Researching Households in the French and English Canadian Context:
Record Linkage of the 1871-1881 Canadian Censuses
Historical demographers currently portray the late nineteenth century as a critical period in the study of population phenomena such as fertility decline, urbanization, immigration and non-kin coresidence.  These researchers have not only addressed the complexity of social behaviour during this period, but they have also changed our understanding of the timing and development of this behaviour.  Studies of household structure have also provided many clues about the evolution of family life.  The life course approach suggests further complexities by stressing the effect of earlier life course transitions on later ones and the impact of family members’ life course transitions on each other.   Studies of household structure based on census microdata often lack the dynamic element emphasized by the life course approach because they examine households at one point in time.  However, longitudinal studies of the life course events do not typically include information on family members in their household groupings, preventing scholars from connecting information on life course transitions to household characteristics.  

This paper addresses a new initiative at the Département de Démographie, Université de Montréal, to develop a historical demography research infrastructure which combines cross-sectional and longitudinal population microdata in an effort to better address demographic and family change during the nineteenth century.  The primary sources necessary to support the development of nineteenth-century cross-sectional microdata are available in Canada-wide decennial censuses.  In contrast, primary sources for the creation of nineteenth-century longitudinal data—namely, parish or civil registers which list key demographic events—are consistently available for the Québec Catholic population only.  Record linkage, or “the bringing together of information derived from independent sources concerning a particular historical individual,” of Canadians across decennial censuses offers one way to construct longitudinal data from two cross-sectional primary sources.
  This paper discusses the record linkage procedures used in a project to link married couples and single persons from the 1% sample of the 1871 Canadian census to the 100% database of the 1881 Canadian census.
  The record linkage strategy used in this project is discussed in the light of two similar initiatives to link 1861 and 1871 Ontario census data and to link the 100% 1880 U.S. census database to sampled U.S. census data from 1870 and 1900.
  
Linking the 1871 and 1881 Canadian Censuses
The 1871-1881 Canadian census record linkage initiative has been undertaken in the context of the pioneering work of the Programme de recherche en démographie historique (PRDH), a research programme first established at the Département de Démographie, Université de Montréal, in 1966.  The PRDH created a longitudinal linked database of the French population resident in the St. Lawrence valley, drawing upon baptismal, marriage and burial registers, as well as other information.  The original goal of the PRDH was to reconstitute the Québec population up to 1850.  However, the current PRDH database contains transcriptions of all baptismal, marriage and burial acts from 1621 to 1799, of which baptisms and burials of children  have been linked up to 1765 and marriages and burials of adults up to 1799.  The PRDH is now being extended beyond 1799 with the addition of burial acts of Québec Catholic persons born before 1850 who died between 1800 and 1850.
  To date, some 30,000 of the 45,000 1800-1850 Québec burial acts have been linked to the PRDH database.  The PRDH facilitates research on demographic behaviour, life course patterns and family generations during the seventeenth and eighteenth centuries.  To stimulate longitudinal analyses of individuals in their household context for the nineteenth-century period, two grants from the Social Sciences and Humanities Research Council of Canada and the Fonds québécois de la recherche sur la société et la culture (FQRSC) are funding the linkage of the 1% database of the 1871 Census of Canada to the 100% database of the 1881 Canadian census.
  
