
FAMILY FORMATION PATTERNS:
A SOCIAL LEARNING MODEL

Item Type text; Dissertation-Reproduction (electronic)

Authors Pitcher, Brian LeRoy

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 26/05/2023 10:16:22

Link to Item http://hdl.handle.net/10150/290464

http://hdl.handle.net/10150/290464


? 

INFORMATION TO USERS 

This material was produced from a microfilm copy of the original document. While 

the most advanced technological means to photograph and reproduce this document 
have been used, the quality is heavily dependent upon the quality of the original 

submitted. 

The following explanation of techniques is provided to help you understand 
markings or patterns which may appear on this reproduction. 

1.The sign or "target" for pages apparently lacking from the document 
photographed is "Missing Page(s)". If it was possible to obtain the missing 
page(s) or section, they are spliced into the film along with adjacent pages. 
This may have necessitated cutting thru an image and duplicating adjacent 
pages to insure you complete continuity. 

2. When an image on the film is obliterated with a large round black mark, it 
is an indication that the photographer suspected that the copy may have 
moved during exposure and thus cause a blurred image. You will find a 
good image of the page in the adjacent frame. 

3. When a map, drawing or chart, etc., was part of the material being 
photographed the photographer followed a definite method in 
"sectioning" the material. It is customary to begin photoing at the upper 
left hand corner of a large sheet and to continue photoing from left to 
right in equal sections with a small overlap. If necessary, sectioning is 
continued again — beginning below the first row and continuing on until 

complete. 

4. The majority of users indicate that the textual content is of greatest value, 

however, a somewhat higher quality reproduction could be made from 
"photographs" if essential to the understanding of the dissertation. Silver 
prints of "photographs" may be ordered at additional charge by writing 
the Order Department, giving the catalog number, title, author and 
specific pages you wish reproduced. 

5. PLEASE NOTE: Some pages may have indistinct print. Filmed as 
received. 

University Microfilms International 
300 North Zeeb Road 
Ann Arbor, Michigan 48106 USA 

St. John's Road, Tyler's Green 
High Wycombe, Bucks, England HP10 8HR 



7619796 

PITCHER, BRIAN LEROY 
family formation pattern#i a social ieaRnzng 
MODjjtL, 

THE UNZVERSZTY OF ARIZONA# PH.D.# 1976 

University 
Micrcxilms 

International 300 n zees road, ann arbor, mi 4bio6 



FAMILY FORMATION PATTERNS: A SOCIAL LEARNING MODEL 

by 

Brian LeRoy Pitcher 

A Dissertation Submitted to the Faculty of the 

DEPARTMENT OF SOCIOLOGY 

In Partial Fulfillment of the Requirements 
For the Degree of 

DOCTOR OF PHILOSOPHY 

In the Graduate College 

THE UNIVERSITY OF ARIZONA 

1978 



THE UNIVERSITY OF ARIZONA 

GRADUATE COLLEGE 

I hereby recommend that this dissertation prepared under my 

direction by Brian LeRoy Pitcher 

entitled Family Formation Patterns: A Social Learning Model 

be accepted as fulfilling the dissertation requirement for the 

degree of Doctor of Philosophy 

J-A. 
Dissertation Director 

As members of the Final Examination Committee, we certify 

that we have read this dissertation and agree that it may be 

presented for final defense. 

ft 

Final approval and acceptance of this dissertation is contingent 
on the candidate's adequate performance and defense thereof at the 
final oral examination. 



STATEMENT BY AUTHOR 

This dissertation has been submitted in partial fulfillment of 
requirements for an advanced degree at The University of Arizona and 
is deposited in the University Library to be made available to bor

rowers under rules of the Library. 

Brief quotations from this dissertation are allowable without 

special permission, provided that accurate acknowledgment of source 
is made. Requests for permission for extended quotation from or re

production of this manuscript in whole or in part may be granted by 
the head of the major department or the Dean of the Graduate College 

when in his judgment the proposed use of the material is in the in
terests of scholarship. In all other instances, however, permission 
must be obtained from the author. 



ACKNOWLEDGMENTS 

I wish to recognize and thank several who have guided and sup

ported me during ray career in graduate school. First, a special thanks 

to my wife Cindy for her cheerful unfailing support and willing personal 

sacrifice. Also, I express appreciation to my parents Lorin and Margaret 

Pitcher and my parents-in-law Jim and Sandy Kniffin for their sound 

advice, willing assistance, and encouragement. 

I would like to give a particular thanks to Dr. Robert L. Hamblin 

who, as a mentor, critic, and friend, has greatly influenced my profes

sional development. I have enjoyed and benefited from our close col-

leagual relationship. Also, appreciation is expressed to Dr. Michael 

Hout and Dr. Jerry L. L. Miller for their expert guidance and advice on 

this dissertation and to Dr. Karen S. Renne and Dr. Stanley Lieberson 

for their willingness to help. In addition, I recognize my debt to 

numerous other teachers who have encouraged and facilitated my pursuit 

of further education. 

iii 



TABLE OF CONTENTS 

Page 

LIST OF TABLES vi 

LIST OF ILLUSTRATIONS ix 

ABSTRACT x 

1. INTRODUCTION 1 

Related Research 2 
Research on Regularities in Age 

Patterns of Family Formation 2 
Research on Variations in Age Patterns 

of Family Formation 5 
Outline of the Present Study 7 

2. A MACRO SOCIAL LEARNING THEORY OF ROLE SOCIALIZATION 9 

Age Norms 10 
Mechanisms of Socialization 11 
Life Cycle Variations in Role Saliency 15 
Summary 17 

3. MODELING FAMILY FORMATION PATTERNS 19 

Some Special Considerations 19 
Childbearing Stages 19 
Effects of Nonsocial Factors on Childbearing 
Patterns 20 

A Social Learning Model of the Adoption of 

Marriage and Childbearing Roles 22 
Hamblin's Derivation of Cohort Role Adoption 23 

Evidence for the Role Competition Assumption 26 
A Stock Adjustment Model of the Adoption 

of Marriage and Childbearing Roles 28 
Summary 30 

iv 



V 

TABLE OF CONTENTS—Continued 

Page 

4. ANALYSIS 31 

Data and Methods 31 
Estimation of Parameters 31 
Summary Measures of the Role Adoption Pattern .... 36 
Experiments with the Fitting of the Gompertz 

Function to Incomplete Data 37 
Results 41 
An Evaluation of the Social Learning Derivation 57 

Relationship between the Adoption Rate and 
Competition Rate Parameters 57 

Relationship between the Parameters of 

Adjacent Family Building Roles 63 

Pattern across Cohorts 63 
Pattern of Adoption Rates across Roles 66 

Summary 70 
An Evaluation of the Stock Adjustment Derivation 72 
The Social Learning versus the Stock Adjustment 

Derivations 73 

5. MODELING VARIATIONS IN THE TIMING OF ADOPTION 

OF FAMILY ROLES 76 

A Theoretical Framework 77 
Specification of Variables 80 

Measures of Nuptiality and Fertility 81 
Measures of the Probability and Value of 

Reinforcement for Marriage and Childbearing .... 82 
First Birth Analysis 87 

Bivariate Analysis 88 

Multivariate Analysis 90 
First Marriage Analysis 94 
Discussion 98 
Summary 100 

6. CONCLUSION 101 

REFERENCES 110 



LIST OF TABLES 

Table Page 

1. Summary of Analyses Comparing the Effects of Estimating 
or Constraining the Initial Value of PtQ 33 

2. Values of the c and q Parameters of Equation 14 
Estimated from Complete and Incomplete First 

Parity Data 38 

3. Values of the c and q Parameters of Equation 14 
Estimated from Complete and Incomplete Fourth 
Parity Data 39 

4. Values of the c and q Parameters of Equation 14 
Estimated from Complete and Incomplete Seventh 
Parity Data 40 

5. Values of the Parameters Estimated by Equation 
14, Other Summary Measures, and R2 for First 

Marriage Data on the 1901-1935 Birth Cohorts of 
White Women in the United States 42 

6. Values of the Parameters Estimated by Equation 
14, Other Summary Measures, and R2 for First 

Parity Data on the 1896-1935 Birth Cohorts of 
White Women in the United States 43 

7. Values of the Parameters Estimated by Equation 
14, Other Summary Measures, and R2 for Second 
Parity Data on the 1896-1935 Birth Cohorts of 
White Women in the United States 44 

8. Values of the Parameters Estimated by Equation 
14, Other Summary Measures, and R2 for Third 

Parity Data on the 1896-1935 Birth Cohorts of 
White Women in the United States 45 

9. Values of the Parameters Estimated by Equation 

14, Other Summary Measures, and R2 for Fourth 

Parity Data on the 1896-1935 Birth Cohorts of 
White Women in the United States 46 

vi 



vii 

LIST OF TABLES—Continued 

Table Page 

10. Values of the Parameters Estimated by Equation 
14, Other Summary Measures, and R^ for Fifth 

Parity Data on the 1896-1935 Birth Cohorts of 
White Women in the United States 47 

11. Values of the Parameters Estimated by Equation 
14, Other Summary Measures, and R^ for Sixth 
Parity Data on the 1896-1935 Birth Cohorts of 
White Women in the United States 48 

12. Values of the Parameters Estimated by Equation 
14, Other Summary Measures, and R^ for Seventh 
Parity Data on the 1896-1935 Birth Cohorts of 
White Women in the United States 49 

13. Summary of Analyses for the Cohorts with Complete 
Data (1902-1924) Estimating the Actual Completed 
Nuptiality and Fertility Rates (N) as an Exponential 
Function of the Ratio of Parameters (c/q) 53 

14. Summary of Analyses Evaluating the Relationship 
between the Adoption (c) and Competition (q) Rates 62 

15. Summary of Analyses Indicating that the Median 
Age of Adoption (M) is Directly Related to the 
Adoption (c) and Competition (q) Rates 64 

16. Summary of Analyses Indicating that the Interquartile 
Range of Adoption (R) is Directly Related to the 
Adoption (c) and Competition (q) Rates 65 

17. Summary of Analyses Evaluating the Relationship 
between the Parameters of Adjacent Family 
Building Roles 67 

18. Summary of Analyses Evaluating the Magnitude 
of the Adoption Rate (c) Across the Various 

Parity Levels ..... 69 

19. Summary of Analyses for the Cohorts 1902-1924 
Evaluating the Relationship between the Completed 

Adoption Level (N) and the Adjustment Parameter 
(m) of the Stock Adjustment Derivation 74 



viii 

LIST OF TABLES—Continued 

Table Page 

20. Zero Order Correlations Among the Various 
Exogenous Variables and the First Parity 
Adoption Rate Parameter (c) Based on Data 

for the Cohorts 1896-1935 89 

21. Regressions on the First Parity Adoption 

Rate (c), Cohorts 1896-1935 92 

22. Zero Order Correlations Among the Various 

Exogenous Variables and the First Marriage 
Adoption Rate Parameter (c) Based on Data 
for the Cohorts 1901-1935 96 

23. Regressions on the First Marriage Adoption 
Rate (c), Cohorts 1901-1935 97 



LIST OF ILLUSTRATIONS 

Figure Page 

1. Plot of the actual versus the estimated cumulative 
adoptions per 1,000 for the cohort of white women 
in the United States born in 1902 51 

2. Plot of the actual versus the estimated cumulative 
adoptions per 1,000 for the cohort of white women 

in the United States born in 1924 52 

3. Cross cohort trends in the adoption rate (c) for 
the various marriage and birth roles 55 

4. Cross cohort trends in the competition rate (q) 
for the various marriage and birth roles 56 

5. Plot of the correlation between the adoption rate 
(c) and competition rate (q) parameters for the 
second parity 60 

6. Cross cohort trends in the parameters c^ and a 71 

ix 



ABSTRACT 

The purpose of this dissertation is to present and evaluate a 

macro social learning theory of cohort family formation patterns. Ey 

conceptualizing family formation as a set of sequential role transitions 

involving dating, engagement, marriage, childbearing, etc., cohort age 

patterns of entry into each of these roles become the phenomena to be 

explained. According to behavioral theory, the rate of adoption of a 

behavior is a function of the controlling conditions. Cohorts acquire 

knowledge about the controlling conditions for alternative behaviors and 

are socialized to adopt new behaviors through macro social learning pro

cesses. Therefore, the age patterns (timing and extent) of entry into 

each family formation role is determined, via social learning, by the 

relative sanctions for adopting these roles. 

