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ABSTRACT

There is a persistent relationship between early socioeconomic status and
morbidity and mortality that is well documented in the literature. In this thesis, I
explore two of the theories proposed in the literature to account for this
relationship — access to resources and effects of general intelligence. I ask three
main questions. First, does the inclusion of measures of early SES beyond family
income add to a model of mortality? Second, do other measures of family
context, such as number of siblings and intact family, which affect available
resources, add to our understanding of the relationship between childhood
context and adult mortality? And finally, which theoretical explanation,
resources or intelligence, best explains the risk of mortality? To answer these
questions, I analyze survival models of data from the Wisconsin Longitudinal
Study, a cohort sample of adult, Wisconsin high school graduates that has been
followed since 1957. I find that parental income is the only significant early SES
variable in the model, and that the only other significant measure of family
context is number of siblings. Both of these findings fit well with the resources
argument, as parental income is the SES measure most closely associated with
resources, and number of siblings indicates over how many individuals family

resources must be spread. The effects of both indicators of general ability — IQ
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and grades — are negative for women, and neither is significant. Among men, the
effects of IQ and grades run in opposite directions, with higher IQ increasing the

risk of mortality net of grades, and higher grades decreasing the risk of mortality
net of IQ. I believe that these results lend support to the access to resources

hypothesis, and they do not tend to support the intelligence hypothesis.



INTRODUCTION

The demonstrated relationship between current or childhood
socioeconomic status (SES) and morbidity or mortality has been investigated
thoroughly (House 2001, Feinstein 1993, Hummer et al. 1998, Kuh et al. 2002,
Lantz et al. 2001, Clausen et al. 2003, Marmot et al. 1997, Preston and Taubman
1994, McGinnis and Foege 1993, van de Mheen et al. 1998). One current aspect of
this research focuses on the mechanisms behind this relationship. Two proposed
mechanisms are access to resources (Link and Phelan 1995, 2002, Link et al. 2003)
and general intelligence (Gottfredson 2003a, 2003b). Unfortunately, most of the
studies testing these mechanisms have not had adequate measures of SES,
relying mainly on family income, nor do they test both theories in one model. In
this paper, I ask, which mechanism explains adult mortality — resources defined
as early SES and family context or intelligence, as indicated by high school test
scores and grades? I propose a model of adult mortality that includes
information on family context, including well-specified measures of early SES, as
well as measured ability and early educational and occupational aspirations. To
test these ideas, I analyze survival models of data from the Wisconsin
Longitudinal Study (WLS), a cohort sample of adult, Wisconsin high school

graduates who have been followed since 1957.
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A REVIEW OF THE RELEVANT LITERATURE

The SES-health /| SES-mortality relationship

There is an ever-increasing body of literature in the fields of sociology,
public health, social epidemiology, psychology, and medicine exploring the
relationship between socioeconomic factors and health outcomes. The
association is well documented and widely accepted (e.g., Marmot et al. 1997,
Feinstein 1993, van de Mheen et al. 1998). Many health researchers have to come
to the conclusion that, “the primary determinants of disease are mainly economic
and social, and therefore its remedies must also be economic and social” (Rose
1992; see Kaplan 2004, p.124). In a review of published articles on mortality,
McGinnis and Foege (1993) find that low income and poorly educated
populations have a higher risk of mortality than their higher status counterparts,
even when controlling for risky health behaviors. Lantz et al. (2001) find that
individuals of low socioeconomic status (as measured by educational attainment
and income) are twice as likely to develop poor self-rated health and physical
impairment than high SES individuals, net of sex, race, age, smoking status,
alcohol consumption, physical activity and Body Mass Index.

The ultimate outcome of poorer health is earlier mortality, and many

studies have shown that there is a strong inverse relationship between SES and
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mortality as well (see Hummer et al. 1998 and Preston and Taubman 1994 for an
overview of the literature). A handful of longitudinal studies have also shown a
relationship between childhood SES and adult mortality (Kuh et al. 2002,
Claussen et al. 2003). The exact mechanism(s) through which SES affects
mortality is the topic of much debate. Two of the proposed mechanisms include
access to resources (Link and Phelan 1995, House 2001, Phelan et al. 2004) and
intelligence (Gottfredson 2003a, 2003b).
Access to Resources

Link and Phelan (among others) assert that SES is a fundamental cause of
mortality because it, “embodies an array of resources, such as money,
knowledge, prestige, power, and beneficial social connections, that protect health
no matter what mechanisms are relevant at any given time” (p265) (Phelan et al.
2004). A person’s ability to avoid mortality is “shaped” through the resources
they possess. The association between SES and health persists across time and
place because the connection between SES and risk- or protective-factors is
dynamic. The fluid nature of this relationship also explains why many diseases
(such as cardiovascular disease) and risk factors for diseases (such as smoking)
that were once most common among high-SES individuals are now most

prevalent among low-SES individuals (House 2001, Link and Phelan 1995,
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Phelan et al. 2004, Link and Phelan 2002). Those with higher SES are in the best

position to seek out and exploit new information (such as asking their doctors
about the smoking-heart disease relationship posited since the 1960’s but not
widely publicized until 20 years later) and utilize new technologies (such as
being able to pay for anti-hypertensive drugs).

Phelan et al. (2004) estimate Cox proportional hazard models on National
Longitudinal Mortality Survey data, classifying deaths by preventability and
education of the decedent. They find that SES, as measured by income and
education, is inversely related to mortality, and that this association is stronger
for preventable deaths than non-preventable deaths.

Intelligence and Self-Care

Gottfredson argues that intelligence is responsible for observed health
disparities. Proponents of this theory contend that SES is related to mortality
indirectly, through the relationship of each of these to intelligence. They posit
that intelligence works on health through health knowledge (understanding how
to avoid risks of disease) and health literacy (being able to self-manage care)
(Gottfredson 2003a, Gottfredson 2003b; also, see Lantz et al. 2001). These
researchers would suggest that the reason Phelan et al. (2004) found the

association between SES and mortality to be stronger for preventable deaths is



that more intelligent people (who tend to have higher SES) are more likely to
seek out preventive care and are therefore less likely to die from preventable
disease. Gottfredson (2003a) supports her hypothesis by citing a number of other
studies, most of which control for SES through either income or education
measures.

Lantz et al. (2001) analyze longitudinal data from the Americans’
Changing Lives Study in multinomial logistic regressions that included mortality
and survey non-response as competing risks to health. They expect to find that
the health-risk behaviors exhibited by those with lower SES (measured as low
income and educational attainment) would explain the SES-health relationship,
but are forced to conclude that, “the higher prevalence of major health-risk
behaviors among those in lower socioeconomic strata is not the dominant
mediating mechanism that can explain socioeconomic disparities in health status
among US adults” (p29). Lantz et al. conclude that, while self-management of
health risks is important to the understanding of mortality, these variables do not
fully explain the SES-health relationship.

Sociology and the Understanding of SES
Demographic and epidemiological studies have documented the

relationship between SES and mortality, and theories of the mechanism behind
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the relationship have come out of the fields of epidemiology, psychology, and

economics. One major contribution of sociology to the understanding of SES is
the idea that SES is transferred from one generation to the next — that parental
education or status influences a child’s educational attainment or status, net of
ability and aspirations (though these also play an important role). Many of these
concepts were originally developed to explain educational attainment, and
appear as part of the Wisconsin model of status attainment (see Sewell and
Hauser 1992 for an overview; see also Sewell and Shah 1967). The Wisconsin
status attainment models find that socioeconomic background operates
independently of ability, and that ability continues to have effects on educational
attainment even when SES is well-specified (Sewell and Hauser 1992, Sewell and
Shah 1967).

I argue that, when applied to the study of the SES-mortality relationship,
these status-transmission and status-attainment concepts will produce a richer,
more fully specified model. Modeling mortality, using well-specified measures
of SES in addition to family context variables and measures of ability and
aspirations will allow an adequate test of some of the proposed mechanisms for

the SES-mortality relationship.



The research questions to be answered are: (1) Does the inclusion of
measures of early SES beyond family income add to a model of mortality? (2) Do
other measures of family context, such as number of siblings and intact family,
that affect available resources, add to our understanding of the relationship
between childhood context and adult mortality? (3) Which theoretical

explanation, resources or intelligence, best explains the risk of mortality?

DATA AND CONSTRUCTS

The Wisconsin Longitudinal Study

The Wisconsin Longitudinal Study (WLS) began with a random one-third
sample of Wisconsin high school graduates in the spring of 1957, totaling 10,317
graduates. The survey was originally intended to assess demand in the state for
higher education. Test scores from the Wisconsin State Testing Service and
parental income information from Wisconsin State Tax Records, and information
on deaths obtained from the Social Security Death Index and the National Death
Index, were added to these student surveys. The first follow-up was conducted
in 1964. It gathered information from parents about the graduate’s occupation,
education, military service, and marital status. The second follow-up was a
telephone interview with the graduate in 1975, which asked a wide range of

questions, including educational attainment, occupational status, marital history,
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and some retrospective questions about the graduate’s family at the time they
were in high school. In 1992 both a mail and phone survey were implemented.
Data that are missing from earlier waves have been collected at later waves, thus
limiting item non-response. Currently, data collection is underway among the
graduates, the spouses of the graduates and selected siblings of the graduates.
The focus of recent waves of data has shifted from educational attainment to
issues of aging, health, and retirement. The WLS is one of the longest-running,
prospective cohort studies, and boasts excellent retention rates.!

Though the WLS is specific to a (predominately white) cohort of
Wisconsin high school graduates, Hauser et al. (1994) estimated that
approximately 66 percent of Americans in this age range across the U.S. were
white high-school graduates. Furthermore, the percentage of WLS sample
members from a farm background is fairly equivalent to that found across the
U.S., making this sample generalizable to approximately two-thirds of the
population of Americans of the same cohort (Sewell and Hauser 1992). Despite
its limitations, the richness of family background information, high school
performance scores, and information on mental ability make these data

especially well-suited to the proposed research.

1In 1964, there was an 87 percent response rate; 90 percent of living original sample members
responded to the 1975 survey.



Variables of Interest

Dependent variables. The outcome is longevity, which is constructed
using information on whether or not the respondent has died, and if so, when.
Information on mortality comes from the 1964, 1975, 1992, and 2004 respondent
tracing efforts, as well as sweeps of the Social Security Death Index (SSDI) and
the National Death Index (NDI). The total number of years lived by the
respondent was constructed from this information, using 1956 as the origin.? All
living respondents in this sample were right-censored at 2003. The most recent
sweep of the SSDI was performed in April of 2004. Between this external
information and the 2004 survey tracing efforts, we are confident that we know
about almost all deaths that occurred through 2003.

The WLS does not have an exact year of death for approximately 12
percent of the deaths to both males and females. All of these deaths took place
before 1976, and we have a range of dates (either 1957-1964 or 1965-1975) for
most cases. The procedure used to deal with these missing exact dates of death
is discussed in the methods section. Variable names, descriptions, data sources,
and percent missing for all constructs can be seen in Table 1. Means and

standard deviations for the final analysis samples can be seen in Table 2.

2 Even though we know all sample members survived until spring of 1957, 1956 was set as the
origin of time-at-risk. This was done because the unit of analysis time was years, and a death in
1957 would have produced a value of zero years lived if the origin had been set to 1957.
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Socioeconomic background. The socioeconomic background variables
used in these models include parental income, mother’s education, father’s
education, and father’s occupational status. Income, occupation, and education
are the standard components of SES (see, e.g., Preston and Taubman 1994), and
are well-measured in the WLS. Mother’s education and father’s education are
each used as continuous variables, and ranged from 0 years to 18 years. Father’s
occupational status is used as a proxy for the family’s status. This variable is
measured on the Duncan SEI scale, which ranges from 10 to 960. Average annual
family income is based on 1957-1960 tax records. The original units of this
variable were hundreds of dollars. Here, income was log-transformed to
normalize it, with a start value of 10 (i.e., $1,000). Family income, parental
education, and father’s occupational status have been shown to be the most
robust components of early SES available in the WLS (Sewell and Hauser 1992).3

Additional family background. Measures of family context (other than
SES) included in these models are number of siblings, farm background, size of
place of origin, and whether or not the respondent came from an intact family.