Besides the PRDH, the 1871-1881 Canadian census linkage project is situated in the context of several previous Canadian initiatives.  Canadian projects in census record and parish register linkage include the linking of the 1666 and 1667 censuses of Canada by the PRDH to evaluate the quality of these enumerations, record linkage of the 1861 and 1871 censuses of central Ontario by Gordon Darroch at York University, the family reconstitution of Québec families in the Saguenay and Charlevoix regions in the BALSAC database spearheaded Gérard Bouchard at the Université de Québec à Chicoutimi, and a panel database of Montréal French-Canadian, Irish and English families developed by Sherry Olson and Pat Thornton.
  The most similar census linkage project currently being conducted is in the United States:  the Minnesota Population Center’s effort to link U.S. census data from 1870 and 1900 to the 100% database of the 1880 U.S. census.  Since all HRDI projects are conducted with a view toward the trans-atlantic context of our work, we have attempted to devise a census record linkage methodology which is compatible with our sister project in Minnesota.  However,  the particularities of the Canadian context, which features two distinct French and English populations, has necessitated the creation of a dual record linkage strategy, one suitable for French Canadians and another for English Canadians.
General census record linkage issues
Methological articles discussing historical record linkage strategies describe similar previous projects, such as the linkage of the 1880 and 1900 U.S. census manuscripts and linkage of the 1880-81 Philadelphia death register to the 1880 U.S. census.
   Beyond descriptions of procedures and reports of linkage success rate, these articles have raised important issues related to reasons for the failure to link, including emigration, death, error in one or both sources, name changes, duplication or finding too many linkage candidates, and have identified individuals who are linked with difficulty, such as infants, young children, young adults, persons of low economic rank, manual workers, black Americans and single men.  The most important issue raised concerns the biases which can result from particular record linkage strategies.  
Researchers who embark on record linkage projects are typically advised to avoid linking on variables which they plan to use in analysis.  Such advice presumes that linked files will be used exclusively by their creators.  In contrast, recent initiatives by the Minnesota Historical Census Project, the Canadian Families Project and the Canadian Century Research Infrastructure seek to create historical population data files which will find a broad audience of users with varying research agendas.  The MPC 1870-1880-1900 record linkage project will restrict linkage of the U.S. censuses based on a strict minimum of variables which do not change across time.   These variables include first and last name, age at two points in time, race and birthplace.  To avoid introducing a bias related to migration, place of residence will not be included as a linkage variable.  In addition, couples and individuals will be linked without regard to the presence of other household members, to avoid privileging large households.  The MPC record linkage approach proposes three different samples, one which links all men, a second which links women who never marry in the census interval and a third which links married couples.
  The 1870 and 1900 U.S. samples are large, featuring 383,308 and 375,930 individuals respectively.  To restrain their record linkage workload and improve the chances of making positive links based on a small number of criteria, the MPC will focus on individuals and couples with uncommon names.
In essence, the MPC record linkage approach differs from previous efforts by focusing on the representativity of the linked sample rather than on the accuracy of links.
  The strong advantage of this approach is that it will create a set of linked census microdata which can be used for a variety of research purposes.  However, the specific linkage strategy devised by the MPC to attain this goal is not entirely suitable for the Canadian context, for several reasons.  First, the Canadian population is a tenth the size of the U.S. population, and our microdata sample sizes are consequently much smaller.  The 1% sample of the 1871 Canadian census which we plan to link to the 100% 1881 Canadian census database features 19,783 married persons, 20,764 single men and 19,597 single women (see Table 1).  As a result, it has not proven necessary to focus on uncommon names in order to save time.   Second, Canada’s distinct immigration and emigration history has produced differences in the name stock of French Canadians, English Canadians and Americans.  Third, the availability of a 100% sample of the 1880 U.S. census has created some distinct options in the search for Canadian individuals and couples who migrated to the U.S. between 1871 and 1881.  Fourth , the range of variables which can be usefully employed for record linkage differs in the case of French Canadians and English Canadians.  Finally, it is likely that the MPC will face greater difficulties than the Canadian team on account of urban residence.   Previous U.S. record linkage projects indicate that urban dwellers are harder to link   Consistently larger proportions of the U.S. population lived in urban areas:  in 1870/1 27% of Americans and 15% of Canadians lived in a town or  city with a population of 3,000 or more; by 1900/1, 41% of Americans and 27% of Canadians lived in urban areas.  As a result, it is possible that urban residence will pose greater risks for the linkage of Americans than Canadians.
French-Canadian Name Cleaning