The investigation of this theory begins by identifying the sub

stantive assumptions and mechanisms that underlie life cycle role adop

tion processes. The main theses are that the relative saliency of 

specific family and nonfamily roles vary according to life cycle stage, 

and that each cohort learns the age norms, relative sanctions, for the 

various alternative roles principally by vicarious learning via peers. 

Because family formation roles are most salient during early adulthood, 

their rate of adoption increases as the cohort approaches these ages and 

then decreases for successively older ages as alternative roles become 

more and more salient. 

x 
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Since mathematically formalizing a theory makes relationships 

explicit facilitating evaluation, a previously developed mathematical 

model of social learning is employed in this study to investigate em

pirically different age patterns of role adoption. This model specifies 

that the proportion of a cohort adopting a role during an interval of 

time is the outcome of both a reinforcement incrementation process via 

peer modeling, and a reinforcement reduction process via role competi

tion. The two parameters of the model measure the rates of change in 

these two processes. 

Data on the adoption of first marriage and childbearing (first 

through seventh parities) are used to evaluate the credibility of the 

assumptions of the model. To consider the importance of static marriage 

and childbearing plans in determining the age patterns of adoption of 

these roles, an alternative model of adoption is also evaluated. The 

parameter relationships specified according to theory auxiliary to the 

social learning derivation — i.e., the parameters of the model are re

lated, the parameters for adjacent roles are related, and the childbear

ing adoption incrementation rate is a function of parity level — are 

all supported by the empirical analyses. On the other hand, the param

eters are not correlated with the completed cohort rate as predicted by 

the alternative model. The results of these parameter analyses clearly 

favor the social learning derivation. 

In addition, the social learning model is evaluated by investi

gating whether variations across cohorts in the adoption incrementation 

rate are explained by fluctuations in the controlling conditions for 

marriage and childbearing. The results for this analysis indicate that 
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a multiplicative model incorporating the variables marriage squeeze, 

disposable income per capita aged 15-64, and cohort size, accounts for 

over 97 percent of the variance in the adoption rate of first parity. 

Similarly, a reduced model incorporating the effects of marriage squeeze 

and disposable income per capita aged 15-64 accounts for over 97 percent 

of the variance in the adoption rate of first marriage. These findings 

support the epistemic assumption of the social learning theory that the 

adoption incrementation rate is a function of the controlling conditions. 

Overall, this study indicates that the social learning approach is 

theoretically parsimonious yet sound, methodologically straightforward, 

and a useful perspective for studying cohort patterns of family formation. 



CHAPTER 1 

INTRODUCTION 

The conceptualization of family formation (see Matras, 1965:3*18; 

1973:293) as a set of sequential role transitions (that is, dating, en

gagement, marriage, childbearing at various levels, and so forth) has 

important implications for the study of fertility patterns. It focuses 

attention on the developmental socialization processes that initiate and 

maintain the distinct age patterns of childbearing, and underscores the 

dependency of these patterns on the timing and extent of adoption of 

prior roles, particularly marriage. Via socialization processes, cohorts 

progressively acquire knowledge about and come to adopt different behav

iors. People observe and converse with others and are instigated to 

adopt behavior patterns that are usually found to be rewarding (Bandura, 

1977). According to the perspective developed here, cohorts' aggregate 

age patterns of transition through the various family formation stages 

are the outcome of these macro social learning processes. 

Substantial empirical evidence (Matras, 1965; 1966; Coale, 1971; 

Murphy and Nagnur, 1972; Brass, 197*0 indicates that the timing and 

extent of adoption by a cohort of adult family formation roles follow 

characteristic patterns. Variations in these age patterns signify dif

ferent strategies of family formation. The determinants (stimulus 

inducements, and opportunities for role learning and taking) of these 

role transitions vary widely over different societies, subgroups, or 

1 
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successive cohorts and hence, the macro social learning processes 

produce somewhat different outcome distributions. In this dissertation, 

distributions of entry into marriage and childbearing will be examined 

to investigate variations in the timing and extent of adoption of these 

roles and the factors that account for their variations. 

A theoretical model of adoption of age graded roles already 

exists in consequence of previous research on social learning theory (see 

Hamblin and Roller, 1977). The specific purpose of this study is to (1) 

evaluate how this macro social learning model applies to the adoption of 

family formation roles and discuss the relevant substantive assumptions, 

evidence, and implications and (2) investigate the parameters of the 

model to determine the relationships across marriage and childbearing 

roles and the causes of variations among cohorts in the timing of adop

tion. 

Related Research 

Patterns of adoption of family formation roles have been inves

tigated from a variety of perspectives. Prior research on models of 

cohort age patterns and the determinants of variations in these patterns 

have particular relevance to the present study and will be reviewed 

briefly. 

Research on Regularities in Age Patterns of Family Formation 

One important line of research has attempted to specify math

ematical equations to represent the regularities in the age patterns of 

marriage and childbearing. Various equations have been suggested to 

describe cumulative marriage rates (the Gompertz or double exponential 
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[Coale, 1971], triple exponential [Coale and McNeil, 1972], and a modi

fied logistic [Hemes, 1972]) and cumulative fertility rates (the 

Gompertz [Martin, 1967] and the Makeham [Murphy and Nagnur, 1972]). 

Hemes (1972) and Coale and McNeil (1972) went beyond mere curve fitting 

and suggested theoretical models to account for the typical right skewed 

age distributions of entry into marriage. Hemes (1972:181) posits that 

as marriage is diffused through a cohort over time, the marriageability 

of those not yet married declines. Alternatively, Coale and McNeil 

(1972:7^6) suggest that the distribution of entry into marriage results 

from a normal distribution of marriageability altered by three exponen

tially distributed delays: time between becoming marriageable and meet

ing the eventual spouse, time between beginning to date the future spouse 

and engagement, and time between engagement and marriage. These authors 

have not carefully evaluated the substantive assumptions underlying the 

models they derived. 

Although a number of investigators (Martin, 1967; Murphy and 

Nagnur, 1972; Farid, 1973; Brass, 197*0 have studied mathematical pat

terns of cohort fertility, none of these has derived a theoretical model 

specifying the underlying change processes. Consequently, this work 

does not contribute to understanding the family formation process or 

differences among populations and cohorts, and its utility has been 

questioned (see Menken, 1975). 

Building on these previous studies, Hamblin (Hamblin and Roller, 

1977) has developed a theoretical rationale for a general model of a co

hort's adoption of age related social roles such as juvenile delinquency, 

drug use, marriage and childbearing. The mathematical equation derived 



by this model is the Gompertz: the most parsimonious of the alternative 

asymmetric sigmoid equations. The theoretical rationale suggests that 

the pace of adoption by a cohort of a specific role gradually increases 

because of cumulative vicarious macro social learning about the benefits 

and methods of adopting the role. This pace of adoption is simultaneous

ly dampened, however, by the increasing saliency of competing roles. 

Role competition is frequently assumed in sociological explanations (e.g. 

the Dumont social mobility model). Also, it is an essential feature of 

both microeconomic (see Becker, 1960; Becker and Lewis, 1973; Easterlin, 

1966; 1973; 1976) and microsociological (Pratt and Whelpton, 1958; 

Ridley, 1959) theories of fertility. 

This model of cohort role adoption adds to a rapidly growing 

body of research (see Dunn, 1971; Scott, 1971; Akers, 1973; Albrecht, 

1973; Hamblin et al., 1973; Kunkel, 1975) using the social learning per

spective to explore various social processes. Social learning premises 

are particularly attractive for the study of aggregate social behavior 

because they focus on the interdependency of behavior and are based on 

extensive experimental research. This social learning theory emphasizes 

the interdependent nature of family formation stages and identifies the 

mechanisms through which exogenous influences affect the timing of adop

tion and withdrawal from these role behaviors. Hamblin's (Hamblin and 

Roller, 1977) theoretical and mathematical explanation of cohort age 

patterns of role adoption is an important contribution for investigating 

family formation processes and variations among cohorts. 
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Research on Variations in Age Patterns of Family Formation 

In recent years a significant number of studies have identified 

and described shifts for birth cohorts in the United States in the 

timing and extent of adoption of critical life cycle events such as 

marriage, childbearing, and family dissolution (see Glick and Parke, 

1965; Ryder, 1969; Uhlenberg, 197^; Modell et al., 1976; Glick, 1977). 

These studies have typically examined either cohort variations in the 

estimated average ages at which persons begin the several stages of the 

family life cycle, or variations in the percentage distributions of a 

cohort among alternative life courses (never married, childless, di

vorced, etc.). In general, these studies indicate the following trends 

for marriage and fertility patterns in the United States over the past 

several decades: a) a tendency for women to marry at earlier ages, 

b) a tendency for increasing proportions of women to marry at least 

once, c) a tendency for childbearing to be concentrated at earlier ages, 

and d) a tendency for an increased proportion of women to have one to 

four children as opposed to none or more than four children. 

Empirical studies of the causes of United States marriage and 

fertility trends are not as numerous. The modernization theory of fer

tility, which posits that social development reduces fertility, is usu

ally employed to explain the decline of fertility in developing countries 

(see Coale, 1969; Cutright et al., 1976). Despite claims to the contrary 

(see Janowitz, 1973), levels of structural modernization appear to sig

nificantly affect both cross-national variations in fertility and some 

variations over time (see Cutright and Kelly, in press). 
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Although influences associated with modernization are respon

sible for much of the long term negative trend in fertility in the 

United States since 1800, there have been important fluctuations about 

this trend (Ryder, 1973a). Influenced in part by the relative failure 

of the modernization hypothesis to fully account for recent United States 

marriage and fertility trends, a good deal of research has focused on 

the effects of economic and demographic variables. 

