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1.‑
INTRODUCTION


The data that we are presenting in this paper make part of a more comprehensive research that has been conducted on the Central-Southern Andean Region (CESAR) for about ten years now. They concern just only one of the methods that have been applied to the statistical data known as the “colonial nominative lists”, historical documents that are almost the equivalent to modern censuses.


The method that we refer to is the Stable Population Method (SPM), when it is applied to one single population list, or the Cuasi Stable Population Method (CSPM), when it is applied to several population lists corresponding to the same place. It is the procedure that, at least in the region we are studying, appears to be quite adequate because of nominative lists are seldom easily found in historical archives for XVIIth to XIXth centuries, and because of these documents offers less technical problems than data provided by parishes records.


In effect, it must be said that parish’s records generally show several difficulties, namely lags in the time series affecting frequently many years, even decades, the absence of ages of mothers in baptisms, the absence of ages of concerned individuals in burials, not ages at all for couples in marriages, and so on. By the contrary, population lists seem to be much more accurate sources of demographic data, and the method here used is one that permits to correct the irregularities of the enumeration and to achieve, simultaneously, the desired demographic estimations. Nevertheless, the reader has to take into account that results in this paper have still and important experimental component.

2.-
SOURCES, PLACES, METHOD


The nominative lists that we are about to exploit were a sort of colonial population census. They enumerated the entire population of a particular place within the boundaries of the Spanish colonial territories in America. The size and status of that place could be any one, a city, a region, a set of agricultural units of production. Frequently, the limits of the enumerated place were the same as those corresponding to the catholic parish.


In these lists, people appeared aggregated in family groups, with a great component of residential conditions as shown by those sets usually called households. These groups began with a man (household chief), then there were his wife and their children. In a fraction of these groups, the chief position is occupied by an adult woman.

      For each individual, we have the name, the marriage condition, the sex, the age and seldom some socioeconomic indicators telling the observer about the economic or productive characteristics of people. It must be added that these documents were made for the aboriginal populations because one of the main objectives was to determine precisely the taxes that subjects (native males, between 18 and 50 years of age) had to pay to the crown. This is the reason why, in some of these nominative lists the age of married women was not registered because its importance was lesser than the one attached to other attributes.


In fact, colonial authorities were supposed to make these censuses efforts every year or, at least, as frequently as possible. In spite of this, we found easily a list for a place, but rarely two or more enumerations for the same place. Probably some of this documents are lost today, but is clear that they were at their time less frequent than expected by royal regulations.


The population lists that we are going to consider in this paper may be classified in three groups depending on historical and regional aspects. First, we have those documents that refer to our target-area (Boleda, 1992a, 1992b, 1992c, 1997; Boleda et Mercado, 1991, 1992), meaning the region that we are working on, the one whose demographic processes we are studying. As it was already pointed out, this is the Central-Southern Andean Region (CESAR), mainly including the nowadays Bolivia, Northwestern Argentina and North of Chili. The population lists that we have are almost entirely composed by aboriginal people.


Second, we have another documents concerning places that are clearly out of our special region of study, that we called the extra-area in which populations and societies are very different to the previously considered (Boleda, 1998), particularly in ethnic terms. As it can be easily supposed, this set of population lists represents a somewhat spatial and social extension of our study, looking for some kind of generalization for approximately the same period. Third, for some populations that are included in the target-area (Chayanta, Bolivia; Boleda et Tandeter, 1998, 2000), we have the possibility to introduce the evolutionary perspective as several lists for the same localities become available.


In sum, we have estimations for our area of study, estimations for other populations which are out of this area, and estimations within our area that give us information about the evolution of these estimated indicators. All the results considered in this paper were obtained with the same kind of method, say SPM or CSPM. This is a very well‑known procedure (Coale & Demeny, 1966; United Nations, 1967, 1983; Clairin, 1973: Wünsch, 1978). In our case, we entered the models with the observed population structure and an estimate of the growth rate in order to find the model structure that approached the most the observed population. Once that model found, its dynamic indicators (natality, mortality, etc.) were taken as those corresponding to the observed population.

3.-
THE DATA


Tables 1 and 2 summarize the rough data coming from the concerned populations. In general, it may be said that lists corresponding to the extra-area were greater in size than those grouped in the target-area. This was specially the case for the white populations in Paraná and in Córdoba.


SASIO (the sum of San Luis de Sacaca and San Juan de Acasio), in comparison to the rest of list available in the target-area, is nevertheless a place with a large population.