PRDH researchers who conducted seventeenth- and eighteenth-century parish register record linkage enjoyed the tremendous advantage of linking on the first and last names of from three to six individuals:  the individual(s) named in the baptismal, marriage or burial acts, as well as their parents.  This combination of names both reduced the sets from which to choose a link and assured a high number of positive links.  In addition, the combination of names available on which to link meant that the PRDH team could rely upon names only in their record linkage efforts.  As a result, the PRDH created an expertise in the cleaning of names, an expertise which facilitated the treatment of French names in the 1871 and 1881 Canadian census microdata prior to record linkage.
A series of name-cleaning steps have been undertaken on French names in the 1871 and 1881 data, in accordance with procedures developed for the PRDH data.   First, the original names transcribed from the 1881 census manuscript by the Latter-day Saints volunteers during the 1990s were preserved in an archived file.
  One common dilemma in the treatment of French-Canadian names is the phenomenon of “dit noms”, roughly translated as “said names”.  These are nicknames or alternative last names which often originated from the first immigrant from France.  These nicknames were often picked up during service as a soldier or were names which referred to the place in France where the family originated. Some people might have taken a dit name to distinguish their family from another family of the same name living nearby. The dit name was passed down to later generations, either in place of the original surname, or in addition to it.  In a first cleaning pass on all last names of persons with the origin of French or French Canadian, we separated the dit names into a second variable.  We also moved information on “fils” “pere” “junior” “senior” into a supplementary comment variable.  Other changes were made to the names of sisters in religious orders.  The transcription of nuns’ names is inconsistent.  Typically, nuns are referred to as “Soeur Marie-Paul” with no last name indicated; sometimes the word Soeur is in the first name variable and Marie-Paul is in the last name variable and sometimes vice versa.  We moved the names of sisters, such as Marie-Paul, to a new variable for religious names; the religious function of nuns was retained in the occupation column.  Following our work separating dit names, we made an initial cleaning pass on all last names listed on the 1881 Canadian census file, removing accents, upper case letters, slashes, commas and other non-alphabetic characters which would impede the grouping of common names.  We also compressed prefixes such as “St Antoine” together with the word which follows, as in “stantoine”.  

French-Canadian names were often badly transcribed, either by the Latter-day Saints anglophone data entry volunteers, or by the enumerators themselves, many of whom were anglophones enumerating French language sub-districts.  To compensate for these mistranscriptions, we undertook more extensive name cleaning with French Canadians.  First, we created a variable, franco, which divided all last names into French and English classes.  To create this variable, we examined the ethnic origin distribution of each last name; last names whose ethnic profile was more than 75% French were deemed to be French names.  We then compared the list of French names to the PRDH name dictionary, applying French last name standards.  Subsequently, we reviewed the remaining French last names, using the PRDH name standards when feasible and devising new last name standards when necessary.   Our initial name cleaning pass had reduced the number of unique French names from 52,418 to 35,102.  The use of French name standards in turn reduced the number of unique French names from 35,102 to 7,386.  The volume of individual anglophone names, 117,600 English names, prevented a similar name standardization effort for anglophone name.  Instead, we have applied  SOUNDEX codes to the anglophone names, reducing the number of unique English names from 117,600 names to 4,856 name codes.  By dividing names into French and English classes, we are able to pursue separate but related record linkage strategies, linking French persons on the basis of French name standards, and English persons on the basis of SOUNDEX name codes.  
We justify our use of two different name cleaning strategies for the francophone and anglophone populations on the basis of the generally worse state of French names and the opportunity to draw upon the PRDH expertise in name cleaning and the PRDH name dictionary.  However, this two-fold name cleaning, standardization and coding strategy bears certain risks.  The use of French name standards rather than name codes for the French-Canadian population will reduce the number of matches from 1871 to 1881 in the first instance.  Since the French name standards are associated with various spellings of French names, it is likely that these name standards will reduce the number of false matches more than they will exclude potential positive matches.  The use of SOUNDEX name codes, on the other hand, may force us to undertake a greater number of manual links of the English population, weeding out false matches of different names which nevertheless share the same Soundex code.  Treating francophone and anglophone names according to two different procedures may result in creating two linked populations with differing levels of linkage success and representativity.  This issue will be pursued in the last section of this paper.
Name Stock and Immigration