Easterlin (1966, 1973, 1976), a pioneer in this research, has 

shown that trends in recent fertility and marriage rates are consistent 

with trends in economic activity. According to Easterlin, the interplay 

between a young couple's present and prior labor market experience is 

critical in assessing the impact of economic conditions on fertility and 

marriage patterns. An elaboration of Easterlin's hypothesis, a theory 

relating past income experience, present income, relative costs, and 

efficiency of birth control to patterns of marriage and fertility, has 

been employed by Lindert (1977) to investigate a much longer time series: 

American fertility since the Civil War. In cross sectional analyses of 

states for each census year 1900-1970, he found that the prior income 

experience of young couples (income per capita in places of origin 20 

years earlier) had the most consistent influence (negative) on fertility 

differences. The influences of this variable on differences in marriage 

patterns was significant for post-World War II censuses but not for 

earlier ones. The effects of other variables such as urbanization and 

schooling on marriage and fertility patterns varied in significance and 

even sign from census to census. 
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Cutright et al. (1977) have also evaluated the relative impor

tance of different economic, social, and demographic factors on marriage 

and fertility fluctuations. In contrast to Lindert's study, Cutright et 

al. (1977) investigated the through-time variations in aggregate marriage 

and fertility measures. Their data were for the years 1917—197-4- They 

concluded that the most satisfactory model of marriage rates for this 

time-series had two predictors, military manpower per 1,000 males aged 

15—3^4 and unemployment rates. Their preferred model of fertility in

cluded measures of health (spontaneous fetal loss), propensity to marry 

(marriage rate), and economic activity (unemployment rates) as indepen

dent variables. 

These studies are exemplary of research to date on the determi

nants of through-time variations in aggregate marriage and fertility 

patterns. Together they illustrate that most research has focused on 

period rather than cohort measures and variations in the extent rather 

than the timing of behavior. 

Outline of the Present Study 

The various stages of this investigation are presented as out

lined below. 

In Chapter 2, the substantive rationale for the macro social 

learning theory of the family formation process is outlined. This 

chapter draws heavily on evidence from research on age differentiation 

through the life course. This evidence indicates that the regularity 

and shape of the age distributions of adoption of family formation roles 
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is the joint product of mutual peer socialization and life cycle pro

cesses that vary the saliency of specific family and nonfamily roles 

according to age. Hamblin's (Hamblin and Roller, 1977) model of role 

adoption is presented in Chapter 3 together with a discussion of how it 

specifically applies to cohort patterns of marriage and childbearing at 

each parity level. This macro social learning model suggests that the 

adoption rates gradually decline due to increasing role competition. 

Alternatively, Lee (1977) has noted that the damping of aggregate rates 

may be due to a process of adjustment to some predetermined fertility 

goal. A derivation incorporating this alternative assumption is also 

be presented in this chapter. Chapter 4 presents several analyses using 

marriage and childbearing data for cohorts of white females in the United 

States. In this chapter, the fit of the equation specified by both 

models (social learning and stock adjustment) is evaluated and the param

eter relationships across cohorts and roles are investigated to compare 

the adequacy of the two models. In Chapter 5, period effects responsible 

for shifts across cohorts in the age patterns of marriage and childbear

ing are evaluated by investigating the influence of various social, 

demographic, and economic factors on the timing of adoption of the wife 

and mother roles. 



CHAPTER 2 

A MACRO SOCIAL LEARNING THEORY OF ROLE SOCIALIZATION 

According to role theory, there are two characteristic life 

cycle patterns of role behavior. One pattern is role transition: the 

taking on and withdrawing from different roles and behaviors at various 

stages of life. There are specific roles and behaviors appropriate for 

adolescents, young adults, middle-aged adults, and the aged. During the 

early social career, these role transitions are usually cumulative with 

more complex behaviors, more responsibilities, and more privileges at 

each incremental role level. This is certainly the case with the se

quence of role transitions in the family formation process: dating, 

courtship, marriage, and bearing of various numbers of children. 

A second typical pattern is role accumulation. The number of 

roles expand during early adulthood and contract prior to retirement. 

This multiplicity of roles requires people to partition their time and 

resources. For this reason, the motivation, at any age, to take on a 

particular role depends on the expected benefits of that role, the avail

able resources, and the expected benefits and demands of competing roles. 

Middle age is an especially stressful period of life (Riley and Foner, 

1968:409) because the accumulated roles and the magnitude of role demands 

both maximize at that time. 

To consider how role patterns vary through the life cycle, the 

following sections will discuss the development of age norms, the 

9 
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mechanisms of role learning/socialization, and the variation in the 

saliency of alternatives at different life stages. 

Age Norms 

Theory on the life course assumes that the appropriate time 

and circumstances for major life events and role transitions are norma-

tively defined. That is, norms prescribe and proscribe certain behaviors 

at certain ages. These normative expectations initiate and maintain the 

transition into and out of different roles at the various life stages. 

Shifts in these norms modify the age patterns of participation in alter

native roles, including marriage and parenthood. 

According to one definition, "a norm is a name for a pattern of 

sanctions" (Scott, 1971:72). This behavioral definition clarifies the 

relationship between norms and behavior. Sanctions foster the adoption 

or increased participation in certain activities at the expense of others 

(Bredemeier and Stephenson, 1962:Chapter 4). Patterns of sanctions, re

inforcement schedules, for alternative activities are dynamic and shift 

according to the life cycle stage and changing circumstances. They 

emerge developmentally as different interaction and behavioral patterns 

are found by a cohort or group to be particularly reinforcing. Hence, 

norms are developed via interaction and macro social learning. As noted 

by Freedman (1963), when characteristic patterns of decision-making and 

behavior are exhibited by large numbers of people in response to changing 

typical exigencies (modal utility and cost patterns), these behavioral 

patterns become institutionalized. For example, when "large numbers of 

young people marry at an early age, this situation may be translated 
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into the 'proper1 age for marriage and becomes the norm" (Riley et al., 

1972:408). 

The age standards for incumbancy of some roles (e.g., voter) 

are embodied in formal rules. On the other hand, norms for many roles, 

including those defining the various stages of family formation, are 

relatively informal, with only vague societal proscriptions of "too 

young" or "too old" (Rosow, 1976:474). For example, according to re

search by Nydeggar (1973), males perceive that the normative sanctions 

for role entry into fatherhood are strongest between the ages of 24 and 

34. 

VJithin these broad traditionally defined limits, a cohort devel

ops a somewhat unique age pattern of adoption and rejection of each of 

the different behaviors and roles as the cohort members collectively 

adapt to changing situations. The role demands, expectations, conditions, 

experiences, etc. vary for each successive cohort. Cohort members are 

instigated and inhibited at each age to participate in appropriate role 

activities by learning from the actions and experiences of significant 

others the new emergent reinforcement schedules for the different alter

native behaviors. Macro social learning, whereby the age specific 

sanctions for various activities are diffused and reinforced within a 

cohort, serves as the basic mechanism determining the form of the con

tinuous and relatively consistent age patterns. 

Mechanisms of Socialization 

Of the three methods of learning, operant learning, tuition, and 

modeling, modeling is the most important in most situations. The ability 
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of example to elicit and channel behavior has been substantiated by a 

great deal of research in both laboratory and field settings (see Bandura, 

1969). 

As people interact in their natural and social environments, 

they exchange information (both symbolically and observationally) about 

how, where, when, and why certain behaviors are rewarded or punished. 

The example of relevant others (social models) serves vital functions in 

developmental socialization and norm learning. These models normatively 

legitimate particular behaviors. As noted above, the greater the pro

portion of relevant others who model a behavior, the more that behavior 

becomes defined as the 'proper' thing to do. Behavioral models also 

facilitate the learning of changing reinforcement schedules by illus

trating the relevant stimulus inducements. 

The two categories of models considered relevant in the social

ization to family formation roles are parents and peers. Research 

(Kerckhoff, 1972) indicates that parents are the principal socialization 

agents during early childhood, especially in the formation of basic mo

tives and values. Age peers are the principal agents of socialization 

beginning with adolescence, especially with regard to roles where nor

mative expectations and nonpeer models are absent, unclear, or contra

dictory (Riley et al., 1972:546). 

A number of writers (Hill and Aldous, 1969; Riley et al., 1972; 

Elder, 1975) suggest that parent-child socialization is not relevant to 

the social learning of age-sex related roles. Several studies (Broderick 

and Fowler, 1961; Smith, 1962; Dunphy, 1963; Broderick, 1966) have con

cluded that youths are initiated into and learn to perform these roles 



13 

via a developmental process of peer group mutual socialization. Peer 

groups facilitate social learning by providing role rehearsal and enact

ment opportunities and models. Heterosexual relationships at the various 

stages from group dating, to dating in individual pairs, to engagement, 

marriage, childbearing, etc. are instigated and developed via peer-peer 

interaction. In addition, peer relations function to monitor and organize 

information received from different outside sources, to expose contra

dictory expectations, and to define a clear and consistent set of social 

sanctions. An important inference from this research for the macro 

social learning of sanctions related to the family formation process is 

that "the process of socialization appears to be peer initiated and 

maintained. with the more precocious of the age cohort setting the pace 

for the majority" (Hill and Aldous, 1969:908, emphasis mine). 

Peer modeling is vital to the learning of norms about family 

formation roles. Every cohort encounters at each transition point a set 

of historical constraints and incentives that is unique to it. This is 

accentuated in modern times of rapid change. In these changing situa

tions, the behavior of peers in the same and slightly older cohorts 

provide the most accurate and unambiguous information about the specific 

reinforcement conditions for each behavior. Also, in our society a 

strong emphasis is placed on being independent from one's parents 

(Kerckhoff, 1972:13). As a result of these processes, "the ideas, sen

timents, and values of members of the same cohort converge; their actions 

become quasi-organized" (Ryder, 1965:855). It is precisely the unique

ness of each cohort's adoption patterns and the independence between 
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generations that makes the identification of cohorts useful for the 

study of social change (Ryder, 1965). 

The impact of parental socialization, however, should not be 

improperly minimized. The values, motives, and interests held by youths 

(usually acquired from their parents) direct them to select associates 

with similar backgrounds: of the same social class, ethnic group, or 

religion. Social norms vary widely for social groups differentiated on 

these criteria. These considerations suggest that there should be some 

positive association between the family formation patterns of successive 

generations when their status characteristics are similar. Research on 

intergenerational fertility patterns provides some support for this 

hypothesis (Ben-Porath, 1975; Johnson and Stokes, 1976). 