The number of siblings the respondent has is included as a measure of access to

® Though a large part of the work using early SES in the WLS predicts educational attainment, I
believe that those constructs transfer well. Researchers have found that each of these
components of SES collected in the WLS contributes largely to explaining educational attainment,
net of each other and net of ability (Sewell and Hauser 1992).
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family resources. Family resources are finite, and some division among family
members must occur. Other things being equal, as family size increases, the
available resources spent on each individual decrease. Farm origin is included in
these models because earlier analysis of mortality in the WLS has found that
farm background functions as a protective factor against mortality (Hauser et al.
1994). A measure of the size of the place in which the respondent grew up is also
included in these models. This measure is categorical, but arranged on a log-like
scale, with each category representing a population size roughly 10 times as large
as the previous category. Size of place of origin is important because those living
in urban areas are more likely to have access to health services than those living
in rural areas. The final family context variable included in the model is an
indicator of whether the respondents lived with both parents most of the time
through their senior year of high school. Coming from an intact family, with the
parents married to each other and living under one roof, has been shown to have
positive influences on health and other outcomes later in life (Hauser and
Sweeney 1997, Manski et al. 1992).

Ability and aspirations. Ability and aspirations variables include the
respondent’s mental ability, measured in high school, their high school grades,

and their educational and occupational aspirations, as reported just before
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graduation. High school grades are a normalized transformation of percentile-
ranked grades. Ability is measured by scores on the Henmon-Nelson Test of
Mental Ability; these raw scores have been mapped onto the IQ scale. In most
cases, the raw Henmon-Nelson used was based on an average over two
administrations, one in the freshman year and one in the junior year. In addition
to these more objective measures, variables constructed from the respondent’s
self-reported aspirations are also included. The occupational aspiration measure
used is the 1970 occupational education code for the occupation the respondent
reported that they “eventually hoped to enter” in 1957. The educational
aspiration measure was based on a question that asked about the respondent’s
plans after high school. Those who reported they would attend public or private
college or university are coded as having high aspirations, and all others are
coded as having low educational aspirations.

Early adult status variables. The final set of measures included in these
models was collected during the first or second follow-up survey, when the
respondent was either about 25 or about 36. The first of these is a continuous
measure of the respondent’s educational attainment based on reports in 1975,
when most respondents had completed their education.* Educational attainment

is included in order to assess the effects of ability and parental education net of

4+ If the 1975 report was missing, I substituted the 1964 report.
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own educational attainment. Marital status is known to have a protective effect
on mortality (see Gardner and Oswald 2004 for a review of this literature).
Marital status variables in these analyses include a dummy for unmarried in 1964
and a variable for year of first marriage for those who have been married. Year
of first marriage was based on 1964 reports, or 1975 reports if the 1964 report was
missing. Eighty-five percent of the sample has been married. For those who
were unmarried, the mean year of marriage was used. The mean and median
years of first marriage were 1962 for men and 1960 for women. Therefore, the
coefficient for the unmarried dummy in the models contrasts men and women
without early marriages to those who married in 1962 or 1960, respectively. A
dummy variable for military service is also included; it takes a value of 1 if any
military service (active or reserves) was reported in 1964 or 1975, and 0

otherwise.b

METHODS

Missingness in Independent Variables
Though the WLS has had excellent response rates over the years, missing
data in the independent variables presented a challenge here. Several of the

early status variables used in the models (marital status, year of first marriage,

5 This question was not asked of women in 1964. All of their responses are from the 1975
interview.
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military service) were collected retrospectively in 1975, after some respondents
had died. Additionally, missingness on 1957 items appears to be associated with
early death among WLS respondents.

There seems to be a general consensus in the methodological literature
that multiple imputation is the best way to deal with missingness in large
datasets (Allison 2001, King et al. 2001, Schafer and Graham 2002). In contrast to
list-wise deletion, multiple imputation procedures produce unbiased estimators,
retain all information available in the data, and do not negatively affect sample
size. Multiple imputation results in several independent datasets, each with
missing values “filled in” based on the other information available in the data.
King and colleagues (2001) have developed the AMELIA program to aid in
multiple imputation procedures for survey data that are missing at random. The
program uses Expectation-Maximization (EM) algorithms to find the posterior
means, then adds back in estimation uncertainty, then uses importance
resampling to enhance sample performance, and finally imputes completely
independent data sets. They refer to this process as EMis multiple imputation.
King gives the advantages of this method over Monte-Carlo Markov Chains

utilized by Imputation-Posterior (IP) methods of multiple imputation as greater
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precision in posterior draws, deterministic convergence, speed, and complete
independence of imputed data sets.

The pattern of missingness in the WLS variables of interest can be seen in
Table 1, referenced above. Though 21 percent of women and 35 percent of men
are missing on occupational ambition, the EMis method utilized by AMELIA is
valid for missingness approaching 50 percent in samples smaller than mine (see
King et al. 2001, pp 63-65). Each of the variables described above in my models
is included in the AMELIA estimations, as well as an additional (though flawed)
measure of occupational aspirations to aid in the imputation process.® The
imputation procedure is run separately for men and women. See Table 3 for
descriptive statistics of the final analysis variables.
Missingness in the Dependent Variable

It has been confirmed from respondent tracing efforts and sweeps of the
National Death Index and Social Security Death Index that 730 male and 452

female WLS graduates have died between 1957 and 2003 (the last year for which

¢ The OCST57 variable used information from the educational aspiration variable to estimate
occupational aspirations, and was unsuitable for inclusion in my final models. However, this
variable provided enough information to allow AMELIA to impute occupational aspirations for
the missing cases. Prior to its inclusion, AMELIA could not find the mode of the posterior
distribution. None of other the procedures (introducing a ridge prior, decreasing the step size,
and stopping at a preset number of iterations) suggested in the AMELIA handbook to deal with
this problem worked. King et al. state that it is acceptable to include any variable in the AMELIA
estimations that will aid in imputation, regardless of causal ordering or the variable’s suitability
for inclusion in the final analysis models.
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we have complete NDI search data). Of these, exact year of death is known for
636 men and 397 women. The remaining deaths are placed within an interval
1957-1964, 1964-1975, or 1957-1975.

Since all variables that will end up in the final model must be included in
the AMELIA program, EMis estimates were also produced for number of years
lived by people with unknown years of death. However, these estimates are
unsuitable for use because they contain no information about the relatively
universal survival curve, they are not constrained to be within the years specified
by the bracketed responses, and they are not even constrained to be within the
observed years of death.

Year of death is imputed for missing cases in two steps. First the number
of deaths per year was determined, and then actual respondents were assigned
to each year. The Social Security Administration has published cohort life tables
for the cohort born in 1940, using historical information and predicting mortality
to age 95 (Bell and Miller). The life tables use single-year intervals and are sex-
specific. The proportion of those dying within the intervals described above that
died each year is figured from the 1dx column (see Appendix 1). By applying
these proportions to the totals in the WLS missing intervals, and adding across

intervals, one can find the total number of deaths that should have taken place
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each year in the WLS cohort if its mortality followed that of the 1940 cohort of the

same sex. Subtracting the reported deaths from the theoretical total yields the
number of people with missing year of death that should be assigned to each
year.’

I then ran the full model (which includes all of the independent variables
described above) predicting mortality using Cox proportional hazards on each of
the five newly imputed data sets, excluding observations with missing year of
death. The outputs from this model are used to predict the hazard ratios for
those with missing year of death (treating them as though they were still alive).
The predicted hazard ratios are used to form a separate queue of likelihood of
mortality for each range in each data set. I then assigned members of the queue
sequentially to the years of death predicted from the cohort life table, giving
those with the highest hazard ratios to the earliest years of death.?

The Models

7 Because I rounded deaths assigned to each year to whole numbers, the count for men was two
greater than it should have been. i.e., the total number of slots assigned to years was greater than
the sum of the people in the missing intervals. To correct this, I rounded the two numbers over
x.5, but closest to it, down instead of up (the numbers were 3.54 and 3.56, which were rounded
down to 3). There was no such problem with the rounded data for women. See sample
calculations in Appendix 1.

8 See Appendix 1 for sample calculations.



18

The models estimated below are Cox proportional hazard models, with
time-constant variables, estimated on a person-years dataset.” These models take
the form

Log h(t) = a(t) + bjX;
where h(t) is the hazard of mortality over time, bj is the set of unexponentiated
coefficients of the model, and X; is the set of observed explanatory variables.
Results will be presented as the exponentiated hazard ratios for ease of
interpretation. Hazard ratios may be interpreted as the percent change in the
hazard of death for each one-unit change in an X variable (Cleves et al. 2004).

Each of the models below was run separately on all five datasets produced
by the imputation procedure. The hazard ratio reported is the arithmetic average
of the hazards for the five datasets. The standard errors are calculated following
the procedure outlined in King et al. (2001). They derive standard errors for
multiply-imputed estimates by averaging the variance within each data set and
then adding a correction factor for variance in estimates between datasets. Z-

statistics are then calculated for the new point estimates and standard errors.!

RESULTS

¢ Analyses were conducted using Stata 8.2 (StataCorp 2004).
10 See Appendix 2 for sample calculations.
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Tables 3a and 3b present results from survival models on hazards of death
from 1957 to 2003 respectively for women and men. Reading across, these tables
give the hazard ratio, standard error, and z-statistic for the explanatory variables
in each of the six models.

The first model included only the family background variables — family
income, mother’s education, father’s education, father’s SES, size of town of
origin, an indicator for farm background, number of siblings, and an indicator
for intact family. For women (Table 3a) and for men (Table 3b), the only
significant predictors of mortality are family income, which reduces the hazard,
and number of siblings, which increases the risk of mortality. These variables
remain significant and of approximately the same size in all subsequent models.
The non-significant effects of father’s education, mother’s education, SES, and
size of town each work in opposite directions for women and men. The effect of
farm background is negative and not significant for either men or women. The
indicator for intact family also has no effect for either sex.

The second model adds IQ and grades to Model 1. For women, the model
is essentially unchanged. The effects of both IQ and grades are insignificant. For
men, higher grades significantly reduce the risk of mortality. The effect of IQ on

the male hazard was small, and though it bordered on significance, it was
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positive, indicating that a higher IQ increases a man’s risk of mortality net of
grades.

In the third model, the measures of the respondent’s educational and
occupational aspirations as reported in their senior year of high school are added
to the previous models. For women, high educational ambition has a negative,
though not significant, effect and high occupational ambition has a significant
and positive effect on mortality. For men, the effect is reversed. High
educational ambition has a positive, though not significant effect, and high
occupational ambition has a significant negative effect on the hazard. Because
these variables operated in opposite directions, I tested for interaction effect of
these by adding a term (occupational aspiration x educational aspiration) to both
these models and the saturated models. For both men and women, these
interactions were non-significant and therefore not included in the final models.
Family income and number of siblings remain significant for both men and
women, and the size of each effect is not attenuated by the addition of the ability
variables.

The fourth model adds the respondent’s educational attainment to the
previous model. For women, the effect of education was negative but not

significant, and the inclusion of this variable does not change earlier results. For
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men, the effect of education is negative, of moderate size, and significant.
Furthermore, the addition of this variable causes the small, but previously
significant, effect of occupational ambition to lose significance. Also, the small
positive effect of IQ becomes significant and the relatively large positive effect of
educational ambition becomes significant conditional on educational attainment.
This can be interpreted to mean that within each level of attainment, the higher
the IQ, the higher the risk of mortality, and those with high educational ambition
have higher risk of mortality.

Model 5 includes the indicator for military service. This effect is not
significant for women, only one percent of whom had served. For men, military
service has a large negative effect on the hazard that is statistically significant.

The final model adds an indicator for unmarried in 1964 and year of first
marriage to the previous model. For women, year of first marriage has a
negative, but not significant, effect on the hazard. The coefficient of the
indicator, unmarried, is positive, suggesting that unmarried women experience
higher rates of mortality than women with the mean year of first marriage (1960);
however, this effect is not significant. For men, year of first marriage has a
moderate negative effect on the hazard, indicating that delayed marriage reduces

the risk of mortality more than early marriage. Unmarried in 1964 has a positive
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significant effect on the hazard, indicating that unmarried men have a greater
risk of death than men with the mean year of first marriage (1962).

Overall, the effects for women are consistent. Higher family income in
1957 greatly reduces mortality risks, while number of siblings increases mortality
risks slightly. Additionally, reporting high occupational ambition has a
significant positive effect on the hazard. However, the effect is very small (for the
largest effect, hazard ratio = 1.0007). The effects of IQ and grades were negative
but not significant in any model.