Considering the index M/F, it seems that Santa Catalina (STA), Rinconada (RIN) and San Francisco de Chuichui (SFC) are the less affected by distortions regarding the sex proportions in the target-area. In the extra-area, the less affected are the lists of Paraná (1810) for slaves and for whites. It is very easy to choose the worst: Lima 1614.


All the lists were tested by habitual procedures applied to census information. Results are in tables 3 and 4. The Whipple index focuses on the attraction that can be attributed, when declaring age, to the terminal digits 0 and 5, while the Myers index focuses on the relative attraction considering the complete set of terminal digits (0-9).

There is also, the method proposed by the United Nations which makes some combination between sex composition and age distribution, without paying attention to terminal digits attraction.

Table 1
Populations in the “target-area”, by sex. Colonial Nominative Lists,

Bolivia, North-Western Argentina and North of Chili, 1777-1792.

	PRIVADO 
Population
	SASIO
	YAVI
	STA
	RIN
	COC
	SPAA
	SFC

	
	792
	779
	779
	779
	779
	777
	777

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	TOTAL
	12735
	2703
	1955
	1996
	2268
	2845
	630

	Males
	 6842
	1302
	993
	1007
	1167
	1340
	313

	Females
	 5893
	1401
	962
	989
	1101
	1505
	317

	M/F
	1.161
	0.929
	1.032
	1.018
	1.060
	0.890
	0.987


                 

Sources:
LN-792-SASIO; LN-779-Y; LN-779-STA; LN-779-RIN; LN-779-COC;

                                  LN-777-SPAA; LN-777-SFC; Boleda (1992a, 1992b, 1992c, 1998).

Table 2
Populations in the “extra-area”, by sex. Colonial Nominative Lists,

Lima, Paraná and Córdoba, 1614-1813.

	PRIVADO 
Popu-lation
	LIMA 614
	PAR798

SLAVES
	PAR798

FREES
	PAR798

WHI.
	PAR810

SLAVES
	PAR810

FREES
	PAR810

WHI.
	CBA813

IND.
	CBA813

WHI.

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)

	TOTAL
	1933
	4275
	4208
	12520
	5135
	7539
	14915
	6025
	40376

	Males 
	1299
	2194
	1974
	6084
	2613
	3572
	7318
	2752
	18972

	Females
	634
	2081
	2234
	6436
	2522
	3967
	7596
	3273
	21404

	M/F
	2.049
	1.054
	0.884
	0.945
	1.036
	0.900
	0.964
	0.841
	0.886


     


Sources: LIMA614; PAR798; PAR810; CBA813.

     Regarding tables 3 and 4 already mentioned and the standards used to evaluate the results obtained with these tests (Boleda, 1987), it is clear that the 16 colonial enumerations that we are toexploitshowed a bad quality. It must be said, anyway, that they are not necessarily worse than some modern Latin‑American censuses (see table 3), specially when the analysis focuses on theMyers and Whipple techniques.


Results obtained by the UN method are certainly the worse but here we can outline that this index gives a great importance to the sex ratios by age groups that are, finally, multiplied by 3. These ratios are obviously too much affected by small numbers in the population, point that must be kept in mine.

Table 3
Quality evaluation for the Nominative Lists in the “target-area”.

Comparisons with some modern Latin‑American censuses (ca.1970).

	PRIVADO 
     Populations
	Myers-H
	Myers-F
	Whipple
	UN

	(1)
	(2)
	(3)
	(4)
	(5)

	     -El Salvador
	20.4
	20.9
	161.7
	25.7

	     -Guatemala
	19.9
	24.4
	163.9
	27.7

	     -Haiti
	26.2
	24.7
	170.6
	37.6

	     -México
	15.5
	18.6
	148.0
	18.7

	     -Nicaragua
	28.3
	27.9
	185.2
	31.1

	     -Sto.Domingo
	25.2
	25.9
	181.0
	41.2

	     -S A S I O (a)
	48.0
	s/d
	176.6
	s/d

	     -Y A V I
	28.1
	31.1
	140.1
	167.8

	     -S T A
	35.0
	34.6
	82.2
	343.9

	     -R I N
	60.9
	72.5
	269.1
	508.9

	     -C O C
	41.1
	71.6
	216.7
	224.8

	     -S P A A
	10.4
	40.4
	132.8
	101.6

	     -S F C           

	12.5
	36.1
	115.9
	347.9




(a) Only males.



Sources: LN-792-SASIO; LN-779-Y; LN-779-STA; LN-779-RIN; LN-779-COC; LN-                                           777-PAA; LN-777-SFC; Chackiel & Macció (1978-79); United Nations (1955).