General orientations about the proper phasing and saliency of 

alternative behaviors, e.g., school, play, family life, relations with 

the opposite sex, work, etc., at various ages are learned via interaction 

with parents and older associates, as well as peers. Nevertheless, the 

learning of specific information about how, when, where and why to ini

tiate new role behaviors, and the actual timing of the decision to adopt 

the behavior are largely the result of peer interaction and emulation. 

The stronger the peer example, the greater the proportion of contemporar

ies who have already made the transition from one role stage to another 

(e.g., from causal dating to going steady), the more that activity is 

legitimized, the more explicit are the specific reinforcement conditions, 

and the greater the probability of positive reinforcement. The finding 

by Schulz et al. (1977:162) that the likelihood of a student engaging in 
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premarital intercourse increased by 12 to 14 percent with every addi

tional friend (out of five) who had premarital intercourse is likely due, 

in part, to a peer effect. Unfortunately, in cross-sectional studies 

such as this, peer effects are impossible to separate from selection 

effects. 

Life Cycle Variations in Role Saliency 

According to basic behavioral principles (Homans, 197*1:21; 

Kunkel, 1975:85), in every situation and at each point in time, there 

exist limited behavioral alternatives from which a person must select 

one. Behavioral choice is influenced by perceptions and evaluations of 

these behavioral alternatives and their various contingencies. Empirical 

research (Herrnstein, 1961; Hamblin, 1977; Hamblin, in press), has 

shown that there is an explicit matching relationship between the rela

tive frequency with which a behavior is performed and the relative 

frequency and value of reinforcement for that behavior. This theoretical 

and empirical work on behavioral matching suggests that changes in the 

frequency or rate at which members of a cohort adopt and participate in 

a particular role activity are due to changes in the frequency and value 

of reinforcement for that activity relative to those for alternative and 

competing activities. 

The social norms, patterns of sanctions, for family formation 

roles and for competing role activities are not constant, but vary as 

the cohort ages. This is evidenced by the role transition pattern dis

cussed above. The patterns of social interaction and learning at each 

role stage and age facilitate and instigate the withdrawal from certain 



activities and the adoption of (or the allocation of a greater share of 

one's resources) to now more salient competing activities. The longer 

a person postpones adopting each family formation role, the greater the 

possibility of participating in competing activities that consume limited 

resources. Therefore, the costs of adopting that role are increasing. 

Also, if the delay in adopting a role is long, the interval between sub

sequent role transitions tends to be short in order to get back "in 

phase" with one's age peers. Peers are an important source of advice 

and support in this developmental process. 

Studies of life goals find that the saliency of roles varies by 

age. For example, data on school teachers collected by Kuhlen (1963) 

indicate a negative relationship between age and the proportion of single 

women who cite marriage among their most important goals. Similarly, 

Kuhlen's (1963) data indicate a negative relationship between age and 

the proportion of married women who consider a good home life to be one 

of their major goals. Information on the specific age-related sanctions 

for various activities is badly needed in order to more fully identify 

their differential effects on the adoption of alternative roles. Unfor

tunately, as noted by Elder (1977:284), "at present the literature does 

not include even one large-scale study of age expectations and sanctions 

relative to events in the life course." 

The pattern of alternative role activities successively gaining 

primacy is indicated by the aggregate cohort age pattern of adoption of 

each sequential role. The rate of adoption accelerates initially and 

then declines. Cohort members are gradually and collectively instigated 

to adopt specific family formation roles as more and more cohort members 
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model that activity and, therefore, the rate of adoption increases. At 

some age, however, this rate of adoption begins to decrease as the rela

tive benefits of competing activities become more widely known and 

accepted. The macro social learning about the relative advantages of 

these other activities increasingly inhibits further adoption of the 

family formation role in question. 

Subgroups and successive cohorts differ according to rate of 

adoption of the various role behaviors. Research on social learning 

theory (Bandura, 1977:54) indicates that the primary determinants of 

adoptive behavior are the influences closely tied to it — the antici

pated consequences. Accordingly, it follows that the more favorable the 

specific inducements, observed benefits, involved risks, expected func

tional value, social and economic conditions, etc. of family life, the 

higher the rate of adoption of each incremental family formation role. 

A second source of shifts is variations in the composition of the popu

lations by race-ethnic, socioeconomic, or other groups with differential 

values, motives, and opportunities within the social structure. These 

premises about sources of variations in adoption rates are supported by 

evidence on the relationship between the amount of reinforcement and the 

rate of diffusion (adoption) of social innovations (Hamblin and Miller, 

1976). 

Summary 

In this chapter, the research findings of a number of studies 

have been reviewed to develop a social learning explanation of regular 

age patterns of role adoption. The essential theses of this theory 



18 

are that age variations in role adoption are a function of shifts in 

reinforcement schedules for alternative behaviors and that these rein

forcement schedules are developed and communicated principally via peer-

peer macro social learning. 



CHAPTER 3 

MODELING FAMILY FORMATION PATTERNS 

The purpose of this chapter is to present the formal social 

learning model of role adoption developed previously by Hamblin (Hamblin 

and Roller, 1977) and to specify the implications of this model for the 

timing and extent of entry into marriage and childbearing roles. Since 

the same mathematical equation can be derived using a different set of 

viable assumptions, an alternative model will also be presented. 

Some Special Considerations 

Childbearing Stages 

Previous studies (see Murphy and Nagnur, 1972; Hamblin and 

Roller, 1977) described age patterns of cumulative total fertility and 

by so doing, treated childbearing at all parity levels as a single stage 

in the family building process. Matras (1973:351) suggests that signifi

cant role stages during the life course are identified by major decision 

points. The sequential nature of childbearing provides an opportunity 

after the birth of each child for the couple to reassess their family 

goals and contraceptive behavior and to alter them to conform to their 

present attitudes and circumstances. Decisions concerning the relative 

desirability of having another child involve a complex of considerations 

about available resources, benefits and demands of competing roles, and 

the costs of delaying, preventing, or aborting further conceptions. 

19 
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These decisions at each birth parity level are taken at different 

stages in the life course and involve somewhat different considerations 

(Mishler and Westoff, 1955; Goldberg, 1960; Namboodiri, 1972). 

Each birth occurs in and is influenced by a different set of 
circumstances. These circumstances reflect and are composed 
of changes in the family as a group, in its members and in 

the social situation of the family. . . Each birth is assumed 
to alter the family and so affects the timing and probability 
of future births. An important and immediate implication of 
this assumption is that each of the steps in the sequence 
requires separate analysis and study (Mishler and Westoff, 

1955:124-5). 

These considerations suggest that it may be more proper to con

ceptualize childbearing at each parity as a distinct role in the incre

mental family formation process. For these reasons, age patterns of 

adoption at each parity are investigated in this analysis. 

Effects of Nonsocial Factors on Childbearing Patterns 

Variations in the rate of childbearing with age depend partly on 

biological factors. A full model of fertility behavior would involve 

biochemistry, biology, nutrition, environment, genetics, physiology, and 

all of the behavioral sciences. It is imperative to realize, however, 

that sexual and contraceptive behaviors, and attitudes toward childbear-

ing/rearing are learned and regulated within a social context. It is 

not the purpose of this investigation to integrate all theories and re

search on childbearing behavior, but to develop and consider the social 

learning approach to age patterns of fertility. 

Nevertheless, available evidence indicates these nonsocial fac

tors can be left out of this analysis without significantly biasing the 

results. 
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Building on the work of Davis and Blake (1956), Coale (1972:4-5) 

notes that the curve of childbearing as a function of age depends on: 

(1) the varying capacity with age in ability to conceive and bear live 

issue, (2) variations with age in exposure to intercourse, and (3) 

variations with age in measures taken to prevent conception or abort 

pregnancies. The first factor, fecundity, is the only one independent 

of social influences. In this case, present evidence suggests that age 

variations in fecundity have little effect on the childbearing patterns 

in modern societies; the age variations in childbearing in modern 

societies are mainly due to social customs and practices. Knodel (1977: 

220) has observed that the characteristic age pattern of fertility in 

populations practicing birth control is very different from the pattern 

identified by Henry (1961) for populations with natural fertility (see 

also Coale, 1972:Figure 1.1, Panel A). The inference here is that the 

unique concave pattern of declining childbearing with age found in mod

ern societies is principally a consequence of intentional birth control 

strategies. Data on the proportion of females sterile by age (Pittenger, 

1973:118) show that fecundity falls slightly by age 30 (about 7 percent 

sterile) and drops at an accelerated pace after age 35 (when about 17 

percent are sterile). This decline is much later and slower than the 

decline in the rate of childbearing which, for U.S. cohorts born after 

1880, begins in the mid-twenties (Ryder, 1969). The vast majority of 

American couples reach their ultimate completed family size long before 

the onset of subfecundity (Bumpass and Westoff, 1970:Chapter III). 

Variations in contraceptive practices, family planning strategies, and 

the main factors affecting exposure to intercourse, marriage patterns 
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on one hand and patterns of divorce or perhaps abstinence on the other, 

can be accounted for within a social learning framework. 

The notion of the aggregate timing of motherhood as a macro 

social learning process (via interaction with peers) is founded on a few 

basic assumptions. This assumes simply that the ideals, personal pref

erences and norms about childbearing, like most other aspects of life, 

"are the gist for conversations and sanctions within the intimate circles 

in which couples participate socially" (Rainwater, 1965:152). The spe

cific norms, schedules of reinforcement, for childbearing and competing 

behavior are very complex, fluctuate quite markedly by age and across 

cohorts, and are almost impossible to anticipate fully. Therefore, the 

advice and conduct of friends is instructive and appreciated (Hess, 1972: 

383). Although couples generally enter marriage with a more or less ab

stract idea of a preferred family size, this preference is often altered 

or loses saliency in childbearing decisions as the specific reinforcement 

schedules for childbearing at each parity level and age are learned 

(Stolzenberg and Waite, 1977). The following statement by an upper mid

dle class protestant mother illustrates this process. "When I was first 

married, I liked the idea of a big family; I wanted six children. Now 

I've decided to take it more as we go. First, I cut down to four and 

now to three. I didn't think enough of the future in terms of education 

and things like that, and managing the work load" (Rainwater, 1965:124). 

A Social Learning Model of the 
Adoption of Marriage and Childbearing Roles 

The purpose of constructing theories is to understand and pre

dict complex behavior. Since mathematics is the most precise language 
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of relationships available, with the most general and varied type of 

formal logic, the stating of theoretical propositions as mathematical 

equations should clarify understanding and prediction. By formalizing 

the theory mathematically, the precise functional forms of the relation

ships and the connections between the parameters and the substantive 

theory are made explicit. These advantages underlie the formal specifi

cation of the macro social learning theory of role adoption as a set of 

differential equations. 