The MPC strategy to focus on uncommon names is not entirely suitable for linking French Canadians because low rates of recent immigration among the French Canadian population has resulted in a more homogenous name stock. The French Canadian population, largely resident in Québec, originates in 10,000 French immigrants who arrived in Québec before 1700.  At first glance, the Canadian and U.S. populations do not seem very different in terms of immigration:  in 1870/1, 14% of the U.S. population and 17% of the Canadian population was foreign born.  The United States was receiving far more immigrants than Canada during this period, but these immigrants were absorbed into a large native-born population.  The foreign-born population of both countries was quite different:  83% of foreign-born Canadians in 1871 hailed from the British Isles; in contrast, not quite half of foreign-born Americans in 1870 listed England, Ireland and Scotland as their birthplace and nearly a tenth came from Canada itself.   While 5% of immigrants to Canada in 1871 came from Germany and other parts of Europe, 43% of foreign-born Americans in 1870 were European-born.  
The name stock of any population is directly influenced by immigration.  Marvin McInnis estimates that the 84% of Canadians enumerated in the 1861 census were present through natural increase alone.
  McInnis’ estimates of yearly immigration to Canada between 1829 and 1860, estimates which have been adjusted downward to account for those who moved on to the United States, range from lows of 2 to 11 thousand to highs of 37 to 54 thousand. The first half of the nineteenth-century was distinguished as the period of relatively high immigration into Canada, with immigration levels dropping off sharply as immigrants were attracted more and more to the United States.  In contrast, the French Canadian population itself received few new French immigrants.  For example, in the 1881 Canadian census, only .3% of persons of French origin were born in France, and only 1% of all immigrants were born in France.   In contrast, 37% of immigrants in 1881 Canada were from Ireland, 36% were from England and 21% were from Scotland.  A total of 5,454 immigrants born in France lived in 1881 Canada.  As a result, it would seem likely that the name stock of French Canadians is more homogenous than the name stock of Americans.  If so, the homogeneity of the French-Canadian name stock implies that unusual or uncommon names did not really exist in French Canada, and that it would therefore be inappropriate to try to focus on linking French Canadians with uncommon names only. 

To test the homogeneity of the French-Canadian name stock in 1881, we conducted some analyses on standardized French names to compare the distribution of names of French Canadians and non French Canadians.  The “non French Canadian” population consisted of persons of Irish, English, Scottish and German origin, and, to a lesser extent, Dutch, Indigenous and African origin.  Eighty-six percent of the non-French population identified their origins as Irish, English or Scottish, thus this group is identified as the “English or British population,” although not all persons in this group were of English or British extraction.  There are 35,102 different French last names in the 1881 Canadian census, representing 1,617,588 individuals of French origin (see Table 2).  In contrast, the 1881 census enumeration featured more than three times as many different English last names, 117,599, representing 2,634,505 persons.   The ratio of French Canadians to each name was 46 to 1, while about 22 English Canadians shared each name.  

The larger number of French Canadians to each French name indicates the relative homogeneity of names among French Canadians.  Since the beginning of French settlement, without the infusion of new French immigrants and fresh French names, a relatively small number of names became diffused across a large population as high French Canadian fertility swelled the number of French Canadians sharing each last name.  As a  result, 88% of the French Canadian population shared the top 1000 most frequent names, compared to 73% of the English Canadian population (Table 3).  
The distribution of names in the French- and English-Canadian populations demonstrates that the French name stock was more homogeneous than that of the British population, which received more regular infusions of immigrants from overseas.  However, the more important question is whether French-Canadians with less common names are as representative of the general French-Canadian population as their British counterparts.  Less common names are defined as those shared by 89 to 99 persons, since names shared by even fewer persons likely include many transcription and spelling errors.  Persons with most common names are those bearing the top 9 names in the French and English Canadian populations.  

Table 4 displays the percent distribution of demographic and social characteristics of French Canadians bearing the top 9 names, less common names (those shared by 89 to 99 persons), the total French-Canadian population and French immigrants.  In fact, the characteristics of French Canadians with most and less common names are quite similar.  The mean age of both groups was 23, both groups featured an even sex ratio, the two groups bore the exact same distribution of persons by marital status, and the mean household size of both groups was 8.   The main difference between the two groups was geographic:  4 to 7% more French Canadians with the most common names were born in and lived in Québec, while French Canadians with less common names were more likely to be born and to live in Ontario.  It would seem likely that the most common French Canadian names are also the oldest and are to be found in Québec itself, while newer names were borne by more recently-arrived French Canadians who were perhaps more likely to migrate on to Ontario or the Maritimes.  However, the geographic distribution of French Canadians with most common names is in fact somewhat distorted.  The provincial residence profile of French Canadians with less common names is more similar to that of the general French Canadian population than that of French Canadians with the most common names.  

