), 1986 Vlana do Castelo 
Almanak do D,stnto de VlGnna do Castello Blbhoteca MUnicipal de Vlana do 

Castel0 
A Aurora do LIma, 1862, 1880, 1882-1884, 1886-1888, 1890, 1895 Blbhoteca 

MUnicipal de Vlanna do Castel0 
A Aurora do L,ma, 1856-1870, 1895-1951 Blbhoteca MUnicipal do Porto 
Censo da Popularao do Remo de Portugal 1/1/1864, 1/1/1878, 1/12/1890, 

1/12/1900 LIsboa 
Denommarao de Ruas, 1937 Arqulvo MUnicipal de Vlana do Castelo, No 1226 
Grande EnclclopldlG Portuguesa e Braszlelra LIsboa e RIO de Janeiro Echtonal 

Enclclopidla 
Leglslarao Portuguesa, 1840, 1842, 1852, 1859, 1883 BnlJsh Museum o Pnmelro de JaneIro, 1882 LIsboa 
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