Derivations of the logistic model of cultural diffusion (Dodd, 

1953; 1955; Coleman et al., 1966) routinely use an exponential differ

ential equation. Since social learning is the usual mechanism of 

diffusion, subsequent research (Pitcher et al., 1978; Hamblin et al., 

in press), has treated the exponential equation as an equation for 

simple macro social learning, describing the relationship at any point 

in time between the number of imitations (new adopters) and the number 

of behavioral models. More specifically, this macro social learning 

equation states that the increment in the number of adopters (dN) per 

increment in time (dt) is proportional (p) to the cumulative number of 

instigative behavioral models (M), or: 

dN = p M dt. (1) 

This equation is the basis for Hamblin's cohort role adoption model. 

Hamblin's Derivation of Cohort Role Adoption 

The variables of primary interest in the adoption of an age 

graded role by a cohort of women are the number of female associates who 
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have already adopted that role and, thereby, serve as instigative mod

els (M), and the number of women who, at a particular time, attempt to 

assume that role (dN). For each birth cohort a good measure of (M), the 

positive behavioral models, is the proportion of women (P^) in the same 

cohort who have previously adopted that role. Associates in slightly 

older and younger cohorts are also relevant models; however, the propor

tion in the same cohort who have already adopted the role will accurately 

measure the through time magnitude of this instigative influence. The 

experiences of earlier adopters in one's own cohort most accurately re

flect the current reinforcement schedules. The obvious measure of the 

dependent variable (dN) is the proportion of women in the cohort who 

adopt the role during the interval of time (dP^.). For the adoption of 

childbearing roles, a number of conflicting stochastic disturbances, 

such as unplanned births, spontaneous abortions, and subfecundity, intro

duce some error into this measure. They probably do not bias it signif

icantly, however. By substituting these measures for (M) and (dN), 

equation (1) can be rewritten as: 

dPt = p Pt dt, (2) 

where t = at - aQ, present chronological age, minus the age at which 

childbearing in the cohort began. 

If it were reasonable to assume that the influence of positive 

reinforcing models is the only factor instigating and inhibiting child-

bearing, then equation (2) would adequately describe a cohort's age 

pattern of adoption. As Hamblin suggests and as argued in Chapter 2, 
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the cohort is simultaneously learning the stimulus inducements and re-

inforcment conditions for initiating, maintaining, or increasing the 

involvement in competing role activities. 

The consideration of increasing competition from other activities 

necessitates the modification of equation (2). A direct measure of com

petition or opportunity costs (C) is not available. It may be assumed, 

however, that the aggregate opportunity costs increase via macro social 

learning and, therefore, exponentially through time: 

dC/C = q dt C = C0e^t (3) 

where CQ = C when t = 0. In this form opportunity cost can be incor

porated into the model as a set of unknown parameters and its effect 

estimated. 

Now, equation (2) is respecified so that the proportion of women 

in a cohort who decide to take on a particular role (dP^) during an in

terval of time is directly proportional to the relative reinforcement, 

the ratio (Pt/C) or: 

dPt = p(Pt/C) dt = (p/CQ) e~qt Pt dt = ce_qt Pfc dt (4) 

where c = p/CQ. 

This relatively simple differential equation model should de

scribe the age pattern of adoption of marriage and childbearing roles as 

a function of these two conflicting continuous macro social learning 

processes. Stated in this form, the model implies an assumption that 

the measures are perfect, the social learning processes occur absolutely 

randomly, and they reflect all the factors influencing the age patterns. 
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Since this assumption is not reasonable, equation (4) is modified to in

clude the stochastic term d»i as follows: 

_t 
dP^ = ce~^ Pfc dt + dy dt. (5) 

Evidence for the Role Competition Assumption 

Although the nature of couples' dynamic reinforcement contin

gencies for parental and non-parental roles has not been adequately re

searched (Turchi, 1975:23), it is clear that the relative reinforcement 

for childbearing declines for women in their late twenties and older (see 

Ryder, 1974; Oppenheimer, 1976). Several social circumstances related 

to age affect the relative benefits and costs of childbearing (Rindfuss 

and Bumpass, 1975:2-4). 

One important influence is the opportunity costs of disrupting a 

competing role activity in order to have a child. Assuming that when not 

engaged in childbearing a woman is participating in other role behaviors 

that enhance the value of her time then, the longer a woman postpones 

having a child, the greater the participation in alternative role be

haviors. These activities may take the form of a career, completion 

of education, volunteer work, social or leisure activities, or working 

at home (improving homemaking and childrearing skills and efficiency). 

Macro social learning theory (Hamblin et al., 1973:Chapter 8) states 

that the productivity of an activity increases exponentially over time 

and, therefore, the actual opportunity costs (C) of disrupting these 

activities will increase exponentially as well. 

The perceived opportunity costs of postponing participation 

in activities alternative to childbearing also increase with time. 
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Stolzenberg and Waite (1977) suggested and found supporting evidence for 

the hypothesis that as women age fertility is increasingly inhibited by 

work aspirations, because their knowledge about the costs of interrupt

ing or postponing labor force participation improves. Similar learning 

also occurs with respect to the various financial, social and psycho

logical costs of childbearing relative to other alternative activities 

(other than labor force participation). 

Relative reinforcement for childbearing diminishes as an increas

ing proportion of the cohort completes childbearing. Since fertility 

usually occurs within a few years, postponement of childbearing increases 

the probability of being "out of phase" with one's age peers. As more 

and more peers complete childbearing, the definition of "too old" becomes 

increasingly salient. This implies a set of constraints on childbearing 

in terms of being deviant, in the loss of an important source of advice 

and support in the childbearing process, and the diminishing with age in 

the pronatalist influence from friends and acquaintances (Rindfuss and 

Bumpass, 1975:3-^). Under conditions of modern contraceptive technology, 

childbearing is a voluntary activity. Therefore, women who postpone 

childbearing often elect to forego motherhood to stay in phase with 

peers rather than undertake the long-time commitment that childbearing 

requires. This tendency is reinforced by the fact that middle-age is 

the stage of life when both the number of roles and expected level of 

performance in each are greatest. At the same time, the perception of 

capacity to cope with childbearing and rearing declines (Ryder, 1973a:61). 

These influences support the assumption that opportunity costs 

for childrearing (the relative costs of postponing, curtailing, 
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interrupting, or halting other activities in order to have a child) in

crease over time. This through-time competition between childbearing and 

various alternative roles increasingly favors the adoption of the alter

native adult roles. Some influences are more important than others in 

determining the composite age related competition effect; however, the 

relative importance of the various components is an empirical question 

and can only be answered through further study. The parameter q in this 

derivation represents the rate of change with age in the composite com

petition. 

A Stock Adjustment Model of the 
Adoption of Marriage and Childbearing Roles 

A decaying exponential model of the fertility patterns of a 

marriage cohort was recently presented by Lee (1977). This derivation 

treated fertility as a stock adjustment process, which assumes that the 

desired completed fertility for a cohort is decided at the start of 

childbearing and then the declining additional desired fertility as the 

cohort ages progressively dampens the cohort birth rate. This concep

tion of adjustment to a fixed target (asymptote) is analogous to the 

assumption made in deriving the logistic model of cultural diffusion, 

that limited populations of adopting units progressively dampen the rate 

of adoption (see Hamblin et al., 1973). Whereas, in derivations of lo

gistic models, the functional form of this inhibitory effect is linear, 

Lee (1977) derives it as an exponential, the same form as the inhibitory 

role competition effect derived by Hamblin (Hamblin and Roller, 1977). 

These stock adjustment assumptions can then be applied to account for 

the negative process in equation (4). 
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Since the fixed goal or static decision framework is common in 

fertility theory (see Ryder, 1973b), it is important to develop both the 

social learning and stock adjustment derivations of equation (4). A 

stock adjustment derivation of role adoption is developed below. These 

two alternative explanations will then be compared and evaluated in 

Chapter 4. 

The stock adjustment process specified below in equations (6)-

(11) closely follows the derivation by Lee (1977:462-5). This process 

operates as follows. 

It is assumed that within a cohort from the outset of adoption 

there is some fixed proportion (F^.) who plan to adopt the role. At any 

time some proportion (P^) of the cohort has already taken on the role, 

and hence, there is a corresponding proportion (F^ - P^) = G^, who plan 

to, but have yet to adopt it. Then, 

If it is assumed that the change in the number of adoptors (dP^.) is some 

proportion (m) of those who have yet to adopt (Gt), then: 

dGt/dt = dFt/dt - dPt/dt ( 6 )  

and since dF^/dt = 0 

dGfc/dt = -dP^/dt (7) 

dPfc/dt = m Gt, ( 8 )  

and by equation (7): 

dG^/dt = -m Gj. (9) 
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Since the Gt = Ft when t = 0, this differential equation has the solution: 

Gt = Ft e~m fc. (10) 

Substituting (10) into (8) yields: 

dPt/dt = m Ft e"™ t, (11) 

which specifies that fixing the number of potential adoptors has a nega

tive exponential effect on the rate of adoption. 

When the conflicting effects of the stock adjustment (equation 

11) and socialization (equation 2) processes are combined, the following 

differential equation results: 

dPt/dt = m Ft e"mt • p Pt = n Pfc e"mt (12) 

where n = pmF|.. Equations (12) and (4) are, of course, the same. 

Summary 

In this chapter, alternative assumptions about social learning 

and the influences of role competition and stock adjustment have been 

applied to develop two models (both specifying the same equation) of 

cohort role adoption. In each case, the auxiliary theory relating to 

the assumptions has been outlined. 



CHAPTER 4 

ANALYSIS 

In order to evaluate the theoretical relevance of the alternative 

models derived in Chapter 3, the goodness of fit and variance of the 

parameter estimates are investigated in this chapter using age specific 

data on marriages and first through seventh births. 

Data and Methods 

Data on the cumulative fertility rates for white women as of the 

beginning of each year 1917—197^ by age and live-birth order are avail

able from Heuser (1976). These data are corrected for gaps in birth 

registrations, underregistration of births, census errors, and related 

problems. Comparable data on cumulative nuptiality rates for cohorts 

born since 1900 can be computed from data made available by Norman B. 

Ryder. For the birth cohorts 1902 to 1924, birth rate data are available 

for ages 15-50, and nuptiality data are available for ages 14-44. The 

data for these cohorts are regarded as 'complete'. The data for cohorts 

born prior to 1902 and after 1924 vary in their completeness. 

Estimation of Parameters 

Measures in social research are usually the value of some y for 

some given value of x and not the value of the derivatives (dx or dy). 

For this reason the differential equations are not used directly for the 
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estimation of the parameters. Bard (1974:218-9) suggests that integra

tion is the preferred method of estimating parameters of dynamic models 

when the differential equation can be solved analytically in closed form. 

This yields explicit formulas for the functions to which all the standard 

estimation methods may be applied. 

A special consideration in integration is the initial or boundary 

values of the dependent variable. Frequently, there is some information 

or evidence that can be used to define these values (Bard, 1974:218). 