Comparisons of economic characteristics shed further light on the representativity of French Canadians with most and less common names.  Table 5 focuses on the occupational profile of males aged 15 years or more.  Eighty-five percent of French-Canadian males with the most common and less common names, as well as all French-Canadian males, listed an occupation on the census return.  The occupational profile of the two groups was once again quite similar, the only difference being the larger proportion of French-Canadian males with most common names who worked as farmers, fishermen or hunters.  In this respect, French-Canadian males with less common names resembled the general French-Canadian male population more closely, among whom 46% of males aged 15+ years were farmers, fishermen or hunters.   

Although the French-Canadian populations with most and less common names seem scarcely distinguishable apart from place of birth, province of residence and farmer occupation, French immigrants were certainly different from the general French-Canadian population.  French-born Canadians were on average 13 years older than their native-born francophone counterparts.  French immigrants were disproportionately male, married and widowed.  Much smaller percentages of French immigrants lived in Québec (60%) while nearly a quarter had settled in Ontario.   While nearly the same proportion of French immigrant males aged 15+ years participated in the labour force as their native-born counterparts, larger proportions of French immigrants worked in professional, service and production and transport occupations.  Just about half of native-born Canadian men of French origin worked as farmers, hunters or fisherman, yet not even a third of French immigrant males did so.  The pronounced differences between the French immigrant and the general French-Canadian populations suggest that record linkage strategy must avoid linkage procedures which favour the linkage of French immigrants.

Choice of Variables for Record Linkage
The relative homogeneity of the French Canadian name stock, as well as the small size of the 1871 census microdata sample to be linked to the 1881 Canadian census microdata, discourages a record linkage strategy which focuses on uncommon names.  The set of variables to be used as the basis of linkage criteria must also be considered.  Restricting ourselves to a restrained set of linkage criteria has proven particularly problematic with respect to French Canadians, who largely share the same birthplace of Québec (65 % in 1871 and 83% in 1881) and the same religion of Catholic (97% in both 1871 and 1881).   Canada in 1871 and 1881 did not feature a large black population; as a result, race, which will serve as a main linkage criteria for the U.S. microdata, cannot be made to serve in the Canadian case.  In 1870, 13% of the American population was black whereas not even 1% of the Canadian population in 1871 was black.  The MPC, in restraining itself to a restrained list of linkage criteria, can nevertheless rely upon birthplace and race, two variables which would not prove useful in the case of French Canadians.
An additional issue which we face linking the 1871 and 1881 Canadian census microdata concerns high rates of outmigration of Canadians to the United States during the interval between these two censuses.  The creators of the PRDH had enjoyed working with a relatively small Québec population characterized by minimal outmigration.   A hundred years later, the extent of outmigration among Québecois people had greatly increased.  With new farmland becoming scarcer and scarcer and with the advent of factory work and farming opportunities in New England, New York and the Midwest, French and English Canadians alike began to migrate south to the United States.
  McInnis describes massive Canadian emigration to the United States as “the outstanding feature of the last four decades of the nineteenth century.”
  Between 1861 and 1901, from 378 to 575 thousand Canadians emigrated south of the border in search of more readily-available farm land, employment opportunities and higher wages.
  As a result, a substantial proportion of young Canadians included in the 1871 Canadian census database will have been “lost” to the United States by 1881.  Even when researchers linking the 1880 and 1900 U.S. censuses attempted to link persons out of state, “only 169 of the 4,041 matched cases were found out-of-state.”
  Migration was their worst problem in terms of creating a linked sample that was representative of the general population.  Fortunately, the existence of the 100% 1880 U.S. census microdata offers the opportunity to search for Canadians who moved south of the border between 1871 and 1880.  
One resource which would assist in our record linkage efforts is the BALSAC machine-readable file of Québec Catholic marriage registers between 1871 and 1881, a valuable source of information on the unions of French-Canadian husbands and wives which is not available for English Canadians, neither for Americans for the U.S. record linkage project.  We are currently working on a proposal to use this database to establish which persons married and remarried during the period between 1871 and 1881.  In doing so, we may increase our chances of linking persons who were married in 1871, but who became widowed and who did or did not remarry before 1881.
Given the distinct challenges of linking French Canadians and English Canadians, and the unique range of information available for these two groups, we have decided to adopt a two-pronged strategy, linking French Canadians on the basis of last name standards, and linking English Canadians on the basis of SOUNDEX name codes.  We have begun with linking married couples and will subsequently link single men and, drawing upon the Québec Catholic marriage registers, French-Canadian single women.  Mindful of the advantages of linking on a restricted set of variables, we will first link French and English Canadians using first and last names and age only in the case of French Canadians, and using first and last names, and when necessary, age, birthplace, religion and ethnicity in the case of English Canadians.  Couples linked on the basis of these strict criteria are identified in a separate variable indicating the linkage rules used.  
The strict rules governing our first automatic linkage pass were:

· Last name of the couple identical in both 1871 and 1881

· First names of the couple identical in both 1871 and 1881

· the ages of the husband and wife should be 10 years greater in 1881 than in 1871, with a tolerance of just 7 years greater and up to 15 years greater ( 7 ≤ 10 ≤ 15)

To date, 1,704 francophone married persons and 3,024 anglophone married persons have been linked on this strict basis, representing 9% and 16% of the 1871 population of married persons (Table 6).  A second group of francophone and anglophone couples were then linked in a second automatic pass which allowed more liberal age gaps and the presence of one other household member in both census years; again, the couples linked in this second pass were identified separately in our linkage rule variable.  The more relaxed rules governing this second automatic linkage pass were:

· Last name of the couple identical in 1871 and 1881

· The ages of the husband and wife should be 10 years greater in 1881 than in 1871, with a tolerance of just 5 years greater up to 25 years greater (5 ≤ 10 ≤ 25))

· The presence of one other person with the same last name and first name in 1871 and 1881, and whose age should be 10 years greater in 1881 than in 1871, with a tolerance of just 7 years greater up to 15 years greater (7 ≤ 10 ≤ 15)

A final group of francophone and anglophone couples were linked in a third manual pass in which all members of the household in both census years were examined.  This third manual pass is not yet complete for anglophone married persons.  Once again, this final group is identified in our linkage rule variable. Distinguishing the cases linked in different ways has enabled us to study the distribution of characteristics across these groups of couples, comparing them to the general population of married persons in 1871.   By identifying these cases, researchers who do not wish their data to be biased toward non-migrants and large households can choose to use only those cases which were linked with a restrained set of linkage criteria.  Similar procedures will be adopted with the linkage of single men and French-Canadian single women.

Evaluating record linkage success: the representativity of linked married persons