Among men, family income in 1957 greatly reduces the hazard, and
number of siblings increases it slightly. IQ has a small, though significant,
positive effect on the hazard, while grades have a small but negative effect on the
hazard. Educational ambition has a large, positive effect on the hazard that
becomes significant in all models that also include the respondent’s educational
attainment. Occupational ambition has a small negative effect on the risk of
mortality that is only significant in the model without the respondent’s
educational attainment. Military service and marriage have significant moderate
negative effects on the hazard. The effect of year of first marriage is modest but
significant, though negative, indicating that later marriage is more protective than

early marriage, contrary to findings in the literature (Gardner and Oswald 2004).
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The fit statistics for each model can be seen at the bottom of Tables 3a and
3b. Itook the difference between the starting and ending log likelihood for each
model for each dataset, then averaged these across datasets. To get the
Likelihood Ratio Chi-Square for each model, the average difference for each
model was multiplied by -2. For women, Model 1 fits the data adequately (Chi-
Sq=26 on 8 degrees of freedom). The fit statistics for Models 2-6 are also
significant. However, since the subsequent models are nested, I calculated the
difference in Chi-Square and the difference in degrees of freedom to assess the fit
and found that none of the models offered a significant improvement in fit. For
men, each of the overall models fits better than the models for women.
Furthermore, each of the nested models offers a significant improvement in fit.
Testing model assumptions and validity

Tests of the assumptions of the proportional hazard model, as
recommended by Cleves et al. (2004), have been performed. First I performed a
link test to verify that the square of the linear predictor is not significant, which
would indicate that the effects of the variables in the model do not vary with
time in ways not already accounted for by the model. The link tests produced
non-significant coefficients, suggesting that time is adequately accounted for in

the model. Next I tested to make sure that the relationship between time and the
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residuals of the models were zero. This test produced a non-significant Chi-
Square for women. For men, the raw Chi-Square was relatively large, though not
significant using BIC to adjust for sample size. From this, I concluded that the
proportional hazard models fit my data adequately.

As a check of the validity of my imputations of unknown years of death, I
re-estimated the same models for all deaths occurring after 1976. The results can
be found in Tables 4a and 4b for women and men respectively. The direction
and relative size of the hazards were largely unchanged. Many of the effects are
no longer significant, perhaps because the effects of early SES on mortality after
age 35 are diminished by the respondent’s own socioeconomic status. However,
the general pattern of effects is the same, which suggests that the procedure used

to apportion year of death has not dramatically altered the model outcomes.

DISCUSSION

The purpose of this study was to explore which proposed mechanism
underlying the SES-health relationship — intelligence or access to resources —
better explained the relationship when early SES was well-specified. To answer
this question, I ran survival models of mortality in the WLS and used Cox
proportional hazards to model the relative effects of the independent variables. I

asked three main questions:
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(1) Does the inclusion of measures of early SES beyond family income add
to a model of mortality? For both men and women, parental income is the only
significant early SES variable in the model. The primary purpose for including
four separate measures of SES was to assess the extent to which our
understanding of the SES-health relationship is impaired by the general lack of
availability of multiple measures. However, of the four measures included,
parental income is the one most closely related to resources, and an argument
could be made that these results support the access to resources hypothesis.

(2) Do other measures of family context, such as number of siblings and
intact family, that affect available resources, add to our understanding of the
relationship between childhood context and adult mortality? Yes, but only
number of siblings, which raises the risk of mortality by approximately 5.5
percent for each additional sibling. This fits well with the resources argument —
since family resources are spread out over more individuals, there are fewer
resources available to family members of otherwise similar socioeconomic
backgrounds.

(3) Which theoretical explanation, resources or intelligence, best explains
the risk of mortality? The effects of both IQ and grades are negative for women,

and neither is significant. For men, the effects of IQ and grades run in opposite
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directions, with higher IQ increasing risk of mortality net of grades, and higher
grades decreasing the risk of mortality net of grades. The resource variables
parental income and number of siblings each have large significant effects on
mortality in the directions predicted by the resources theory. I believe that these
results lend support to the access to resources hypothesis, and they do not tend

to support the intelligence hypothesis.
CONCLUSION

Further research is, of course, necessary to validate these findings, and
work on prospective nationally representative datasets with good early SES
measures is especially needed. Papers have been published using the British
Cohort Study of women and men born in 1946, which have examined the
relationship between early childhood SES and adult mortality (Kuh et al. 2002),
and the relationship between childhood IQ and adult mortality (Kuh et al. 2004).
The more recent of these papers controlled childhood socioeconomic conditions
as well as cognitive ability, measured at age 8. The study found a deleterious
effect of IQ on male, but not on female mortality to age 54. The effect persisted
when childhood socioeconomic conditions were controlled, but was largely
explained by later socioeconomic circumstances. That is, contrary to the

intelligence hypothesis, rather than explaining the association between adult
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success and mortality, the effect of childhood cognitive ability was mediated by
adult socioeconomic success. However, in the British sample, only membership
in the bottom quarter of the IQ distribution affected mortality. There was no
gradient in mortality across the upper three quarters of the male ability
distribution. This suggests a possible explanation of the absence of a negative IQ
effect among the Wisconsin men, namely, that the least able youth in the cohort
never completed their senior year in high school. One way to assess this
explanation would be to look more closely at mortality differentials between
low-IQ men in the Wisconsin sample and those higher in the distribution.
Another valuable resource would be the National Longitudinal Survey of Youth
of 1979, which administered the Armed Services Vocational Aptitude Battery to a
large sample of youth aged 15 to 22 in 1980. However, that cohort has barely

reached its 40s, so there is as yet little mortality experience to observe.
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Table 1. Sources and Descriptions of Variables, with Percent Missing by Sex.

Percent Missing

Variable Description Source Females Males

Outcome variables
1964, 1975, 1992, 2004
Mortality Coded 1 if deceased survey and tracing; NDI 0.00 0.00
and SSDI sweeps
1964, 1975, 1992, 2004
survey and tracing; NDI 1.02 1.89
and SSDI sweeps

. Total number of years after 1957 the
Years lived . P,
respondent was alive; 47 if still alive

Socioeconomic background variables
1957-1960 Wisconsin state

Parental income Logged average annual family income 7.55 5.18
tax records

Mother's education Years of school completed by mother 1957 survey 0.00 0.00
Father's education  Years of school completed by father 1957 survey 0.00 0.00
Family SES 1957 Duncan SEI score for father's occupation 1975 survey 2.11 2.51
Additional family background variables
Number of siblings  Total number of siblings 1975 survey 5.67 8.97
Coded 1 if father's occupation was 1957-1960 Wisconsin state
Farm background . 0.00 0.00
"farmer" in tax records tax records
Coded 1 if lived with both parents most
Intact family of the time until senior year of high 1957 survey 5.35 8.59
school
Size of place of Size of town in which attended high
. 1957 survey 0.00 0.00
origin school
Ability and aspiration variables
Measure of IQ mapped from raw Wisconsin State Testing
1IQ . 0.00 0.00
Henmon-Nelson test score Service records
N lized til k of high
Grades ormatzed percentie rank ot g High School Records 6.36 7.08
school grades
Educational Coded 1 if planned to go to college or
. . . 1957 survey 0.00 0.00
ambition university
Occupational Duncan SEI score for intended
L . 1957 survey 20.66 35.19
ambition occupation
Early adult status variables for graduate
Education years of school completed 1964, 1975 surveys 1.85 217
Unmarried Coded 1 if married in 1964 1964, 1975 surveys 3.28 3.37
Year of first . . .
Year of first marriage for ever married 1964, 1975 surveys 10.24 14.49

marriage
Military service Coded 1 if served in military 1964, 1975 surveys 5.25 3.01




v6v°0 0850 00T0 0TO’0 ao1A13s ArejI[IN
LV8'T GEL'T9 GZ6'T G8Z°'09 aderrIeW 3SITJ JO TEd X
L9%°0 8.9°0 8G€0 6¥8°0 parLrewu)
oov'¢ G9L°ET 89.°T €T0’eT uoneonpy
V6L 11E 98y LTV 068°6¢2¢ 990'¥8¢€ uogique [euoednnQ
LLV°0 6v€0 6EY'0 09¢0 uonIque [euonednpy
LEIVT 08196 (AR A 60L°€0T soper)
¥8¢'GT 9%9°'00T LSSVT 182°00T 01
€€9°¢ TESY S0.L¢C 0EL'y ur3tio jo aoed jo azig
S0€0 968°0 oteo 2680 Arurey yoejur
76€°0 ¢6T°0 /8€0 €8T°0 punoidyoeq wej
€99°¢ v8C°€ 129°¢ 8EE’E s3ur[qrs jo quNN
9G/.°T€C YoECre ¥68°8¢¢ 16G°0V€ £S61 SAS A[ueq
€0g’e 8G.°6 9Gc’e 9€9'6 uonednpa s Id9yie
618°¢C ¢15°0T 9¢8¢ ¥92'0T uonednpa s, IBYI0N
1850 4404 9650 0T’V UWIODUI [eJUIEJ
w8y (0VA 717 8EL'E vZ1 9y PpoaAl] sTes
7S€°0 10 6,20 G80°0 AyreroN
uoneIAd(] PIepuelg  UBdA uoneIAd(] pIepuel§  UedN d[qeLre A

(F867=N) So[eIN

(11£6=N) sorewag

34

"S9[qeLIE A SISATEUY [eul] 10J SUOT}LIAd(] pIEpUL)S pue SUedJN ' 9[del.



35

a3erirew
99°0- 9200 €860
1S11J JO IeX
66'0 8IT0 €€T'T patuewun
90T 90 L99'1 60'1 a9 0 L2691 2014198 I[N
IT°'1-  0¥00 9960 10'1-  6€00 1960 66'0- 6€00 1960 uonednpy
. . . . . . . . . . . . uonique
¥€C 0000 TOO'T 1€c 0000 100°T y€C 0000 TOO'T 0cCc 0000 TOO'T reuonedning
uonqure
ya'0- <9910 9160 £8°0- $S1°0  ¢Cl6'0 19'0- €910 Z06'0 ar'l-  ¢el'0 6¥8°0
[euonyeonpy
68°0- ¥000 9660 ¥6'0- 7000 9660 £6'0- Y000 9660 90'T- 7000 9660 18°0- ¥000 Z66°0 saperd
££°0- ¥000 2660 L£°0- $00°0 2660 ¢L0- V000 4660 64°0- V000 4660 0£0- %000 Z660 01
910 <910 ¥20'1 €ro a0 0co'l 200 ¢q10 0101 800 <¢sl'0 <CIOT £00  ¢S10 1101 000  IST°'0 0001 Aqrurey ejug
sgurqrs
¢6'Cc 6100 G901 16¢c 6100 <990l ¥6'c 6100 49S0'1 €6'c 6100 9901 a8'c 6100 €90'1 y0'e 6100 9901
Jo IPqUINN
punoidypeq
¥8'1-  ZZ1'0 9940 6L41-  8¢I'0 1440 84'T- 8¢I'0 1440 a8'l-  ZZ1'0 9940 84'T- 8CI'0  ¢LL0 68'1-  9¢I'0 1940 wieg
urdio
290  ¥200 9101 690 €200 9101 69°0 ¥200 9101 690 %200 9101 040 ¥200 ZIOT G0 €200 8I0T d o
jo 2oerd jo az1g
G
1£0- 0000 000°T ¥4°0- 00000 0001 ££°0- 00000 0001 €8°0- 0000 0001 ¢40- 0000 0001 06'0- 0000 0001 SHS bM:MM
uonednpa
90T 6100 1¢0'T €01 6100 0¢0'T €0l 6100 0c¢0'T 86'0 6100 6101 ¢0'T 6100 0201 160 6100 ZIO'T s Hwﬁwm
uoneonpa
¥I'0- 0200 £66°0 ¥I'0- 0200 4660 €I'0- 0200 4660 61°0- 0200 9660 £0°0- 0200 6660 0€'0- 0200 ¥66°0 § TOU0N
¥0'¢c- 8200 1¥80 €0¢- 8400 ¢¥80 ¥0'¢c- 8200 1¥8°0 €r'e- 2200 9¢€8°0 0r'c- 24000 8¢80 L1 LL00  PE8'0  dwodul [ejudIe]
z 45  prezey z aS  paezey z as  paezey z 45 prezey z 4s  prezey z 4s  pezey SEEEDN
9 [°POIN S [°PON ¥ [PPOIN € [FPOIN C [9POIN I [PPOIN

"€00C-LS61 SUBLSP S[eWa] [[e “AH[eHOIA JO Sy UO sa[qerie Juapuadapu] Jo sa55g "e'¢ d[qe]