When this is not possible or preferable, the initial value enters the 

equation as an additional unknown parameter. 

The integrated equation corresponding to the basic model, equa

tion (5), is the Gompertz or right skewed double exponential. This 

equation has been presented in the literature in a number of forms (see 

Laird et al., 1965; Coale, 1971; Murphy and Nagnur, 1972) including the 

following: 

Pt = Pt e (c/q) (1~e~qt) + y. ( 1 3 )  

If dy is a random variable with a mean of zero, then p is 0. 

Substantial empirical evidence (see Coale, 1971; Murphy and 

Nagnur, 1972; Denton and Spencer, 1974; Brass, 1974) indicates that the 

adoption of the two family formation roles, marriage and childbearing, 

are accurately described by a Gompertz equation. In the studies cited 

above, the investigators estimated three parameters that are direct 

transformations of , c and q. 
lo 

In preliminary analyses (see Table 1), a problem was noted when 

three parameters were estimated from the data. The fit of the equation 



Table 1. Summary of Analyses Comparing the Effects of Estimating or 

Constraining the Initial Value 
zo 

pt = P e' pt0 e 
!c/q)(1-e' 

Equation 

-<*> P 

*t 
=  - 1  e(c/q)(1 -e-^) 

c q r2 c q r2 

Cohort born 1902 

First Parity 4.758 1.368 .267 .9994 2.715 .302 .9996 

Second Parity 1.532 1.411 .237 .9997 2.183 .252 .9998 

Third Parity .481 1.497 .225 .9997 2.033 .247 .9997 

Fourth Parity .471 1.392 .224 .9997 1.741 .224 .9999 

Fifth Parity .527 1.264 .222 .9998 1.658 .226 .9999 

Sixth Parity .024 1.888 .225 .9996 1.437 .206 .9997 

Seventh Parity .000 2.964 .231 .9990 1.364 .208 .9994 

Cohort born 1924 

First Parity 1.299 1.862 .284 .9995 2.613 .289 .9999 

Second Parity .093 2.313 .256 .9994 2.071 .231 .9998 

Third Parity .016 2.371 .228 .9987 1.808 .211 .9995 

Fourth Parity .004 2.448 .216 .9981 1.502 .187 .9989 

Fifth Parity .062 1.675 .212 .9975 1.398 .188 .9989 

Sixth Parity .003 2.210 .214 .9974 1.220 .177 .9982 

Seventh Parity .004 2.123 .226 .9966 1.175 .186 .9983 



was good, but there was unpredictable variation across parities in the 

parameters, especially the c parameter. According to the estimates for 

the cohorts of females born in 1902, the timing of adoption of the third 

parity was faster than either the first or second. The timing of adop

tion of the seventh was the fastest of all. For the cohort born in 1924, 

the parity with the fastest adoption rate was the fourth; the slowest 

adoption rate was for the fifth. 

The apparent reason for these distorted estimates was the vari

ation across parities in the scaling parameter (P^. ). The estimate of 
zo 

Pf is a function of the cumulative level of adoption at the point where 
zo 

the data starts and, therefore, is very sensitive to missing data at 

the lower tail of the distribution. The data used in this study are 

characterized by missing data for the early years. Data on marriage 

rates are not given for ages younger than 14 and the data on childbear-

ing begin at age 15. Data on at least the initial year of adoption are 

missing for the marriage, first parity, second parity, and fifth parity 

distributions (see Heuser, 1976:172-92). 

How can this problem of missing data be circumvented to make the 

estimates comparable across parities? Bard (1974:219) suggests that 

when apriori information is available, it is usually preferable to de

fine rather than estimate initial or boundary values. According to the 

macro social learning theory, the process of adoption for every cohort 

and every role starts slowly via imitation of adopters in older cohorts. 

In adoption processes that are initiated by special innovations signif

icantly altering reinforcement conditions, the initial values may be 



large and fluctuate quite markedly. For the adoption of highly institu

tionalized roles such as marriage and childbearing, however, there is no 

reason to assume that these vary significantly either across parities or 

cohorts. This conclusion is supported by examining the actual boundary 

values (see Heuser, 1976:172-92) for the cohorts and parities with com

plete data for the initial year (third, fourth, sixth, and seventh pari

ties). In every case, the initial values are either .1, .2, or .3. 

Given the theoretical rationale for expecting consistently low 

initial values for the adoption of these family formation roles and the 

supporting actual data, Pt was defined as equal to .1. The parameters 

c and q were then estimated according to the following equation: 

Pt = .1 e(c/£3)(1"e"qt) + p. (14) 

To apply this equation accurately, the aQ, initial age at the 

start of adoption of the various roles, had to be identified. For the 

roles with missing data, this was done by simply extrapolating the trends 

in the data. These extrapolated aQ for the marriage, first parity, sec

ond parity, and fifth parity were age 12, age 14, age 15, and age 20. 

The a0 for the third, fourth, sixth and seventh parities were given by 

the data as follows: age 17, age 18, age 21, and age 23. Because for 

the earlier roles there were no actual data to indicate variations in 

the aQ by cohort, all cohorts were assigned the same aQ. Then, for con

sistency the same procedure was followed for the later roles. This 

procedure slightly distorts reality, but seemed unavoidable. 

From a comparison of the results for the equations where P*. was 
co 

either estimated or constrained (see Table 1), it is clear that the two 
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parameter equation does better. The estimates for the c parameter be

have more consistently and the goodness of fit is slightly better. 

It was estimated on the SPSS nonlinear least-squares program, version 

Gompertz equation measure the age rates of adoption and competition. As 

shown by Denton and Spencer (197^), they can also be used to calculate 

some convenient summary measures of role adoption, the median age (a^, 

and the interquartile rate (R). The formulas for these measures are 

given below. Equations (15-17) are equivalent to the formulas specified 

by Denton and Spencer (1974:310). 

Assuming that the upper age bound of the adoption of a role is 

some exact age, a^, then t^ = a^ - aQ. Likewise, by letting ajjj be the 

median age, then tm = - aQ. By letting t^_ be the time at the ifch 

quartile or time elasped since the start of adoption of that role when 

25 percent (i = 1), 50 percent (i = 2), 75 percent (i = 3), and 100 

percent (i=b=4)of those who will, have already adopted, then: 

Therefore, equation (14) was used in all subsequent analyses 

6.5 

Summary Measures of the Role Adoption Pattern 

According to the derivation, the parameters c and q of the 

(15) 

To obtain am, first solve for tm = t^ where i = 2, then add aQ as shown 

below: 

sffl = ao + 
log (log.5/(c/-q) + e Q b 

_ (16 )  
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In a similar way, one can solve for R = tg - t-j, which yields: 

R _ log (log.75/(c/pq)) - log (log.25/(c/-q))^ 

-q 

To further identify and describe trends in the data investigated 

in this study, these two measures were calculated for each role and 

cohort. In order to specify t^, it was assumed that ab = 50 for the 

fertility data and 4*1 for the marriage data. The cumulative distribu

tions appeared to have leveled off by these ages. 

Experiments with the Fitting of the 

Gompertz Function to Incomplete Data 

Before analyzing the role adoption pattern of cohorts with either 

complete or incomplete data, it was necessary to evaluate how the param

eter estimates vary according to the completeness of the data. Using 

first parity fertility data for the birth cohorts 1902, 1907, 1912, 1917, 

and 1922, equation (14) was fit to the data for the age ranges 14-50, 

14-45, 14-40, 14-35, 14-30, 20-50, and 25-50. Equation (14) was also 

fit to data on the fourth and seventh parities for the sets of age ranges 

18-50, 18-45, 18-40, 18-35, 18-30, 25-50, and 23-50, 23-45, 23-40, 23-35, 

23-30, respectively. The results of this experiment are reported in 

Tables 2, 3i and 4. 

It is clear from these tables that the estimated values of the 

parameters vary greatly according to the degree of completeness of the 

cohort data from which they were derived. Not surprisingly, the distor

tion increases as the ratio of deleted to included fertility increases. 

These findings and conclusions are the same as those by Denton and 



Table 2. Values of the c and q Parameters of Equation 14 Estimated from Complete and Incomplete First 
Parity Data 

Values of c based on the ages3 — Values of q based on the agesa — 

Cohort 

14—50 14-45 14-40 14-35 14-30 20-50 25-50 14-50 14-45 14-40 14-35 14-30 20-50 25-50 

1902 2.715 2.726 
(.4) 

2.749 
(1.3) 

2.786 
(2.6) 

2.844 
(4.8) 

2.707 
(.3) 

2.580 
(5.0) 

.302 .304 
(.7) 

.307 
(1.7) 

.311 
(3.0) 

.319 
(5.6) 

.302 
(.0) 

.287 
(5.0) 

1907 2.601 2.624 
(.9) 

2.670 
(2.7) 

2.749 
(5.7) 

2.868 
(10.3) 

2.585 
(.6) 

2.395 
(7.9) 

.290 .293 
(1.0) 

.299 
(3.1) 

• 309 
(6.6) 

.325 
(12.1) 

.289 
(.3) 

.267 
(7.9) 

1912 2.387 2.382 
(.3) 

2.435 
(2.0) 

2.513 
(5.2) 

2.675 
(12.0) 

2.374 
(.6) 

2.235 
(6.4) 

.266 .267 
(.4) 

.272 
(2.3) 

.282 
(6.0) 

• 303 
(13.9) 

.264 
(.8) 

.248 
(6.8) 

1917 2.374 2.393 
(.8) 

2.404 
(1.3) 

2.433 
(2.5) 

2.524 
(6.3) 

2.366 
(.3) 

2.291 
(3.5) 

.262 .264 
(.8) 

.266 
(1.5) 

.270 
(3.1) 

.282 
(7.6) 

.261 
(.4) 

.253 
(3.4) 

1922 2.546 2.546 
(.0) 

2.547 
(.0) 

2.551 
(.2) 

2.553 
(.3) 

2.540 
(.2) 

2.531 
(.6) 

.280 .280 
(.0) 

.280 
(.0) 

.280 
(.0) 

.282 
(.7) 

.279 
(.4) 

.278 
(.7) 

Mean Percent 
Difference (.5) (1.5) (3.2) (6.7) (.4) (4.7) (.6) (1.7) (3.7) (8.0) (.4) (4.8) 

aThe number in parentheses is the percent difference from the estimate based on complete data. 

uo 
00 



Table 3. Values of the c and q Parameters of Equation 14 Estimated from Complete and Incomplete 
Fourth Parity Data 

Values of c based on the ages3 — Values of q based on the agesa — 

Cohort 

18-50 18-45 18-40 18-35 18-^0 25-50 18-50 18-45 18-40 18-35 18-30 25-50 

1902 1.741 1.737 
(.2) 

1.744 
(.2) 

1.765 
(1.4) 

1.760 
(1.1) 

1.742 
(.1) 