Observed structures were also tested by the traditional way of making different pyramids (not showed in this paper). We use first the conventional quinquennial groups (0-4, 5-9, 10-14, etc..) followed by the non‑conventional quinquennial groups (3-7, 8-12, 13-17, etc..). We use then the conventional decennial groups (0-9, 10-19, 20-29, etc..), and the non‑conventional decennial aggregation (5-14, 15-24, 24-34, etc..).

      Graphs proved that the last two arrangements (decennial grouping) were the best as structures showed much regular profiles. Taking account of this point and the fact that the estimation method to be applied works based on C(x), the cumulated populations up to age x, where irregularities have fewer effects because remaining behind by further cumulations, we decided to continue with these estimation processes. 

4.-
THE ESTIMATION ITSELF


The concret estimation was done following these steps:

(a) Family West was selected from the Coale & Demeny sets of models (1966), taking the 8 first levels of mortality;

Table 4
Quality evaluation for the Colonial Nominative Lists in the “extra-zone”.

Lima, Paraná and Córdoba.

	PRIVADO 
     Populations
	Myers-H
	Myers-F
	Whipple
	UN

	(1)
	(2)
	(3)
	(4)
	(5)

	     -CBA813.IND.
	60.8
	60.5
	228.1
	153.8

	     -CBA813.WHITES
	47.0
	53.5
	212.8
	137.0

	     -LIMA614
	
	
	
	215.4

	     -PAR798-SLAVES
	
	
	
	109.1

	     -PAR798-FREES
	
	
	
	166.1

	     -PAR798-WHITES
	
	
	
	45.4

	     -PAR810-SLAVES
	
	
	
	128.1

	     -PAR810-FREES
	
	
	
	108.0

	     -PAR810-WHITES
	
	
	
	136.0


     


Sources: 
LIMA614; PAR798; PAR810; CBA813.






Chackiel & Macció (1978-79).






United Nations (1955).

(b) fourth growth rates were stablished: 0,5 %; 1,0 %; 1,5 %; and 2,0 %.

(c) for each of these rates, the observed C(x) and the model cumulations CS(x) were compared, and there were found the female and male structures whose CS(x)  -the cumulations in the models up to age x-   were under and over the respective observed C(x);

(d) a sex was selected as the entering key in the estimation process depending on the profiles acquired by the relationships between the observed structures and the models;

(e) the exact level of mortality was calculated for the C(x), between C(5) and C(65);

(f) among those levels that showed some constancy, generally between C(20) and C(45), the median level was kept;

(g) that level fixed, the corresponding demographic indicators were calculated by linear interpolations, beginning by the sex selected as the key (life expectancy at birth, crude death rate, crude birth rate, etc.);

(h) the estimation for the other sex and for the entire population were carried on; for the life expectancy at birth we use the sex ratio at birth (0,512 boys, 0,488 girls).


Results are detailed in tables 5, 6 and 7.

5.-
ESTIMATIONS FOR THE TARGET-AREA


In Table 5 we can see two localities with the same values in all indicators. Cochinoca (COC), in North-Western Argentina, and San Pedro de Atacama la Alta, in the North of Chili, both have virtually the same dynamics, as it is evaluated by rates and the life expectancy at birth (little higher than 26 years).

Table 5
Demographic Dynamics in the “target-area” (Bolivia, North-Western Argentina

and North of Chili) by 1.000 population, 1777-1792.

	PRIVADO 
Index
	SASIO (a)
	Yavi (b)
	STA ©
	RIN ©
	COC ©
	SPAA ©

	
	792
	779
	779
	779
	779
	777

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	b
	39.94
	55.34
	48.81
	47.36
	50.82
	51.18

	d
	34.94
	37.84
	37.31
	35.86
	39.32
	39.68

	e0
	28.70
	28.01
	27.62
	28.53
	26.43
	26.27


     

(a)  r= 0.5 %; beginning by males.

     

(b)  r= 1.75 %; beginning by females.

     

(c)  r= 1.15%; beginning by males.

   
Sources:  LN-792-SASIO; LN-779-Y; LN-779-STA; LN-779-RIN; LN-779-COC;



  LN-777-SPAA; Boleda (1992a, 1992b, 1992c, 1997); Coale & Demeny (1966),

                            West Family.

Table 6
Demographic Dynamics in the “extra-area” (Paraná, Córdoba) by 1.000

population (for a rate of 15 per thousand), 1798, 1810, 1813.

	PRIVADO 
In-dex
	PAR798

SLAVES
	PAR798

FREES
	PAR798

WHI.
	PAR810

SLAVES
	PAR810FREES
	PAR810WHI.
	CBA813 IND.
	CBA813WHI.