36

L8'T-  L60°0 8IS0 ¢8'1- 8600 ¢C80 ¥.1- 6600 8C80 89'T- 6600 €€80 L9'T- 6600 V€80 ¢6'1-  L600  ¥I8O

Aqrurey yoejuy

oIy  ¥100 890°1 80F%  ¥100 8901 le'c V100 990l 96'c V100 9901 86'c  ¥IO0 9901 1Ty  ¥100 6S0°L s3urqrs
JO TaquunN

LI'T- 6010 €480 €l'l- 6010 4480 €0'l-  OIT'0 9880 £0'T-  OIT'0 €880 €6'0- TIT'0 4680 80'T- OIT0 880 punoigypeq
urre,j

G¢'0- 6100 0660 8G'0- 6100 6860 19°'0- 6100 6860 ££°0- 6100 9860 £80- 6100 ¥86°0 69'0- 6100 /860 urdro
0 a0ed jo azIg

LS50 0000 000°T 19°0 0000 0001 290 0000 0001 67’0 0000 0001 €70 00000 0001 L0 0000 0001 4561
Sas Anureq

70 ¥1000  900°T 6€0  ¥100 900°1 ¥€0  ¥100 S00'T ¢0'0- ¥100 0001 ¥0'0- ¥I00 6660 IT°0- ¥100 8660 uoneonps
s Joype]

0’1 9100 6101 6C'1 9100 0201 498 9100 8I0'1 €0'l 9100 9101 66'0 9100 9QIOT 86'0 9100 GIO'T uoneonps
S JOYION

G0c- €900 0480 yI'c- €900 9980 8I'c- €900 €980 0€c- ¢900 9980 ¢C'c- €900 1980 8¢'C- 900 8980

QWIOdUT Jejuare

Z ds  prezey z ds  prezey Z ds  prezey Z 4s  paezey z as  prezey z 4s  prezey JS[qelrep

9 IPPOIN S [PPON ¥ I°PON € [PPOIN C [PPON 1 [°POIN

"€002-£S61T Suread dTeIN [T¢ “AI[eI0IN JO STy UO sa[qerie A juspuadapu] JO spaj3q "q'¢ AqeL

"DUBLIEA J9SEIRP-UIIM]II(] J0J PIJILIOD ‘SIS JO UBSUI DTJAWILIE S} 1D3[J2I SIOLID PIEPUR]S PAJuasal] "s}as ejep pandur aay
JO B3 JI0J SpaeZey] Pajewnsa JO SULSUW DIYJSWILIE 31 spIezey] pajuasal] °ssaooxd uoneindurr sjdpnur sy 105 pajsnipe usaq aaeY SIOLIS pIepue)s PjeIOSSe pue UONOUNy pIezey] ayj JO Sajewnsy
'Syreap 76y ‘T1€5=N

91 i €l 4} 01 8 p
) ) ) ) ) ) bg-np>
90°6€ 1€°2€ eLYE 69°€€ ¥2'8C 89'6C pooyIeNr]

‘panunuod ‘e'¢ d[qe],



37

*9DUBLIBA J9SEIEP-UIdM]D] J0] PAJISLIOD ‘SIJLWITSS JO U DWIILIE SY} JDI[JI SIOLID PIEPUR)S Pajuasal] 's3as ejep pandur aayy

JO oed 10§ SpIeZey PIjelNsa JO SUBIW DIJSWLIE dI SpIezey pajuasal] ‘ssadoid uonendur spdnmnu sy 10§ pajsnipe usaaq aALY SIOLIS PIEPUR)S PIJRIDOSSE PUE UOHOUN] pIeZey] ) Jo sajewnsy

‘Syieap 0¢Z ‘¥867=N

91 it €1 4 01 8 ip

) ) . ) ) . bs-yo
$0°S0T 19°€6 6578 6769 04€9 10°SY ooy
00C- 1200 8560 aZerrew
1S JO Jed X
L0E  S900 6¥CT S—
176 €900 8640 €€e- 1900 8640 S S—
617 700 6060 8I%- T200 0160 66'€-  T0  FI60 woneonpg
ZST- 0000 000'T 8%'I- 0000 000°T IST- 0000 0001 TTT- 0000 000°T uoniquie
reuonednon
86T 7910 S8ET €T 0910 €T FT 910 SOF'T IZT  0FI0  6€TT uoniquie
[euonyednpy
8c'c- €000 6860 676~ €000 6860 60°€- €000 0660 0% €000  Z8610 8TH- €000 /860 sopern
197 €000 8001 ¥ST €000 800'T 86T €000 S00'T 6T €000 9001 I6T €000 900°T or
z HS  piezey z 4S  prezey z 45 piezey z 45 plezey z 45 prezey z S prezey d[qeHeA

9 [P PO G [PPON ¥ [PPON € [PPON Z [PPON I [PPON

"PaNURUOd ‘q'¢ d[qe L



9€'0 0950 00C'T 8€'0 /990 9T¢'T 391A198 AT

ov'1- ¢¥0'0 T¥6°0 8¢'T- T¥0'0 L¥6°0 8C'T- T¥0'0 L¥6°0 T ——

0T'¢c 0000 TOO'T GT'c 0000 TOO'T 9T'¢ 0000 TOO'T 96'T 0000 TOO'T uoniquie

reuonednoo

¥5°0- ¥9T°0 TI6°0 95°0- ¥9T°'0 8060 L5°0- €9T°0 9060 9¢'T- LET'0 1280 uoniqure

[euonednpy

LE'T- S00°0 ¥66°0 6€'T- G000 ¥66°0 Ov'T- S00°0 €660 ¢S'T- S00°0 €660 GE'T- S00°0 ¥66°0 sopein,

050~ S000 8660  TS0- S000 8660 670~ SO00 8660 850~ SO00 2660 2SO0~ S000 8660 -

0€'T- 8¢T'0 €€80 6C'T- 8¢T'0 SEB'0 TET- LZT'0 €€80 6C'T- 8¢T'0 SEBO0 0€'T- 8¢T'0 ¥EBO ¢r'T- 9¢T°0 ¢¢80 Aqrure; ey

€9'T 0200 €€0T ¥9'T 0200 €€0°T S9'T 0200 €€0°7T ¥9'T 0200 €€0°T 85T 0200 ¢e0T Z¢8'T 0200 L£0T s3urqrs

JO IquInN

v0'T- TSTO v¥80 TO'T- TST'O 8¥8°0 00'T- TST'O 8¥80 80'T- 0ST'0 8€80 €0'T- TST'0 S¥P80 ST'T- 8¥T'0 0€80 punoidydeq

e

GG'0 G200 ¥TI0'T 650 G200 STO'T 6G'0 G200 STO'T 650 G200 STO'T 09'0 G200 STO'T 69'0 G200 LTO'T urrio

jo aoerd jo azig

9T'0 000°0 000°T GT'0 0000 000°'T ¥T'0 0000 000°'T G0'0 0000 000°'T €1°'0 000°0 000°T 80°0- 000°0 000°'T 1861

sAs Amureg

T7’'0 0200 800°T T7’'0 0200 800°T T7’'0 0200 800°T ¥€'0 0200 L00'T 9€'0 0200 L00T €2°0 0200 S00T uonednpd

CREI IR

¢0'0- 2200 000°T €0°0- 2200 6660 €0°0- 2200 6660 0T'0- 2200 8660 ¢0'0- T20'0 000°T 62°0- T20'0 7660 uonesnpd

S IO

90'T- 680°0 S06°0 80'T- 6800 v06°0 80'T- 680°0 €060 8T'T- 8800 9680 6T'T- 880°0 9680 ¥¢'1- /800 1680 B ——

Z dS piezey Z dS prezey Z AS piezey Z A4S prezey Z AS piezey Z dS prezey d[qerrep
9 [°POIN S [PPOIN ¥ [°PON € [PPOIN C [°PON 1 [POIN

38

"€007-9461 ‘AINTEIOIA d[eWd] U0 SI[qeLIe A Juapuadapu] Jo s309J34 ey 9[qe].



39

€¥'0- 0200 1660 Ly'0- 0200 T66°0 87'0- 0200 0660 65°0- 0200 886°0 ¥.°0- 0200 5860 65°0- 0¢0'0 8860 urdno
jo aoed jo azig
67'T 0000 000°T TS'T 0000 000°T €G'T 0000 000°T S¥'T 0000 000°T LZ'T 0000 000°T 8T'T 0000 000°T L8561
sas Amureg
6.°0- STO'0 8860 T8'0- STO'0 886°0 98'0- STO'0 /860 ¢T'T- ST00 €86°0 T¢'T- STO0 ¢86°0 0€'T- STO0 1860 uoreonpa
s Iaye
G8'0 /LT00 V10T ¥6'0 /LT00 9107 6.0 /LT00 €T0T 7.0 /LT00 C10°T ¢9'0 /LT00 0T0T 95'0 /T00 600°T uornednpa
S, JOUION
T8'T- 6900 S/80 68'T- 6900 080 S6'T- 6900 9980 §G0'¢- 8900 1980 90'¢- 8900 T980 9T'¢- /900 SS80 swooU [eyuRIE]
zZ 4s  plezey zZ 4s  prezey A 4s  plezey zZ 4s  prezey A 4s  plezey zZ Hs  priezey o[qeliep

9 [PPOIN S [PPOIN ¥ [PPOIN € [PPOIN C [PPOIN 1 [PPON
"€002-9261 "“AH[EHOIN S[CIA UO Sa[qeLIe A uspuadapuy Jo $399539 'q'f d[qeL
"9DUBLIEA J9SEIEP-Ud9M)D] O] PIJOLIOD ‘SIBLUNISD JO ULIUI DIDWILILIE dUJ} JD3[J2I SIOLId PIepUe)S Pajuasal] 's}as ejep panduur aA1y jo yoea 10J spIezey pajewrnsa
JO SuBaW JIYJAWILIE dIe spIezey pajuasal] ‘ssadoid uonendwr sidnnuw sy 105 pajsnipe usaq aaey s10119 pIepuels PajeIdOSSe pue UOOUNJ pIezey auf} JO Sa1ewrsy
SUIeap £6€ '9525=N
€70 8200 v0O'T o8errrew
JSIIJ JO Ted X
69°0- ¢€T'0 TOT'T e
Z 4S  prezey A 4s  prezey Z 4s  prezey z 4s  prezey Z 4S  prlezey z 4s  prlezey I[qeLreA

9 [°PON S [PPOIN ¥ [°PON € [PPOIN C [°PON I [PPOIN

“ponunuod ‘e’ o[qeL,



‘OUBLIBA Jose}ep-Uaamia( 10J Pajdallod ‘S9rewIn)sa JO Ueaul d1JoWI}LIe 9] JO3[Jal SIO.LID pIepue)s pajussald 'S}oSs ejep ﬁwHSQEM 9AT1J JO Yok I0J spaezey pajewin}sa

JO SUBIWI DTJOWILIE Ik SpIezey pajuasal] sseooxd uoneindur sidnmu ayj 107 pajsnipe uaaq aALY SIOLId PILPUL]S PIJLIdOSSe PUe UOHOUNJ pIezey ay) JO sajewnsy

SyFeap 9¢9 ‘0687=N

T€T- €200 060

ov'e- L1900 v6C'T

ov'e- 9900 81.°0 9¢’e- ¥90°0

1610

a8erirew

3S11J JO Ted §

patLrewun)

01AI19s ATRYIIN

c0e- 200 6260 /8¢~ €200 €£6°0 89'C- €200 LE60

uoneonpy
SS'T- 0000 000°T TS'T- 0000 000°T €S'T- 0000 000'T ¥0'¢- 0000 000'T uoniqure
reuonednao
T€T 0ST0 96T'T SZ'T 6¥VT0 98T'1 T ¢ST0 vie'T T8'0 €E€T'0 80TT uoniqure
[euoneonpy
6¢'e- ¥00'0 8860 8T'¢- ¥00'0 6860 86'¢c- ¥00'0 6860 €9'¢- ¥00'0 /860 LT'v- €000 9860 sopein
Z¢e'Cc €000 8001 ¥2'¢ €000 8001 L0'C €000 LOO'T 6.'T €000 900°T 9G'T €000 S00'T o1