.224 .223 
(.4) 

.225 
(.4) 

.228 
(1.8) 

.227 
(1.3) 

.224 
(.0) 

1907 1.610 1.612 
(.1) 

1.644 
(2.1) 

1.708 
(6.1) 

1.729 
(7.4) 

1.608 
(.1) 

.211 .211 
(.0) 

.216 
(2.4) 

.227 
(7.6) 

.230 
(9.0) 

.210 
(.5) 

1912 1.451 1.437 
(1.0) 

1.448 
(.2) 

1.523 
(5.0) 

1.616 
(11.4) 

1.449 
(.1) 

.190 .188 
(1.1) 

.190 
(.0) 

.202 
(6.3) 

.220 
(15.8) 

.190 
(.0) 

1917 1.410 1.385 
(1.8) 

1.381 
(2.1) 

1.444 
(2.4) 

1.497 
(6.2) 

1.408 
(.1) 

.181 .177 
(2.2) 

.177 
(2.2) 

.183 
(1.1) 

.197 
(8.8) 

.181 
(.0) 

1922 1.453 1.418 
(2.4) 

1.381 
(5.0) 

1.391 
(4.3) 

1.521 
(4.7) 

1.451 
(.1) 

.182 .178 
(2.2) 

.171 
(6.0) 

.173 
(4.9) 

.197 
(8.2) 

.182 
(.0) 

Mean Percent 

Difference (1.1) (1.9) (3.8) (5.6) (.1) (1.2) (2.2) (4.3) (8.6) (.1) 

aThe number in parentheses is the percent difference from the estimate based on complete data. 

u) 
vo 



Table 4. Values of the c and q Parameters of Equation 14 Estimated from Complete and Incomplete 
Seventh Parity Data 

Values of c based on the ages3 — Values of q based on the ages3 — 

Cohort 

23 ;-50 21-45 23 -40 2^5 23 -30 23-50 2^-45 2^-40 23-35 23-^0 

1902 1. 364 1.330 1. 299 1.290 1. 353 .208 .202 . 196 . 194 .212 
(2.5) (4 .8) (5.4) ( .8) (2.9) (5.8) (6.7) (1.9) 

1907 1. 264 1.229 1. 207 1.220 1. 249 .200 .193 . 189 . 192 .201 
(2.8) (4 .5) (3.5) (1 .2) (3.5) (5.5) (8.6) (.5) 

1912 1. 181 1.113 1. 113 1.091 1. 062 . 192 .184 . 178 . 172 .161 
(3.2) (5 .8) (7.6) (10 .1) (4.2) (7.3) (10.4) (16.1) 

1917 1. 127 1.087 1. 072 1.096 1. 062 .183 .175 . 172 . 178 .166 
(3.5) (4 .9) (2.8) (5 .8) (4.4) (6.0) (2.7) (9.3) 

1922 1. 138 1.088 1. 053 1.095 1. 125 . 182 . 172 . 164 .175 .183 
(4.4) (7 .5) (3.8) (1 .1) (5.5) (9.9) (3.8) (.5) 

Mean Percent 

Difference (2.7) (5 .5) (4.6) (3 .8) (4.1) (6.9) (6.4) (5.7) 

aThe number in parentheses is the percent difference from the estimate based on complete data. 
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Spencer (1973), who investigated the use of the Gompertz equation to 

project fertility trends. Although Murphy and Nagnur (1972) used the 

Gompertz equation on data that were quite incomplete, they made it clear 

that their results should be viewed with caution. 

The results for the first and fourth parities indicate that the 

deletion of data on the last ten years or the first five years does not 

result in a greater than two percent error in the estimates of c and q. 

The error is quite high for the seventh parity, apparently because the 

time series is shorter. Although errors of less than five percent are 

generally acceptable, two percent is a better criterion in this case 

because the average variation across cohorts in c and q is only a little 

over 1 percent. Therefore, the subsequent analyses were carried out 

only for data on cohorts born 1896-1935. For the cohorts with incomplete 

data, the extremes were the cohort of 1896 with the missing data for 

childbearing at age 20 and younger, and the cohort of 1935 with missing 

data for age 40 and older. 

Results 

The estimated parameter values, summary measures, and a goodness 

p 
of fit statistic, R , for the fit of equation (14) to the data on each 

cohort and each role (first marriage and the first through seventh pari

ty levels) are given in Tables 5 through 12. 

Equation (14) describes the patterns of role adoption very well. 

There are no R^ values below .998. Plots of the actual versus expected 

cumulative adoption per 1,000 women for the earliest and latest cohorts 
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Table 5. Values of the Parameters Estimated by Equation 14, Other 
Summary Measures, and R2 for First Marriage Data on the 1901— 
1935 Birth Cohorts of White Women in the United States 

Cohort 

c 

Parameter 

q 

Parameter 

Interquartile 

Range 

Median 

Age 

Cumulative 
Nuptiality Rate 

Age 44 R2 

1901 2.843 .312 5.043 20.265 912.055 .99923 

1902 2.879 .316 4.978 20.156 908.050 .99924 

1903 2.865 .314 5.00 6 20.205 914.629 .99921 

1904 2.867 .314 5.003 20.199 913.562 .99904 

1905 2.840 .312 5.045 20.266 907.134 .99894 

1906 2.843 .312 5.043 20.263 909.439 .99892 

1907 2.844 .312 5.041 20.260 910.924 .99880 

1908 2.800 .307 5.120 20.390 910.582 .99864 

1909 2.772 .304 5.173 20.478 912.401 .99850 

1910 2.729 .299 5.263 20.631 927.257 .99872 

1911 2.708 .296 5.310 20.713 936.727 .99900 

1912 2.714 .297 5.302 20.702 942.831 .99917 

1913 2.700 .295 5.331 20.751 945.950 .99943 

1914 2.704 .295 5.326 20.744 950.281 .99960 

1915 2.717 .297 5.302 20.706 951.909 .99971 

1916 2.754 .300 5.233 20.595 957.726 .99979 

1917 2.773 .302 5.199 20.540 960.837 .99981 

1918 2.799 .305 5.152 20.462 961.897 .99983 

1919 2.839 .310 5.080 20.344 963.134 .99987 

1920 2.838 .309 5.081 20.346 960.477 .99992 

1921 2.889 .315 4.993 20.203 965.101 .99993 

1922 2.920 .318 4.942 20.118 965.417 .99995 

1923 2.952 .322 4.888 20.029 965.675 .99994 

1924 2.998 .327 4.812 19.905 965.747 .99991 

1925 3.030 .330 4.761 19.820 963.364 .99987 

1926 3.086 .336 4.676 19.681 965.431 .99980 

1927 3.152 .344 4.577 19.518 964.408 .99978 

1928 3.200 .349 4.508 19.403 962.093 .99983 

1929 3.246 .354 4.441 19.293 958.351 .99991 

1930 3.246 .354 4.440 19.290 956.648 .99992 

1931 3.269 .357 4.409 19.240 956.239 .99992 

1932 3.330 .363 4.330 19.109 957.653 .99993 

1933 3.350 .365 4.303 19.065 957.014 .99993 

1934 3.379 .369 4.267 19.007 958.734 .99990 

1935. 3.383 .369 4.259 18.991 952.874 .99983 
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Table 6. Values of the Parameters Estimated by Equation 14, Other 
Summary Measures, and R2 for First Parity Data on the 1896— 

1935 Birth Cohorts of White Women in the United States 

Cohort 

c 

Parameter 

q 

Parameter 
Interquartile Median 

Range Age 

Cumulative 
Fertility Rate 

Age 50 R2 

1896 2.639 .293 5.359 22.737 807.055 .99985 
1897 2.662 .296 5.312 22.660 806.083 .99981 
1898 2.682 .298 5.272 22.594 804.323 .99979 
1899 2.677 .298 5.275 22.596 797.502 .99977 
1900 2.679 .299 5.266 22.577 789.682 .99976 
1901 2.691 .300 5.243 22.540 789.482 .99971 
1902 2.715 .302 5.199 22.470 792.249 .99960 
1903 2.722 .303 5.187 22.451 794.736 .99945 
1904 2.705 .301 5.217 22.498 790.612 .99929 
1905 2.677 .299 5.263 22.569 781.732 .99911 
1906 2.646 .295 5.320 22.660 775.733 .99889 
1907 2.601 .290 5.411 22.807 774.254 .99863 
1908 2.557 .286 5.503 22.956 772.258 .99838 
1909 2.501 .279 5.628 23.162 774.704 .99818 
1910 2.449 .273 5.747 23.359 . 777.883 .99814 
1911 2.413 .269 5.843 23.521 788.732 .99829 
1912 2.387 .266 5.913 23.642 799.261 .99850 
1913 2.369 .263 5.969 23.741 813.024 .99878 
1914 2.361 .262 6.000 23.800 827.015 .99905 
1915 2.366 .262 5.996 23.799 838.540 .99925 
1916 2.377 .263 5.974 23.766 844.633 .99940 
1917 2.374 .262 5.991 23.800 856.551 .99894 
1918 2.412 .266 5.898 23.645 855.919 .99963 
1919 2.446 .269 5.830 23.544 875.718 .99973 
1920 2.483 .273 5.754 23.425 889.197 .99979 
1921 2.519 .277 5.681 23.308 899.440 .99982 
1922 2.546 .280 5.621 23.210 900.365 .99986 
1923 2.585 .284 5.541 23.080 906.213 .99989 
1924 2.631 .289 5.447 22.929 912.673 .99991 
1925 2.679 .294 5.351 22.771 912.179 .99993 
1926 2.728 .299 5.252 22.606 907.257 .99994 
1927 2.781 .305 5.149 22.435 903.623 .99994 
1928 2.834 .311 5.052 22.274 899.. 322 .99995 
1929 2.880 .316 4.971 22.143 901.590 .99995 
1930 2.922 .321 4.902 22.031 903.819 .99995 
1931 2.965 .325 4.835 21.924 911.138 .99995 
1932 3.008 .330 4.769 21.817 915.423 .99996 
1933 3.057 .335 4.694 21.695 918.858 .99996 
1934 3.099 .340 4.631 21.591 918.655 .99997 
1935 3.152 .346 4.546 21.447 906.267 .99923 
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Table 7. Values of the Parameters Estimated by Equation 14, Other 
Summary Measures, and R^ for Second Parity Data on the 1896— 

1935 Birth Cohorts of White Women in the United States 

Cumulative 

c q Interquartile Median Fertility Rate 
Cohort Parameter Parameter Range Age Age 50 R 