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(10)

	b
	49.01
	62.33
	60.27
	50.46
	56.70
	54.50
	55.46
	56.03

	d
	34.01
	47.33
	45.27
	35.46
	41.70
	39.50
	40.46
	41.03

	e0
	30.14
	22.02
	22.84
	28.03
	24.74
	25.62
	25.11
	24.84


     

Sources: 
PAR798; PAR810; CBA813; Coale & Demeny (1966), West Family.

      SASIO (Bolivia), and Rinconada (NW Argentina) were close regarding the life expectancy (28,5 years) and in the crude death rate but they differ in their birth rates. The same thing happened with Yavi and Santa Catalina, in North-Western Argentina, with a level of 28 years of life expectancy at birth.


As it can be seen, we eliminated before the estimation the case of SFC (San Francisco de Chuichui) because of its small population size.

6.-
ESTIMATIONS FOR THE EXTRA-AREA


In Table 6 we have the results for the extra-area, which is composed by populations that present ethnic differences in comparison with the target-area. In this set we eliminated Lima 1614 because of the large sex ratio (M/F).


First of all, it must be mentioned the life expectancy at birth corresponding to the slave population in Brazil: 30 years in 1798 and 28 years in 1810. Let us say, between 7 and 8 years more than the white and those called “free” in the first date; between 2 and 3 years more in the second date.


At a first view, these data can be taken as an erroneous result. But there are several historical indications that are about in this line (Klein, 1986, 1993, has mentioned demographic estimates for slaves that can be taken as relatively similar to those detailed in table 6; those related to white populations are quite different). It seems that slaves were so expensive that they were relatively well treated, specially the slaves working on home service for the master, by a hand. Those who finally obtain their freedom, by buying it for instance, were at their own, and this was a difficult situation for black people in a white society, without any of the comparative advantages of being slaves (home, food, etc.), by the other hand (Studer, 1984).


Table 6 shows also that the situation in Cordoba (1813) was about the same for whites and indians.


Certainly, there is a huge difference in time when we compare tables 5 and 6. Supposing for a moment that this difference is not significant in terms of demographic indicators, we have indians from the target-area having better survival conditions (life expectancy at birth: 26 to 28 years) than other populations in colonial times. The slaves in Brazil (Paraná) were the ones that were still better or at least at the same level ( 28 to 30 years) than indians in CESAR. In this case, the dominated segments of the society were in fact those who were in a comparative better position to face mortality risks.

7.-
THE EVOLUTION WITHIN THE TARGET-AREA


Table 7 summarizes results obtained for the historical evaluation for SASIO, in the target-area (Chayanta, North of Potosí, Bolivia), where we have the possibility to focus on a large period of almost two centuries.



As it can be seen, life expectancy at birth followed the same tendency in two centuries. In both situations life expectancy was growing as time approches the end of each century, about 7 years in the XVth and more than 8 years in the XVIIIth. Another point needs to be outlined. Estimations show that the survival conditions were better in the XVIIth century, life expectancy being 3 or 4 years higher than during the XVIIIth century.


The question here is whether we can generalize those results from SASIO to the entire Chayanta and, eventually, to the entire target-area (CESAR).

8.-
NEXT STEPS


Results obtained in our exploitation of colonial nominative lists are not free of controversial aspects. As it was shown, making abstraction of some differences in time comparison,  dominated segments 

Table 7
Demographic Dynamics, MCSP, model West. San Luis de Sacaca

and San Juan de Acasio, 1614-1792.

	PRIVADO 
Item
	1614
	1684
	1725
	1792

	  (1)
	(2)
	(3)
	(4)
	(5)

	Level of mortality
	3,05M
	5,71M
	1,81F
	4,62M

	Growth rate
	0,015
	0,020
	0,0115
	0,005

	birth rate
	58,39
	52,94
	64,40
	39,94

	Death rate
	43,39
	32,94
	52,90
	34,94

	Life expect.at birth
	24,74
	31,45
	20,47
	28,70

	     Total Population
	2.039
	4.318
	2.675
	12.735




Sources:
SASIO Nominative Lists, 1614 to 1792; C&D, West Family.

in the total population  -as indians in the Andes or African slaves in Southern Brazil-  had better survival conditions than the white segment, say those who exerced the power and domination in society.


This research will certainly continue in the near future by taking several steps. One of them, will consist in the exploitation of other colonial nominative lists, about approximately the same period (end of the 18th century, beginning of the 19th century) in order to control and verify the results that have been obtained in this paper.
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