0S'0- 22T'0 6€6°0 Ly'0- €210 ¢¥6'0 TV'0- ¥2T'0 0S6°0 9€'0- ¥¢T'0 SS6°0 L0 ¥2T'0 ¥S6°0 150 T2T0 T€60
Arurey 1oejuy
G€'0- 9T00 ¥66°0 9€'0- 9T0'0 ¥66°0 TS'0- 9T0°0 ¢66°0 6¥'0- 9T0'0 ¢66°0 ¢v'0- 9T0'0 €660 LT'0- 9T00 1660 s3uqrs
JO I_qUINN
v.1- TTT°'0 L08'0 69'T- TTT'0 CT80 8G'T- €TT'0 ¢¢80 09'T- C¢TT'0 0¢80 8¥'T- vIT'0 TE80 99'T- TTT'0 SI80 punoidsoeq
urre,
zZ s plezey Z 4s  piezey Z 4s  piezey zZ 4s  piezey Z as  plezey Z s plezey 9[qeLreA

9 I°POIN S [°PPOIN ¥ [°POIN € [°PON ¢ [°PON I [PPOIN

40

‘ponunuod ‘q'y A[qe],



41

"Y3eap JO 1edA Yoo U}

JuSisse,, 03 ojdoad jo zaquunu ayj st sy, ‘pauontodde aq 03 syjeap jo Iequnu ayj senba  jo wns ayy yeyyy os (Aressadau 1) pajsnipe aq
PINOM UDTUM Y] UWN[0D JO dNJeA PIPUNOI 9} SMOYS ] UWnN[o) "(Teak umouy JO SYjeap) g UWN[od SNUIW (1ed4 [oed peap [ed1}a1091]})

[ uwmyod Jo S)NSII A} SMOYS Y UWN[0D) *G/6T-/S6T PUC ‘S/6T-S96T ‘FI6T-/G6T STEAISIUL 991} 9} JO Udea Ul SUeap Jo Iaquunu

[e103 ay 03 parjdde are | pue ‘(4 ‘o) ur punoj suontodoid sy ‘[ UwWN[Od U ‘] puE “H ‘O SUWN[OD) Ul PIPIOdSI 31t [eAIIUL 9AT}dadsar
oea jo reak yoea unypim Surdp suonzodoid ayy pue (S/6T-H96T PUC ‘SZ6T-S96T ‘F96T-/S61) S[EAISIUL OJUI UMOP UINOI( dIe

SUIeap 9say], "Teak ok Ul PaIp 9AeY PINOYS OYM SUapuodsar M JO Joqunu oy} Juasardar J uwm(od Ul SIaquunu sy uayy “(Ajrejrowr
a3eraae uey) 19139q paduarradxa aaey Lay Sunsag3ns ‘uoneonpa [ooyds Y31 e 3Sea] Je dARY [[B PUE SIIUISUOISIAA 93YyMm A[areurwopaid
are syuapuodsar g ySnoys) 110400 YiIiq SN 0F6T 9Y3 JO el SMO[[OF AJ[e}I0W GAA JeU} pue “(sjuepadap A[fenjoe are syjuspuodsaruou
awos Ajqewmnsaxd y3no) syzeap gIM Jo a3papmour 109319d aaey am Jel) awnsse am J SYIeap §M JO SIDqUINU UMOUY

oy} 03 pardde axe suonprodoxd asay; ‘J UwWN[Od U *IEIA YdES UI INDD0 0} (] UWN[OD UI SYFeap [e303 3y} Jo uontodoid ay3 smoys g uwnjo))
(000°00T = °[) Sp[O TeaA QT 03 d[qe} 1] 1I0YOD OFET VSS 23 UL SUJeap S[eway JO IaqUINU 3} SMOYS (] UWN[0) "TedA ded Ul SIaquIaul
310400 M 03 (s1eak as1oa1d yjim) syjeap paurIjuod Jo Iaquunu 3} SMOYS g Uwnjo)) ‘11oyod jey) jo ade Jurpuodsariod ay surejuod

D uwmnjod pue ‘Apm3s ropun uonemdod ayj 107 yjesp Jo sread ajqrssod surejuod y UWN[o)) ‘Sa[eWsf 10 9P SUOHR[NIED S} 318 MO[og

"0F6T Ul 110q 140400 ST Siyf Jo Ajprious ay3 pamojjof 140403 STM
Y3 J1 4vak Yova paLinad0 aavy PInoys vy Sywap Jo 4aquinu $Sadxa puv Ajpiioul Jo uoigiodoid ayy Surindig 1 dajg

‘syr0darx Sursstur 103 yyeap jo 1ead urudisse 10§ suorje[nored adwreg 1 xrpuaddy



42

AN AN AN AN AN AN O om0 o HH A A

¥1500CT¥
6761646
£99/806°¢
904G€EL8'E
c016£94°€
yLivicse
89¢101€€
€042691°¢
L661€66°C
60049%4°C
£2LT949°C
£E102LEC
£€102LET
8641€4C°C
6SYEVLLC
18£9946°1
1829946°1
GECLEVO'L
96687781
sareuray  1eaA 1ad
papunox  safeway
"1 Ppespsim
Mau Yy

¥1500¢1°6
6¥61646°C
£994806°S
978SEL8E
c01649L°€
VLIvICcSe
89¢C10IEY
€042691°¢
L661€66°C
60049vL°¢C
£TLT949°C
LETOTLEC
LETOTLEC
8641€4C°C
6SVEVLLC
18299461
1829946°1
GeeLEV6’L
96687781
doxd
uo paseq
sa[eway
peap
smu

reeces00
79804070
G65690°0
465968900
9%804£90°0
65692900
¢ve6850°0
€9¢7950°0
G16¢cs00
82068700
687947070
TIP1STY0°0
TIY1ST0°0
209¢er0°0
€6££170°0
94192€0°0
94194€£0°0
90669¢0°0
£60T1S€0°0

74

-LS pedp

doxd -1

L11€ET80T°0
¥8¢ear01 0

10£289¢01°0
¢€9L8410T°0
¢y c86860°0
8€6905¢60°0
€C9996980°0
¥¥¢952€80°0
£680€9820°0
CIyaea1cs00
€£4¢50€0£0°0

SL19
I£ ed peap
doxd ‘g

84400%1°0
84400%1°0
CIyeyero
L¥0¥8C1°0
S1€L911°0
S1€L911°0
984¥11°0

¥6¥6801°0

79

-LG peIp

103 1£

©d peap

doad o

91€€8T6'S
8YSyasa'S
60¥¥8¢E’S
1¥966L6'V
¢L89TC9Y
YeL99LEY
G6998¢1L'Y
8804486'C
yeeeote’e
L5V9188°€
LT8LSLL'E
889/48¢G¢
LTY0LIEE
¢689L1C

Geav666'C
L6EYTSLT
€Y98189°C
9¢140¥9°C
9¢140¥4°C
G0Se8¥EY'C
¥/868C€C
€19¢L11°C
€19¢L11C
9€46180°C
G0TT96'1

doxd joyxpu-g

02 woiy
1£ rad

usm

8G1IET10°0
16€€¢10°0
9882110°0
6200T10°0
¢£ce010°0
£089600°0
re1600°0
61¢8800°0
8999800°0
££85800°0
G€ae800°0
£08200°0

98¢€200°0
€920200°0
9€9900°0

§680900°0
€€€6900°0
129500°0

1295000

898¢400°0
9¢414500°0
<y89%00°0
Z¥89%00°0
1909%00°0
61£700°0

891
841
161
vl
1€l
vl
L1
€Ll
111
0Tt
01
00T
Y6
06
a8
8L
9L
(44
(44
69
929
09
09
69
99

sa[ewray

Xp-a

[44
v
(014
6¢
8¢
L€
9¢
ac
¥e
€e
[43
1€
0€
6¢C
8¢
LT
9¢
°ré
114
€C
[44
1c
0c
61
81

age )

o)

IO O O O

sa[ewray
peap
sim 'g

1861
0861
6461
8461
LL61
9461
qaz61
V.61
€61
¢L6l
1461
0461
6961
8961
2961
9961
Q961
7961
€961
2961
1961
0961
6561
8961
£G61
Ieak

SiM Y

‘panunyuod ‘7 deig 1 xrpuaddy



43

[4°i4

G09908°cc
S10CI6°0¢
9¢200€°8¢
y1eey0'9¢
16V10T¥C
ayac1aee
€48€124°0¢
c60¥1g'61
2999821

Q1629891
gecleral
68029¢ V1
c0ser el

2£9¢0T°CL
90¢6C' L1

S00¥0€01
99788996
GL6YT68'8
€891911°8
€499G619G°2
€096986'9
912048€9

doxd joyxpu-g

0> uroxy
14 rad

usm

[AXY474000]
¥68€890°0
C19¢90°0
£S19490°0
612€€4900
£8086¥0°0
¢LT8510°0
8¢LIEV00
Ge0s6€0°0
GL1€LE0°0
8¢LTve00
Sv2L1€0°0
1¢¥0620°0
84£920°0

¥286¥¢0°0
69622200
C¢l6€lec00
£££9610°0
1966410°0
£04910°0

6497S10°0
LOETYI00

608¢1

896
9.8
08
8€L
€89
8¢9
£89
€499
909
8LV
6EV
L0V
<Le
€ve
0ce
¢6¢C
{744
[4°r4
0€c
v1¢
861
181

Ssa[euray

Xp-a

¥9
€9
9
19
09
69
8¢
VA
9¢
qg
¥a
€9
[
19
0g
67
8Y
Ly
9%
av
144
v

ade D

[4°14

Sa[euray

peap
S|M g

ums

€00¢
00T
100¢C
000T
6661
8661
L661
9661
S661
7661
€661
2661
T661
0661
6861
8861
861
9861
G861
861
€861
861
Ieak

SIM 'Y

‘panunuod ‘1 deig 1 xrpuaddy



44

'S1SVQq pAvZYIY-1S0YS11-21}-03-4VaA-]S31]4V3 UV UO PIUSISSY SVM YJVaP JO AVIA ‘pauvL-a4 24dM ISUDL
1y} 03 paSu1ssv syjvap 11y uQ ('21qv3 af1] 140109 ay3 Aq pazorpasd aSuv. s1y3 ui syjvap Jo taquinu [p303 Iy} UVY] SSa] AU0 SVM F9GT-/SET Ut patiodal
sypvap Jo saquinu [p303 AYT) ‘2SuvL $9GL-LG6L Y} 0F PIPPV SVM UnL Yova WioLf pavzvy 3SayS1y ay3 Y1 auo ayg “aSuvi G/6T-/S6T Y1 Ui IS0y} 10

LS61 9/ES10€°0 LS61 60616170 LS61 8VLCST'0 LS61 T00TZ¥E 0 G/-LS 8€0T0L
£S61 G14802C0 G/-LS 120668
0961 TTCELVO'0 6961 946691°0 €961 G8%4C81°0 ZSe6l CEVPIIT0 LS61 962¢etT 0 $9-46 ¥10L1¥
€961 9¥6G5E0°0 1961 ¥899%C1'0 7961 ¥¥9781T0 6561 26975800 0961 4444 7ANY ¥9-4S 8€0LY
€961 T¥804£0°0 1961 8%816C1°0 %961 LvTLTl0 0961 €698620°0 €961 786VCET0 ¥9-4S 100501
6961 6G€85490°0 4961 6G94CVC0 €961 £9966C1°0 €961 61200 0961 8CressL1 0 ¥9-£S L10C6¢C
2961 11694£0°0 8S61 €69970C°0 ZLS61 €99T105°0 2961 Ge9TvL0'0 7961 PrLTErT0 $9-46 S110¥¢
1961 €9678¢0'0 €961 $929560°0 6S61 96081€'0 1961 99264400 6S61 £8/881°0 ¥9-4S 6010%€
0961 CL089%0°0 €961 ST9EPIT0 1961 G680€99C°0 1961 11616£40°0 1961 £S88/ST°0 ¥9-4S €€069
1961 ¢Cessy0 0 v961 av18¢60°0 1961 96C€19C°0 961 18646500 ¥961 69191¢T0 ¥9-£S 0¥0¢61
2961 €LTTLE0°0 0961 G/8T6ET'0 T961 G8TEL0T0 €961 8C87090°0 €961 70810 $9-4S 610101
¥961 86£9€€0°0 7961 P1490T1°0 0961 £8€€96C°0 TI961 90%9540'0 7961 691£0ST°0 ¥9-4S €101TL
6961 ¢LTECS0'0 961 G6€91CI'0 0961 898698C°0 6961 I¥/¥S80°0 6561 94599G81°0 ¥9-£S 90040%
8661 8%29060°0 8S61 9YCL661°0 85961 €82676£°0 8961 906¢60°0 8561 G89081C°0 $9-4S 0€08¢
£S61 2068€C1'0 6961 LTTLOST'O 6561 yeeovce0 0961 10586£0°0 1961 1288491°0 ¥9-4S 110081
¥961 20916200 ¥961 602600  ¥961 ¥129001°0 ¥961 €8/T870°0 ¥961 98008110 ¥9-4S G004ET
8961 116€660°0 0961 ¢esvel’0 896l 889%Cec’0 8961 18€€601°0 8561 6500%0C°0 ¥9-£S 800651