To date, our project has linked over 7,000 married persons from the 1871 to the 1881 Canadian census.  To evaluate the success of this linkage project, our most important question concerns the representativity of the linked population compared to the general population.  It is impossible to ascertain the representativity of the linked population to the actual population which survived from 1871 to 1881, minus deaths, outmigrations and immigrations which took place during the interval.  Instead, we can use the populations at the beginning or ending census years of this interval as a rough guide to the representativity of the linked sample, keeping in mind certain inevitable differences. Since we have undertaken record linkage in several successive stages, with an automated linkage stage followed by a manual linkage stage, we also need to compare the representativity of cases linked automatically to the representativity of cases linked manually.  Manual record linkage of married couples is only complete for francophone couples; as a result, we undertake comparisons of automatic and manual record linkage for the francophone population only (see Tables 7 and 8).  
A comparison of the characteristics of francophone married persons in 1871 Canada, distinguishing amongst those who were linked with strict linkage criteria, more liberal manual linkage criteria and all married persons, demonstrates that the linked populations resemble the general population in some ways and not in other ways (Table 7).   The sex ratio of automatically-linked married persons, 50:50, resembles that of couples in general.  In contrast, manually linked married persons were slightly more likely to be male (52 males to 48 females).  Our manual linkage pass was able to identify some married men who became widowed between 1871 and 1881; it was more difficult to identify a similar number of married women who became widowed during the 1871-1881 interval since some of these women would have remarried and changed their names. Linked married persons tended to be younger than the general population of married francophones in 1871:  only a tenth of married persons linked from 1871 to 1881 were aged 55 years or more in 1871, while a fifth of all married francophones in 1871 were 55 and over.  As one would expect, many older persons died between 1871 and 1881, preventing successful links across the two census years.  The linked married persons were more frequently heads of households or spouses of the household head than the general francophone population, mainly because we chose in this linkage effort to focus on the first set of married couples in 1871 households.  Linked married persons were more likely to coreside with children than married persons in general, probably because those without children in 1871 were probably older and may have died during the interval.  Interestingly, the use of more liberal linkage criteria in manually linked cases which allowed researchers to look at other members of the household did not entail differences between the automatically- and manually-linked cases in the proportion of married persons living with children.   
More importantly, the migrant status of linked husbands and wives and all married persons differed:  linked couples were more likely to be stayers, those who lived in their region of birth.  As demonstrated in other record linkage projects, women and men who moved about are harder to link.  While about a quarter of francophone married persons in the 1871 general population had migrated from their region or country of birth prior to the taking of the census, only a fifth of automatically-linked francophone couples had done so (Table 7).  The use of more liberal linkage criteria improved the linkage of francophone migrants, to the extent that married francophones linked manually with more liberal criteria were in fact more likely to be migrants than their counterparts in the general population.  Persons linked automatically are those with less common, more unique first or last names; the relative rarity of their last names combined with the first names of the husband and wife allow for linkage on the basis of just names and ages.  Persons linked manually, on the other hand, would tend to feature more common names; perhaps their names have become more common because they belong to families which have migrated more often.  When combining the automatically-linked and manually-linked francophone couples, their proportion of migrants, 23%, resembles more closely that of the general married francophone poplation, 26%.
The occupational profile of married persons linked with strict and more liberal criteria and all married persons hardly differed, with the exception that a larger proportion of farmers and residents of rural farms tended to be linked (Table 7).  Farming is associated with stability in the community, a stability which may have enhanced farm residents’ chances of being linked across the ten-year period.   The automatic linkage procedure linked a greater proportion of married persons who lived in and had been born in Québec, compared to both the manually-linked population and all francophones (Table 8).   Once again, if we combine the automatically-linked and manually-linked populations, we achieve a distribution of Québec residents and persons born in Québec which more cloely resembles that of the general francophone married population in 1871.  Similar results can be observed with respect to ethnicity and religion, with the automatically-linked sample featuring a slightly greater proportion of French Catholics.  The results of this analysis suggest that the automatic record linkage procedure biases the sample in favour of non-migrants, farmers and farm dwellers.  As we expected, both procedures will further bias the linked sample in favour of younger persons and persons living with children (whether those children are examined in record linkage or not).  To avoid some of the particular biases introduced by the automatic record linkage procedure, it will be necessary to use the automatically-linked cases in conjunction with the manually-linked cases.  
Since two different name treatments were used with francophone and anglophone cases, it is possible that a comparison of the characteristics of automatically-linked francophone and anglophone married persons will yield important differences in terms of representativity.  In fact, a comparison of the distribution of characteristics of these two groups to all married persons in the 1871 Canadian census sample reveals few important differences beyond migration status (Table 9).  The automatically-linked francophone and anglophone cases bore the same sex ratio as the general population, were somewhat younger, somewhat more likely to be household heads and spouses of household heads, somewhat more likely to reside with children, and modestly more likely to live on farms or work as farmers.  Automatically-linked francophone husbands and wives were considerably more likely to live in their region of birth than automatically-linked anglophone married persons, and Canadian married persons in general.  While 63% of Canadian married persons in the 1871 database and 62% of automatically-linked anglophone husbands and wives lived in their region of birth, 80% of automatically-linked francophone married persons did so.   When the automatically-linked francophone and anglophone cases are combined, the proportion of persons living in their region of birth, 68%, more closely that of the general sample of married persons in 1871, 63%.  The distribution of automatically-linked married persons by province of residence, birthplace, ethnicity and religion resembles that of married francophones and anglophones in general, with the exception of a modest underrepresentation of Irish persons.  The Irish in late nineteenth-century Canada tended to be poorer and to live in poorer quality housing; perhaps as a result, they were more likely to escape the enumerator’s net in 1881, preventing a link from 1871 to 1881.  
A logistic regression on the probability that a married person will be linked from the 1871 to the 1881 censuses, using selected characteristics of persons in the 1871 census, demonstrates once again that the linking of the francophone and anglophone populations yields some similar and some different results (Table 11).  On the one hand, the automatically-linked francophone and anglophone married persons alike tend to be younger and to live with children more often.  However, age wielded a greater influence among francophones while living with children was a more important factor among anglophones.  For example, francophone married persons who did not live with children were .646 times as likely to be linked as their francophone counterparts who did reside with children (Table 11, model 1).  In contrast, anglophone married persons who did not share their homes with children in 1871 were just .555 times as likely to be linked as the general population of anglophone couples (Table 11, model 2).  The higher fertility of francophone Canadians during the late nineteenth century probably rendered coresidence with children a more generalized characteristic of all francophone couples and was thus less important for distinguishing linked cases from married persons in general.  
While francophone and anglophone married persons alike were less likely to be linked if they lived in rural areas but not on a farm, living in urban areas was negatively associated with record linkage among anglophones only.  Anglophone married persons were only .584 times as likely to be linked if they were urban dwellers compared to farm dwellers (Table 11, model 2).  While equal proportions, about 25%, of anglophones and francophones lived in urban areas in 1871 Canada, the urban residence of anglophone Canadian couples discouraged their successful linkage from 1871 to 1881.  In the case of both francophone and anglophone married persons, reporting an occupation on the census was positively associated with record linkage, but more so in the case of anglophones.  Conversely, among francophone married couples, those who had migrated from their region of birth or from the United States were half as likely to be linked; the same association is not statistically significant among anglophone married couples.  Finally, persons of Irish, German or other ethnic origins were less likely to be linked than persons of British or French descent (Table 11, model 3).  This result contrasts with that reported by Hershberg et. al., who noted that “Record linkage [in multi-ethnic populations found in most American cities] can lead to overrepresentation of smaller ethnic groups whose members are easier to identify because their names are less common than those in larger ethnic groups.”
  