GgIeak GreyA preak preyL cIedk crey£ ZIeak aeyL TIeak TeyL aSuer [MspI

"F961-/S6T 23Uv4 2yj 10f uariom

10f suoyvinduii satf ay3 Jo yova Aq paonpoid spivzvy ayj Jo Suiyuv.i ayj St mojag “pagoipaid aiam spivzvy Jvy-x
"Sppnpraipul Suissil 10f yjpap Jo 4vah Jo sapuiljsa VITIWY aYd Suisn uni svm (¢ sajqu], 33s) [apout [inf ay 1 g dais
‘panunuod ‘1 xrpuaddy



45

asay |,

1261
€61
1261
9961
G961
9961
0461
VAS)8
(748
L6l
6961
0961
€961
€961
6961
2961
1961
0961
1961
961
¥961
6961
8¢61
£G61
961
8661

creak

8¥¢¢850°0
1€96770°0
692£9650°0
868¢60°0

6487S01°0
9092¢860°0
6611900

q1£490CC0
€€€090°0

8£916¥0°0
G841890°0
caeeLvoo
9%645€0°0
c¥804€0°0
69€8950°0
11692€0°0
€94¢8¢0°0
¢1089%0°0
¢caasy0o
€LITLEDO
86¢4€€00
CLeees00
8¥¢4060°0
2068€C10
0916200
119€660°0

Sprezey

L6l
2961
6961
9961
L6l
L961
V.61
0461
qz61
0461
0461
6961
1961
1961
2561
8661
€961
€961
961
0961
2961
2961
8661
6561
7961
0961

preak

¥8Y18¢CL°0
€61018T°0
¥086£91°0
98080¢°0
908¢611°0
94€410€°0
€809060°0
¢6/8YST°0
€994620°0
9L0STVT0
SYLYEYTO
9£6691°0
¥899¥¢C1°0
8¥816¢1°0
699.CYC0
€69570C°0
¥929560°0
ST9CVIT0
S¥18¢60°0
GL8T6ET0
1290210
G6ESTCI0
9vcL661°0
£TTL6ST0
60¢60°0
caaver’o
pprezey

1261
2961
061
6961
9961
L2961
V.61
2961
GL61
9961
L6l
€961
2961
961
€961
2961
6961
1961
1961
2961
0961
0961
8461
6961
961
8461

¢cIeak

Y1eLvSco
yareese o
€¥1994C°0
69€656C°0
€8¢8797°0
60616170
SIET99T0
LLLTI9E0
S¥96201°0
€C6999¢€°0
£E91¢€61°0
G874S81°0
¥¥9C81C0
Lye/lTl0

£8966¢1°0
€4991105°0
96081¢°0

§80€99C°0
96¢€19C°0
G81€40C°0
£8€€96C0
898698¢C°0
€8¢6¥76¢£°0
¥550¥2e0
¥129001°0
889%¢SE0

cprezey

qz61
8961
6961
0461
9961
961
€L61
1261
V.61
9961
6961
£S61
6961
0961
€961
2961
1961
1961
961
€961
2961
6561
8461
0961
7961
8461

Z1edk

€61650°0
£048¥60°0
6810¢60°0
¢eaT/80°0
10€£1ST°0
45744180
168¢S20°0
¢6£580°0

8699090°0
9£190¢C1°0
9191¥60°0
EEYVILLO
2697580°0
€6986£0°0
C6EVTLO0
§499¢v20°0
99264L0°0
11616200
1864650°0
8¢8¥7090°0
90%795£0°0
1¥4¥S80°0
906¢60°0

1058620°0
€82¢8¥0°0
18€€601°0

Zprezey

V.61
6961
€61
2961
9961
LG61
1261
Gz6l
061
9961
L6l
L2961
0961
€961
0961
2961
6961
1961
961
€961
2961
6561
8461
1961
961
8461

IRk

¥906611°0
€acevLT 0
€4G08¥1°0
¥£99641°0
€47666C°0
100TZ¥€°0
682CLST°0
92¢0v201°0
L12%091°0
€1¥964C°0
¥8¢41°0
96CCEYC0
YryLT 0
a86vCEL0
a7 VAN0)
VLLTEVT O
£8/4881°0
£G88491°0
691G1ET0
¥08€1°0
69120ST°0
9£99981°0
G89081¢C°0
1288491°0
98008110
69007020
IpIezey

SL%9
SL%9
SL%9
SL%9
SL%9
GL-LS
G/-LS
GL-LS
G/-LS
GL-LS
G/-LS
¥9-L9
$9-49
¥9-L9
$9-49
$9-L9
$9-49
¥9-L9
$9-L9
¥9-£9
$9-49
¥9-£9
$9-L9
¥9-£9
¥9-L9
$9-49
a8uer

N = AN O F 11O DN 0O = NI N
L e B L B I A B B B o I o\ B o\ I o I o\ I o\l a\|

— AN N IO O DN ©

osed

"SjapouL ayj w1 pasn yjvap Jo ivah Jo sajpui1ysa aiyg aiv

‘uamom 10f suoyvinduir ao1f ayj Jo yova iof yjwap Jo wah paudissv puv Spivzvy pajpuingsa ayj Suimoys ¢ dajg
‘ponunuod ‘1 xipuaddy



46

€61
6961
1261
2961
V61
8961
GL61
8961
L6l
G961
az6l
G961
GLZ61
€L61
9961
V61
[943]}
V61
1261
2961
a6l
061
6961
€61
8961
V61
061
2961
061

creak

cre18y00
£0€890°0

1v6/¥50°0
9807060°0
yeaare0’0
¥¥61820°0
12yCie00
9€08140°0
¢9¢9050°0
cErr660°0
S¥60¥¢0°0
6€00971°0
9041€0°0

80660700
6984060°0
y288vc0'0
8982400

£2985€0°0
€811€50°0
G€64880°0
909¢€0°0

65490900
61¥1¥90°0
68990%0°0
18¥8¢20°0
LEY95€0°0
106¥190°0
G4£9880°0
849€¢90°0

gprezey

1261
G961
€L61
9961
[94)}
G961
GL61
V61
€L61
6961
V61
6961
G961
8961
GZ6l
L6l
€61
2961
V61
1261
1261
061
8961
€61
2961
9961
8961
az6l
1261

preak

a8eCyel0
€0¢c0ec0
S14¢/01°0
£859€661°0
€0410¢1°0
¢9¢€184C0
£0€59620°0
9080180°0
6€€9060°0
[ZA%4IANY
60¢T1980°0
96868910
GL2L91T0
LV9TELT0
€9€9080°0
1089¥11°0
9¥19¢01°0
€€29261°0
¢aeav80°0
86618¢1°0
60698¢1°0
9981¢S1°0
GaoeesL10
125426070
6105¢61°0
¢6€6C1C0
148¥2/1°0
€£9%080°0
18998¢1°0
ppiezey

G961
9961
€L61
2961
L6l
8961
L6l
€L61
9961
6961
V61
8961
GL61
V61
GL61
1261
€L61
V61
8961
0461
GL61
6961
1261
1261
G961
0461
€L61
L6l
061

creak

qIv065¥°0
V22€66€°0
1162810
980499€°0
96€LSTT0
£09T6€€°0
cev1e610
6641°0
99950¢¥°0
¥90S¥6C°0
8657691°0
10964¢€°0
£e0C1ST0
Ger19s1°0
GLTILETO
LYLEEYT0
91L6¥41°0
(4o 7AN0)
£08€0CE0
8679¢LC°0
¥20€91°0
8T16¢6C0
999.48¥C°0
S00v¢yCo
68964470
9€€8€8C0
(43N0
648£CC0
£T5988T°0
gpiezey

1261
0461
€L61
£961
£961
£961
L6l
0461
L6l
9961
az6l
6961
V.61
L6l
1261
V61
€61
L6l
€L61
G961
GL61
8961
1261
0461
9961
V61
9961
az6l
8961

zrealk

¢e81€80°0
¥£09280°0
1v9¥520°0
9€9.€01°0
12446070

¥226960°0
€1626£0°0
YAZAZA Y]
9¥0820°0

¥0660€1°0
Geyes0o

909¢160°0
9€65590°0
L0€T1LL0°0
€€89¢80°0
£18¥690°0
ceetes00
YvLLO0

1856¥20°0
9954170
¢e8149490°0
9€€6760°0
$896¢80°0
101€980°0
£899¢C11°0
94105900
91vLL11°0
1650¥50°0
1¢vL¥60°0

Zpiezey

L6l
£961
1261
£961
V61
8961
€61
€L61
9961
9961
vi61
L6l
0461
0461
GL61
6961
1261
8961
GL61
G961
€L61
8961
L6l
0461
6961
GL61
9961
V61
1261

1reak

19¢14ST°0
9¢16841°0
¢S18941°0
€426881°0
PIL1¢C10
€4€9841°0
22541400
¥816€1°0
96411020
160206C°0
LYSL9ET0
60€9591°0
9142991°0
€62691°0

£E18201°0
8EV/91°0

P198941°0
Gcv9S41°0
¥91€811°0
¢LyTv8T0
91eLET0

96¥¢821°0
6¥91149T°0
84¢6S1°0

69€C691°0
¥916211°0
¥¥96S4C°0
00€eCT’0
€4¢841°0

Ipiezey

QL9
SL%9
SL%9
SL%9
QL %9
S, %9
QL9
SL%9
SL¥%9
SL%9
QL v9
QL9
QL9
QL9
SL%9
SL%9
QL v9
QL9
QL9
QL9
SL%9
SL%9
QL %9
L9
QL %9
QL9
SL-%9
SLv9
QL V9
a8uex

qg
e
€q
4
19
0s
6¥
8¥
Ly
9
14
144
1914
[44
%
0¥
6¢
8¢
L€
9¢
13
ve
€e
[43
e
0€
6C
8¢
LT

osed

‘ponunuod ‘¢ daig 1 xrpuaddy



47

0Te
SI'1-
90°1-
6L°0-
800
€6C
S8'1-
690
€8°0-
860
61°0-
€re
(8) 7 1100

18°0-
020~
£0°0
68T
8L1-
020
L0
20T
£0°0-
or'e
(8) 7z 1100

000
0
681~
azL0
06°0-
160
0€0-
L1T
(8) 7 1100

6420000 80-H¥99S°2
LY9LET'0 1180€€410°0
¢LEY00'0 G0-H6S1L6'L
9£E¥00°0 G0-He9¥16'L
6¥Ts10 9/8€57€20°0
€94810°0 69025€000°0
€804T1°0 G200ST910°0
9€9€20°0 ¥6£959000°0
0420000 80-H1658C 2L
0¥2610°0 G8104£000°0
LE1020°0 £6¥507000°0
6104200 9681£6500°0
(3) 4S5 110> () IeA 110D
€42¥00°0 G0-4619C8'L
0S€¥00°0 G0-He6168'L
G8¢TS10 £59061€20°0
1€9810°0 9CLL¥E000°0
80¢8¢CI'0 €ITLEYI10°0
T€8eT00 £€€££95000°0
£92000°0 80-HV8VT'Z
GL1610°0 789£9€000°0
0€1020°0 2€290¥000°0
9CILLOO ¥8¥6500°0
() 45 1105 (9) IeA 110D
06S0S1°0 1624492200
£99810°0 €¢L¥¥€000°0
re9Cr’o 80%796510°0
6¥¥€20°0 £86¥5000°0
9920000 80-H6€580°2
190610°0 1€€€9€000°0
9286100 180€6€£000°0
0929200 1912685000
() 45 1100 (d) TeA 110D

L1-991919°T
G0-ASSS67'S
01-42SE0S'T
01-A¥¥855°€
£68€71000°0
£0-9€0TT'T
90-AS9TEET
80-ATHS6S T
TI-A78SET
60-ALTEET'T
80-A€S9L'T
G0-A2E6V9'T

(p) (w/1+1)bzs

L1-9¥884E9
01-926¥85°€
$09€¥1000°0
L0-AVTH90°T
90-16668€'T
80-AS906F %
T1-49€66'T
60-A¥8VIST
80-A8898C'1
SO-ATI6ILT

(p) (w/1+1)bzs

6¥8671000°0
£0-9SESST'T
90-41£959°C
80-A1LTT6'S
T1-3¥89C'T
60-A1TFIST
80-489€08'T
SO-HTIFILT

(p) (w/1+1)bzs

11-489v¢'1
S0-4€9640°4
01-4€6¢ST'L
0T-34€996'C
11661100070
80-d¥84€E’6
90-490€¥6'T
80-H7S678'EC
CI-HCET'T
60-422420°C
80-48014¥'L
SO-AvvvLEL
C)® s

¥8¥.£2000°0
990L1ET°0
VY1TLEV00'0
86GE¥00°0
¥8€0LIST'0
CS8S4810°0
9¥%290421°0
€¥€9€T0°0

26692000°0
800%2610°0
T9€1020°0
Y10¥8940°0

11-3481¢°s
01-4€V486'C
£9611000°0
80-458£98'8
90-499166'L
80-488804'¢
C1-482¢'L
60-42860°C
80-4¥%2L0'T
G0-392¢¥'L
C)®B s

8€ELTY00'0
9S6¥<¥00°0
69671510
95929810°0
912618C1°0
96625€20°0
9€£92000°0
T6YL1610°0
¥86C1020°0
66€6940°0

¥£8¥C1000°0
80-496448'6
90-468€1T'C
80-46089C°¢
Cl-4480°1
60-460560°C
80-4£0€0S°L
S0-HEV8TY'T
C)® s

878SL6YV1°0
P194810°0
6¥2e9C1'0
6LYPET00
81992000°0
V1I190610°0
§ST8610°0
1299200

(q) as Sae

(q) as Sae

(q) as Sae

£2000°0

cs1ecro
€8€v00°0
66€700°0
SE8YIT'0
€99810°0
8¥64CT°0
§96€20°0
6920000
€2610°0

€01020°0
€06€£0°0

Guni

€8¢v00°0
1££%00°0
LL9VIT°0
§¢S810°0
¥90421°0
T6eec0'0
992000°0
991610°0
9€1020°0
T8LELDO

Guni

812910
S¥810°0

68149C1°0
9s¥€C0'0
§92000°0
9%0610°0
8¢8610°0
£8%€20°0

G uni

8420000
S08€T°0

£E¥00°0

¥S€V00°0
6C89¢T'0
§€G810°0
€606CT°0
879€20°0
6920000
1616100
6920200
812080°0

$ uni

1£2%00°0
8¢EV00°0
1899€1°0
61781070
<eloer’o
7T9€20°0
9920000
P11610°0
€€2020°0
781080°0

$ uni

SL8VEL'0
£€€810°0
§6S8C1°0
£25€20°0
§92000°0
S00610°0
7661070
66200

Funi

842000°0
19€0v1°0
6££700°0
¥9€v00°0
L6L6S1°0
€¥¥810°0
60€9C1°0
¥6.£20°0
6920000
€4T610°0
§€T020°0
1€9€20°0

¢ uni

84¢¥00°0
8€€V00°0
56510

81€810°0
€65C1°0
6££20°0

£92000°0
2026100
2120200
€48€L0°0

¢ uni

80¢8ST'0
€¥¢810°0
€864¢C1°0
104£20°0
9920000
€60610°0
S€6610°0
16€€£0°0

¢ unx

££2000°0  T£T000°0
260TeEL’0  €881CL0
PSEV00'0  ¥4EVO0'0
6££V00°0  €8€V00°0
168710 6VI8Y10
9668100 9S1610°0
£€0921°0  S64T1°0
84€€20°0  £0€ETO0
142000°0  1£2000°0
66¢610°0  80T6I0°0
110200  ¥96610°0
666V40'0 S¥180°0
cuni 1 un
ES
§9Tv00°0  £T¥00°0
1SE€¥00°0  19€¥00°0
¥688V1°0  €TLL¥VT°0
LV8810°0 ¥20610°0
€569¢1°0  8TT6CL'0
££€€T0°0  1€€T0°0
6920000 89200070
TET6I0°0  9S1610°0
9600200 €46610°0
€¥0S£0°0  Z8180°0
cuni 1 un
as
T989Y1°0  8T9S¥10
8648100 8681070
Ye6ver'o  ¥269Cl'0
T1e€c0'0  ¥¥ec00
89¢000°0  £92000°0
1216100 1¥0610°0
€4L610°0 8¥9610°0
€ULVL00  69€180°0
zuni 1 uni

s

$09000°'L
£9S8Y8°0
§5€966°0
¥25966°0
1812101
£90950°T
1299270
SLT9T0'T
SL2666°0
SI88I0'T
0029660
9929¢€8°0

(e) 1y Sae

6159660
¥£6966'0
0SS010'L
LL1ES0'T
SLETLLO
£89910°1
9086660
99G610'T
8658660
6692£8°0

() 1y Sae

S60000'L
L¥Y9S0°'L
86¥194°0
[457ANIN
0926660
0T€LI0L
¥90766°0
992£€8°0

() 1y Sae

78000°'L
€€63108°0
68295660
66865660
€81080°'L
1€C€90°T
€LL61SL°0
€2810'T
61086660
TSL610'T
£04¥S66°0
9LYVEL80
G unr

84804660
S1€9966°0
86840°L
§68090°'L
1E16¥94°0
ST9810°'T
9886660
GEe0C0'T
7916660
GTSTII80
G unr

§2L690°L
S06€90°'L
PEVOPSL0
801610'L
L108666°0
¥86410'L
LYLSY66'0
€£59808°0
G unr

SZY000'T  64%000°1
191€168°0 C¢¥S€006°0
80€9966'0 TCTY966'0
629660  9C¥¥966'0
IYVeLy6'0 S9¥SS0'1
€L8L60'T  9¥CS60'1
87998440 SL6019L°0
€LL6T0°T  699C0°'T
¥88666'0 1€48666°0
¥668T10'T  €CL1T0'T
648660 910000°T
880CC88'0 1295€64°0
$ una ¢ unx
onelr prezey

LSTSL66'0 9895466°0
6C7L966'0 €€06966'0
L0LSV6'0  LEVESO'T
S00960'T  65C€60°T
8IE€LS8L'0 VS99¥69L°0
891020'T  91T920'L
8C16666'0 066660
8%9610'T  8E€0€T0'L
GZ1100'T  TZTT00'T
PPr9e88'0 €¥86964°0
$ unx ¢ unx
onelr prezey

cyeLGe6'0 908SYO'L
¢G8860'L  868560°L
121294470 £661094°0
964020'T  £¥9920°L
91486660 9986660
9%SL10'T  2960C0°T
VIE1L66'0 ¥98€866°0
6502088°0 £€€C164°0
$ uni guni
onjelr prezey

945000'L
1869%58°0
€¥00766°0
66.TL660
¥29€66'0
910¥20'L
99188520
$0210'T
£99666'0
G8¢8I0'T
6729660
S090618°0

zuni

1610566°0
€CLL66'0
LLILY€66'0
§€9120'L
€04L¥9L°0
1EVCI0T
11696660
1S7610°T
66752660
2200280

zuni

81480860
€66920'L
£020€S4°0
STIVIO'L
96€9666°0
€VILI0'T
6725660
PSEI918°0

zuni

£0£000°T
6¥16¥6.4°0
¥681¥66'0
£919966°0
106£¥86°0
89925660
90€9692°0
$9500'T
L6¥9666°0
€TCqI0T
¥26066°0
87G0€L8°0
1 uni

SNOLLIINV

YIquIe 20
oniqure pa
saperd

br

Turey Joejur
sqIs wnu
(R=T) wrrey
M0} JO IZIS
198 5 IaUej
Pa s,19y3ey
’ s, I1aYjoW

61 dur wey

L¥0¥966°0
€0£6966°0
6SS11860
607660
LS6SLLLO
908500°'T
1££9666°0
£0€ST0'T
7662660
§689448°0
1 uni

SAAVID ‘01

saperd

br

Turey Joejur
sqrs wnu
(X=T) urrey
MO} JO 9ZIS
198 5 IaUej
Pa s,19y3ey
’9 S, IIow
361 dur ey

6€€896°0
8208660
£900%94°0
1€6900°T
€129666'0
€16CI0'T
61594860
£L6STL8°0
1 uni

SNLVIS ATIVH

‘Turey joejur

sqIs wunu
(X=1) wrrey
MO} JO 9ZIS
198 S, 1ayjey
P s, 1ayyey
)9 S Iayjowr
361 dut urey

"T00Z Te 32 Sury Surmo[o] UsWoMm IOJ SIOIId PIEPUe)S pue spIezey [9pow 10j suorje[nored sjdureg ‘g xipuaddy



48

60T
101~
1€°C
£8°0-
¥6°0-
LL0-
€10
16C
641~
690
¥40-
€0'T
¥10-
€0°C-
(8) 7 1100

660
144
19°0-
£6°0-
L0
200
¥6'C
7
690
LL°0-
€0'T
€1°0-
¥0'C-
(8) 7 110>

GL6179°0 69V1EICIY'0 S9€1CIT00
$€68€0°0 8¥8G1SI00°0 £0-44T91€'L
0820000 80-485618°Z T1-H700S8'T
PEIVST0 £0€45£€20°0 S0-H1909°S
68¢¥00°0 S0-4965T6'T 01-HEST9'T
68€¥00°0 G0-4565¢6'L 0I-AVIv'E

€1Trs10 PPL1I8LECO'0 ¥6¥161000°0
€4810°0 €6605€000°0 £0-4906CC'L
££08C1°0 ££9€0¥910°0 90-H6€€8°C
°6Y€20°0 $4815S000°0 80-48€08CH
0420000 80-d¥1C0E’L CI-AP9SS'L
€82610°0 9¥814E000°0 60-A1€600'F
§€2020°0 §S¥607000°0 80-HE6018'L
8184200 8695509000 S0-4€S8TI'L

(#) g5 10>  (9) 1ea 110> (p) (w/1+1)bzs

LF68€0°0  TSS9TSTO00 ZO-ATHTSE'T
6470000 80-A9¥808°Z T1-A%9€88'T
LOTEST'0  649THFECO0 SO-AIOVIT'S
167000 SO-A6¥8T6'L 01-496508'T
[8EV000  SO-A9IFZ6'T OI-AVHISE'E
9LIZST0  SOPLSIETO0 S6¥THIN00'0
TSL8T00  LEITSE0000 ZO-HS9ETL'T
LSTSTI'0  68L6VHIT0O0 90-AH909T°T
GISETO0  ¥6TSSO000  80-HT8S68F
0420000 80-46960€Z TI-A9T0V'T
106100 €ST/E000°0  60-A¥8SLTT
9120200 S£980¥000°0 80-6608S'T
6SLLL00  6LT€P0900°0 SO-ATTLEI'T
() as 10> (3) rea 1100 (p) (w/+1)bs

TH08£9410°0 TEOTSET9'0 1091940 SGSS9TS0 €0THIL0
£0-468960°T 80T€68€0°0 6S8€0°0  TEE6E0'0 €CI6€0°0
TT-HZ1%S' T 89642000°0 SZ2000°0 €82000°0 €82000°0
SO-HSLIL9Y 990€8€ST°0 1206VT'0 ¥9S8ST°0 6¥8191°0
0T-3809%€' T $S88€F00°0 €0FP00°0 98€F00°0 687000
O0T-HSP8'C  988€¥000 TI¥P00°0 L9€¥00'0 84E¥00°0
8456910000 COSZIEST'0 98%89T'0 SOTLEL'0 66C€IL°0
£0-HTTYCO'T 8T8TL8I00 T09810°0 ZIS8IO0 96€810°0
90-48ST19¢°C $8S08CL'0 99210 9486210  TEOLCL'0
80-486995°€ 8F06¥€T0°0 SLFECO'0 Z6G€ET0'0  SZETO0
CI-H446C°T  TTOLT000°0 6920000 £2000°0  692000°0
60-46017¢C $1€8T610°0 LTT6I00 96100 ¥8C610°0
80-HIT60S'T ¥THEC020'0 6€20C0°0 6¥€0T0'0 SE€020°0
SO-HITLSE T TSEP9LLO0 P69VL0°0 6980800 90%¥20°0
() () zs (q) as Sae G uni $ uniz ¢ uni