This regression analysis suggests that further investigations must be conducted to understand the differences between the types of anglophone and francophone married persons who were successfully linked and those who were not.  Why does being a stayer as opposed to a migrant make a bigger difference in the linkage of married persons with a francophone name?  Why did urban residence particularly discourage the linkage of anglophone married persons from 1871 to 1881, but not francophones?  It will be critical to establish whether such differences arise from our different procedural treatments of francophone and anglophone names, or from differences within the French and English populations themselves.

Conclusion
This discussion of record linkage issues surrounding the French- and English-Canadian populations has identified several challenges to record linkage which are unique to the Canadian population in 1871 and 1881.  In an ideal situation, the application of compatible record linkage strategies to the Canadian and U.S. census microdata for the nineteenth century would facilitate our broader goals to ensure compatibility of North American census data in general.  However, differences between the three populations, U.S., English Canada and French Canada, engender different challenges in undertaking record linkage for these populations.  Our U.S. counterparts must contend with the difficulties of a much larger, more urban, more racially mixed and internally migrating population.  In contrast, researchers at the Université de Montréal must deal with more children in the population (particularly among French Canadians), substantial outmigration of both French and English Canadians, a more restricted name stock of French Canadians, and a more homogenous immigrant population, which also leads to a more homogenous name stock.  
It would appear from this analysis that French Canadians with most and less common names are not very different, apart from differences in their geographic location and places of birth.  At first glance, the considerable outmigration of French and English Canadians to the United States could be the biggest challenge to achieving similar linkage success for the Canadian and U.S. census microdata.  However, an exploration of the representativity of the automatically- and manually-linked francophone and anglophone populations suggests that alongside expected biases in terms of age and coresidence with children are important baises with respect to migration, ethnicity, urban residence and farm status.  These preliminary results suggest that the linked samples of married couples will prove useful for the study of many types of married couples and in particular, younger and middle-aged adults who had not migrated from their place of birth and who lived on farms.  It has proven worthwhile to examine the linkage of francophone and anglophone cases separately, since this exploration has demonstrated important differences with respect to the likelihood that migrants will be linked.  It will be necessary to investigate further why automatic record linkage disfavours the linkage of migrants to a greater extent than does manual record linkage.  Such investigations will help us to understand the extent to which compatible record linkage strategies can be pursued in the Québec, Canadian and U.S. census microdata, taking into account the particularities of the French-Canadian context.  Perhaps one day it will become possible to link persons across the border, virtually reuniting life course paths which history and geography have disguised.  
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