£0-4204CT'T 88€¥68€0°0 6098€0°0 9€€6€0°0 916€0°0
T1-9469S'T 86420000 ¥42000°0 T8C000'0 €8T000°0
G0-HS0S¥EY £TT8cSl'0  ZI89FL'0 S008S1'0 8866510
0T-d46¥0S°T ¢¥16€¥00°0 60¥¥00°0 £Z8E¥00°0 ¥6£¥00°0
0T-HE0TT8T 9¥98EF00°0 60¥¥00°0 S9EF00°0  SLEF00'0
9¥/811000°0 ¥CE6EIST'0 €0VPIT'0 8¢99€1'0  1996ST°0
80-4¥€9¢€°6 869V4810°0 L¥9810°0 9CS810°0 IEV8I00
90-348€88'T ¥0T¥C8CL'0 ¥€94Cl'0 1066C1°0 8004CL'0
80-4S98640V ¥6T1SET00 ¥SETO'0  €19€T0°0  184€T0°0
CI-489T'T  9€042000°0 420000 420000  £TO00'0
60-4€9968°'1 ¥600€610°0 C0E6L0°0 1¥C610°0 TTE6LO0
80-H6¥41€T 90S120T0°0 9610C0°0 8€€0T0'0  £0€0T0'0

G0-H1018€T 8909S240°0 6C8¥L0°0 £0L0800 6€T¥L0°0
() () zus (q) as Sae G uni $ unt ¢ un

€98879°0
8006€0°0
18200070
629%S1°0
14£%00°0
67000

STE6Y10
868100

Lo
GECT0'0

¢£2000°0
LLEGLO0
€02020°0

8€6520°0
zuni

2€06€0°0
18200070
€60¥S1°0
SLEV00°0
6€700°0

74998¥1°0
S86810°0
L12LTT0
LS€ETO0
T£2000°0
LSE6L00
9810200
V.LL4540°0

zuni

188E¥°0
7658€0°0
9420000
60SY1°0

¥6€¥00°0
£6€¥00°0
19S4¥1°0
LV1610°0
€95621°0
182€20°0
14200070
18261070
¥¥0020°0

L1€T80°0
1 unrx
ES

€848€0°0
9420000
CLesyio
°6E¥00°0
¥6€¥00°0
1224¥1°0
9¥1610°0
6¥5621°0
6£T€T0°0
14200070
€82610°0
8¥0020°0
¥4€280'0

1 unt

as

9¥2L69°1
0€5096°0
9%9000'T
CESLL60
688566'0
879966°0
190020°T
¥657S0°T
§9504£°0
S91910°T
66L666'0
SE6610°T
041£66°0
0461¥8°0

(e) 1y 3ae

€0¥196°0
§S9000°T
065906°0
TELS66'0
T78966°0
020010°T
680550°T
6¥V14L°0
LS1910°'T
€6L666'0
88L610°L
¥2€L66°0
LYLITI¥8°0

(e) 1y Sae

V9LSLY'C  899LT'1 98/1TT  LEVIVIT  €88F698°0 -T) Arejrnu
£9€89%6'0  90€EEL6'0  96£0TL6'0 F0E66S6'0 9ELF0S6'0 Euoneonpd
GZ8000°'T  80S000°'T  Z6¥000°'T  ZZ9000°'T  ¥4Z000°T >hiqure 550
€198488'0 T99¥5€6'0 9€01S6'0  9TOILL6'0 6C61998°0 ‘Ohlquie pa
TG79966'0 S08966'0  €998966'0 €6¥F66'0  SSEIT66'0 soperd
6448966'0 881¥966'0 924£966'0 696€L66'0 L890L660 br
PECIOT'T  6€V88Y6'0 SLVLO'L 8656566'0 1815646°0 [rurejjoejul
o0t CLYL60'T  TCOV60'T  $98cCO'l  S00¥S66°0  sqls wunu
8G0V19L'0 18€9T8L0 L8IESIL0 LLSISILD €0E8LL0 (R=T) wirey
91810°T 999610°'T  994ST0°'T  48LT10'T  8¥PSO0'T MO} JO dZIS
95¥8666'0 LS68666'0 LE68666'0 9889666'0 81296660 [0S S 1au3e)
68020°T TTUL6IO'T  664CC0'T  9¥L610'T 9199101  Po sIauypey
1€98966'0 G919666'0 84¥000'T  TC8¥966'0 11TSC66'0 29 SIoyjowt
€194818°0 9120488'0 Z0€8864'0 14T9T80  £996848'0 361 dul urey
G uni $ un1 ¢ un1 g uni 1 unr

oner piezey AAVLITIN

L1S08Y6'0 6G48€46'0 98€LEL6'0 6456096'0 916€056'0 euohREonps
6¥8000'T  1S000°T S1S000'T  629000°T  TZZ000°T >hBiqure 350
LTTL9L8°0 6¥98CE6'0 C00CY6'0  ¥C8CYI6'0 S920498°0 'oliqure ps
£002966'0 ¥¥24966'0 9.V9966'0 ¥I8EV66'0 9L59Y66°0 sopeid
6€9€966'0 6£6¥966'0 T0S9966'0 9VLSL66'0 TITOL66'0 br
1824401 G/8L9V6'0 8F8ESO'T  €9¥8166°0 L9€C€I86°0 [fuuejjorjul
£T€90'T 9460'1 615601 100¥C0'L  ZI8€966'0  sqis wnu
887999,°0 HTI9T8L0 SPLIVIL0 9FS0S9L0 9¥ST8LLO (X=T) wirey
60C810'T  TEL6IO'T  G96ST0'L  €88I10'L  86€ESO0'L MO} JO 9ZIS
6¥28666'0 19686660 1¥88666'0 €¥89666'0 SEL9666'0 108 S Iaey
PPOICO'T  TP9610'T  LSECTO'T  6€€610'T  ZSS910'L P S I9u3ey
1104660  S1T9666'0 SZ8000'T 61689660 €LVC66'0 19 Stoyjow
6€010¢8°0 €I€S88'0  €189964°0 1S61¥C8°0 <CCFP6L8°0 161 dul Urej
G uni ¥ uni ¢ un1 cuni 1 unt

oner prezey NOILVONAdd

panunuod ‘g xipuaddy



49

as 1109/(1-1y 3ae) (3) (18 1700) 1OS () ((zsH(Tvb)) wns)(¢/1) (3) (s/1+1)s2S (P) (#/2v(1eq-b-1b)) wns ¢/(es)ums (q) g/(ny)ums (e)
99°0- 0€6520°0 GLETL9000°0 80-HIT66ES 80-3¥€66¥'F 9¥8C6ST0'0 £90920°0 TSLSTO'0 1S9ST0°0 ¥¥0920°0 ZTI9C0'0 €48C86°0 80S07L6'0 ¥TII¥L6'0 SOSP686'0 69T0L860 1€L9686'0 ' IeWIST IA
660~ 89¢8IT0 896010%10°0 S0-HZ8291°9 GO-HTLSET'S 9TEC6LIT'0 TOLVIT0 6ISPCI0 PZ€9TT°0 CTIEPIT'0 146010 1897880 6L71898°0 16C€0T6'0 T8¥E6'0  ¥4868S8°0 <TOCIIELY'0 paLLewuun
90T PE1TE90 GEGE6966€°0 £0809S120°0 6€€L96L10°0 FEIP0C09°0 TOC6VL'0 SSP6IS0 9656040 €8C19°0  ¥EOVCHO 9€0499'T P80PEF'C  SSISSTT  I9V10TT  61P009°T  62901F80 -I) Arerru
- 1986€0°0 688851000 L0-HESTLI'E LO-HLLEYIT €$S86€0°0 9€P6€0°0 T9V070°0 FHTOP0'0 6486€0°0 TSTOEE0'0 86L556°0 6209CF6'0 9TLSTL6'0  8£99696'0 €8797S6'0 S9ISIV6'0 euonesonpa
¥eT 182000°0 80-H49016'Z T1-HT966'T TI-H4S€99°'T  TI8T000°0 94T000°0 ¥82000°0 982000°0 €82000°0 8420000 659000'T $F8000'T  9€5000'T  80S000°'T  9€9000'T  €4£000°T >BIquie 250
$S°0- 908YST°0 208796€20°0  S0-H60¥9C'S G0-3¥£98€F 90TCSHSI0 86710 L616ST°0 $91T9T°0 6IFSST'0 €09¥V1°0  1TEI16°0 1620€68°0 8900¥6'0 PVPITES6'0 SSLITT6'0 6ELSTLY0 oniquue pd
68°0- 067000 S0-H9€4T6'T 01-HTOSLL'T OT-38164F'T $106E700°0 F0PP00°0 16€700°0 ¥6€F00°0 ZEF00'0  T6EF000  £60966°0 €6T6966'0 £696966'0 62102660 8¥TLY66'0 1987660 soperd
LL°0- €8¢100°0 C0-HA8YIC6'T O1-HPP8PL T 0T-H4€06C°C THESEF00'0 FOPP00'0 FIEF00°0 94E€700°0 S8EF00'0 68€EF00°0  £09966°0 G9€8966'0 809€966'0 89¥€966'0 8I1¥L660 ¥1804660 br
910 TITSST0 £T€650¥20°0 ¥67881000°0 CI69ST000°0 94960%S1°0 64869T°0 SS68CT'0 18€91°0  CCL6VI'0 CII8YT'0 0EEPcO'T TS880T'T  T0TE8S6'0 €819Z0'T  ¥8EL66'0  €116086°0 Tureyjoejur
w'T 678100 STS1SE000°0 Z0-HZEOET' T £0-HT€SC0T 9TEP/8I0°0 6198100 FES8I00 Z0P8IO0 S66810°0 I9T610°0 9TLFSO'L 80¥C90'T  8VLL60'T  FII¥P60T  1T6ETO'T  S06€S66'0 SIS wunu
81~ $eeLTr0 9206129100 90-HTEHPLT 90-HE698T'C 86SCELTT'0 €88SCT'0 8SC6CI'0  SZS9TT'0 9TE9TI'0 8F98CI'0 9109940 9L9TLSL°0 $T898LL0 9VLITIL0 8OLF6SL0 €9¥9TLL0 (K=T) wirey
£9°0 60S€20°0 £978S000°0  80-H1S66CF 80-HT6C8S'E THZ0SETO'0 €6VEC0'0 819€TO'0 994ET0°0 9S€€TO'0  SO0EECO0 L¥8SIO'L I¥0810°T  TTO0CO'T  £€9ST0°'T  $S60L0T  18SH00'T MO} JO 9ZIS
140~ 0420000 80-H68I1E L TI-HVI9L CI-HSPE'T  $042000°0 420000 420000 6920000 <ZTO000 T4T0000 6086660 $798666'0 1206666'0 €468666'0 S969666'0 81896660 IS S Iayie)
90T £0€610°0 T94TLE0000 60-H9T681°C 60-488459°C 690€610°0 €9C610°0 SZT6I0'0 Z0E€610°0 ¥6£610°0 96T610°0 CISOCO'T G691C0'T  ¥POCO'T  ZTIETO'T  9¥COCO'T  1SOZIO'T P stoyiey
10~ €€2020°0 S£€60%000°0 80-H95956'T 80-HZV0€9'T TTETOTO'0 €T0C0°0  6VE€0C0'0 ¥E0C0'0 6020200 €€0020°0 8ETL66'0 6L£L966'0 LVEE666'0 80S000'T  SS94966'0 TIF8T66'0 9 S 1ayjowt
¥0'C- 688400 9249909000 SO-H6V0L9°T G0-HZ0T6E'T 9TOTLLLO0 LLSPL0'0 96£080°0 <T9¥F20°0 8919200 6%ST80°0 LSIIF80 80€89T8'0 £96€88°0  9/8¥86L'0 STLTLIS0 V6CT648°0 361 dul wey
(8)z 10> () g 1100 (d) rea 1100 (p) (w/T+1)bzs (@) (b) Tus  (q) 9s Sae guni ¥ uni ¢ uni zuni T unx guni ¥ unx ¢cun1 zuni T uni

as  (e) 1y Sae oyer prezey (1VS) 3DVIIVIN

panunuod ‘g xrpuaddy



Center for Demography and Ecology
University of Wisconsin
1180 Observatory Drive Rm. 4412
Madison, WI 53706-1393
US.A.
608/262-2182
FAX 608/262-8400
comments to: cdepubs@ssc.wisc.edu
requests to: cdepubs@ssc.wisc.edu