1896 2.180 .249 6.295 25.167 629.627 .99995 
1897 2.183 .250 6.281 25.140 623.864 .99996 
1898 2.192 .251 6.249 25.084 617.881 .99997 
1899 2.182 .250 6.269 25.111 611.178 .99997 
1900 2.179 .250 6.264 25.092 598.708 .99996 
1901 2.174 .250 6.265 25.087 589.303 .99993 
1902 2.183 .252 6.232 25.029 583.225 .99985 
1903 2.180 .252 6.237 25.035 580.698 .99974 
1904 2.156 .249 6.301 25.134 575.152 .99960 
1905 2.120 .245 6.395 25.282 567.342 .99946 
1906 2.078 .241 6.513 25.472 562.786 .99929 
1907 2.036 .236 6.648 25.695 565.062 .99910 
1908 1.990 .230 6.798 25.945 567.032 .99889 
1909 1.942 .224 6.971 26.238 573.858 .99877 
1910 1.896 .219 7.140 26.527 579.779 .99879 
1911 1.867 .215 7.261 26.741 592.063 .99891 
1912 1.842 .211 7.371 26.940 604.785 .99908 
1913 1.828 .209 7.444 27.079 621.552 .99929 
1914 1.824 .208 7.484 27.165 640.914 .99948 
1915 1.833 .208 7.470 27.157 658.934 .99961 
1916 1.847 .210 7.431 27.099 670.726 .99968 
1917 1.864 .211 7.384 27.030 685.314 .99972 
1918 1.889 .213 7.306 26.907 697.011 .99976 
1919 1.918 .216 7.227 26.787 719.559 .99977 
1920 1.944 .218 7.151 26.669 734.155 .99974 
1921 1.968 .221 7.080 26.559 748.289 .99970 
1922 1.994 .223 7.004 26.435 757.131 .99967 
1923 2.028 .227 6.902 26.272 769.228 .99964 
1924 2.071 .231 6.777 26.068 781.675 .99963 
1925 2.114 .236 6.650 25.860 788.806 .99964 
1926 2.160 .241 6.516 25.639 794.025 .99966 
1927 2.210 .246 6.377 25.410 798.150 .99970 
1928 2.262 .252 6.234 25.176 801.829 .99977 
1929 2.314 .257 6.105 24.966 810.832 .99983 
1930 2.366 .263 5.979 24.762 818.464 .99986 
1931 2.421 .268 5.853 24.560 829.097 .99988 
1932 2.470 .273 5.745 24.385 835.593 .99988 
1933 2.519 .279 5.634 24.205 838.656 .99989 
1934 2.561 .283 5.544 24.057 838.564 .99989 
1935 2.593 .287 5.471 23.934 833.154 .99989 
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Table 8. Values of the Parameters Estimated by Equation 14, Other 
Summary Measures, and R2 for Third Parity Data on the 1896-
1935 Eirth Cohorts of White Women in the United States 

Cohort 

c 
Parameter 

q 

Parameter 
Interquartile Median 

Range Age 

Cumulative 
Fertility Rate 

Age 50 R2 

1896 2.050 .245 6.391 27.155 430.273 .99987 
1897 2.049 .246 6.374 27.115 419.173 .99988 
1898 2.050 .246 6.354 27.070 409.535 .99989 
1899 2.040 .246 6.369 27.084 400.618 .99988 
1900 2.036 .246 6.360 27.056 389.911 .99986 
1901 2.030 .246 6.358 27.038 379.061 .99982 
1902 2.033 .247 6.330 26.979 368.718 .99971 
1903 2.024 .247 6.340 26.987 361.740 .99957 
1904 1.998 .244 6.406 27.082 354.273 .99940 
1905 1.962 .241 6.503 27.227 346.539 .99925 
1906 1.918 .236 6.631 27.427 340.527 .99904 
1907 1.873 .230 6.779 27.664 338.402 .99881 
1908 1.821 .224 6.954 27.947 335.907 .99858 
1909 1.772 .218 7.142 28.263 338.227 .99848 
1910 1.723 .212 7.338 28.598 342.145 .99849 
1911 1.689 .207 7.487 28.864 349.127 .99865 
1912 1.660 .203 7.622 29.109 356.350 '.99886 
1913 1.642 .200 7.720 29.297 366.746 .99912 
1914 1.637 . 198 7.769 29.407 379.420 .99934 
1915 1.639 .198 7.785 29.457 392.545 .99948 
1916 1.647 . 198 7.775 29.454 402.508 .99956 
1917 1.656 . 198 7.761 29.449 415.601 .99959 
1918 1.670 .200 7.725 29.402 426.535 .99957 
1919 1.687 .200 7.693 29.373 445.731 .99953 
1920 1.702 .202 7.656 29.326 460.277 .99948 
1921 1.722 .203 7.606 29.260 476.886 .99947 
1922 1.741 .205 7.549 29.174 488.583 .99946 
1923 1.770 .207 7.462 29.038 503.136 .99947 
1924 1.808 .211 7.343 28.849 518.368 .99948 
1925 1.848 .215 7.217 28.646 531.885 .99953 
1926 1.894 .220 7.071 28.406 543.363 .99960 
1927 1.945 .225 6.914 28.152 555.208 .99968 
1928 2.000 .231 6.747 27.879 565.054 .99975 
1929 2.060 .238 6.576 27.606 578.958 .99981 
1930 2.119 .244 6.414 27.346 590.404 .99986 
1931 2.182 .251 6.249 27.081 602.189 .99989 
1932 2.240 .257 6.100 26.842 608.836 .99991 
1933 2.299 .264 5.950 26.596 610.972 .99993 
1934 2.354 .270 5.810 26.367 609.093 .99996 
1935 2.399 .276 5.694 26.171 600.388 .99997 



46 

Table 9. Values of the Parameters Estimated by Equation 14, Other 

Summary Measures, and R2 for Fourth Parity Data on the 1896-

1935 Birth Cohorts of White Women in the United States 

Cumulative 
c q Interquartile Median Fertility Rate 

Cohort Parameter Parameter Range Age Age 50 R2 

1896 1.774 .222 6.992 28.943 288.959 .99992 
1897 1.771 .223 6.974 28.892 278.642 .99993 
1898 1.770 .224 6.952 28.837 270.046 .99995 
1899 1.761 .224 6.960 28.836 262.754 .99995 
1900 1.755 .224 6.955 28.806 253.766 .99995 
1901 1.746 .224 6.957 28.788 244.224 .99994 
1902 1.741 .224 6.948 28.752 235.762 .99993 
1903 1.734 .224 6.949 28.736 228.857 .99990 
1904 1.717 .222 6.992 28.793 223.475 .99984 
1905 1.688 .220 7.076 28.911 216.590 .99978 
1906 1.650 .215 7.200 29.096 210.047 .99968 
1907 1.610 .211 7.343 29.319 205.558 .99957 
1908 1.572 .206 7.483 29.539 200.962 .99947 
1909 1.537 .202 7.634 29.793 200.557 .99942 
1910 1.504 .197 7.777 30.037 200.159 .99941 
1911 1.475 .193 7.914 30.283 202.200 .99945 
1912 1.451 .190 8.033 30.499 203.561 .99952 
1913 1.430 .187 8.144 30.713 207.622 .99959 
1914 1.418 .184 8.223 30.877 212.810 .99962 
1915 1.409 . 183 8.291 31.029 220.158 .99962 
1916 1.411 .182 8.309 31.085 226.775 .99957 
1917 1.409 . 181 8.345 31.179 234.856 .99948 
1918 1.413 .181 8.344 31.197 240.457 .99939 
1919 1.418 . 180 8.361 31.266 252.564 .99929 
1920 1.425 . 180 8.359 31.291 262.396 .99921 
1921 1.439 . 181 8.331 31.271 274.546 .99912 
1922 1.453 . 182 8.291 31.216 282.471 .99900 
1923 1.473 .184 8.225 31.117 292.430 .99892 
1924 1.502 .187 8.128 30.962 303.773 .99887 
1925 1.534 . 190 8.019 30.783 314.826 .99891 
1926 1.571 . 194 7.889 30.570 326.150 .99902 
1927 1.613 .198 7.737 30.315 336.520 .99897 
1928 1.658 .203 7.579 30.051 345.358 .99926 
1929 1.710 .209 7.402 29.763 357.257 .99939 
1930 1.763 .215 7.220 29.465 366.974 .99950 
1931 1.820 .221 7.033 29.161 376. 170 .99961 
1932 1.874 .227 6.852 28.863 379.373 .99968 

1933 1.928 .234 6.671 28.561 379.385 .99976 
1934 1.977 .240 6.503 28.277 373.910 .99983 
1935 2.021 .246 6.347 28.008 363.354 .99988 



47 

Table 10. Values of the Parameters Estimated by Equation 14, Other 
Summary Measures, and R2 for Fifth Parity Data on the 1896-
1935 Birth Cohorts of White Women in the United States 

Cohort 
c 

Parameter 
q 

Parameter 
Interquartile Median 

Range Age 

Cumulative 
Fertility Rate 

Age 50 R2 

1896 1.710 .225 6.874 30.566 195.771 .99989 

1897 1.704 .226 6.857 30.510 186.870 .99990 

1898 1.697 .226 6.852 30.479 180.031 .99992 

1899 1.690 .226 6.855 30.468 175.079 .99993 
1900 1.684 .226 6.847 30.431 168.493 .99994 

1901 1.669 .226 6.861 30.425 160.598 .99994 

1902 1.658 .226 6.860 30.392 152.763 .99994 

1903 1.648 .226 6.864 30.374 146.773 .99991 

1904 1.631 .225 6.898 30.406 141.420 .99987 

1905 1.601 .222 6.984 30.522 136.351 .99980 

1906 1.566 .218 7.090 30.668 130.894 .99974 

1907 1.529 .214 7.210 30.844 126.496 .99969 
1908 1.494 .210 7.332 31.025 122.623 .99966 

1909 1.462 .206 7.455 31.221 120.910 .99963 

1910 1.436 .202 7.560 31.390 119.204 .99964 

1911 1.415 .199 7.651 31.545 118.776 .99967 

1912 1.392 . 196 7.748 31.707 117.741 .99971 

1913 1.371 .193 7.841 31.871 117.613 .99973 
1914 1.352 .190 7.945 32.073 119.890 .99971 
1915 1.346 .189 7.993 32.179 122.647 .99964 

1916 1.343 .188 8.026 32.259 125.607 .99946 

1917 1.338 .186 8.067 32.353 128.592 .99943 
1918 1.334 .185 . 8.102 32.437 131.285 .99931 

1919 1.334 .184 8.139 32.544 137.531 .99923 
1920 1.337 .183 8.159 32.618 143.452 .99915 
1921 1.344 . 183 8.160 32.653 149.431 .99907 
1922 1.350 . 183 8.158 32.674 153.936 .99901 
1923 1.367 . 185 8.110 32.610 159.552 .99891 

1924 1.398 .188 8.004 32.441 166.552 .99888 

1925 1.427 .191 7.911 32.298 173.843 .99897 
1926 1.463 .195 7.782 32.083 179.185 .99910 

1927 1.502 .199 7.641 31.850 185.215 .99922 
1928 1.547 .204 7.479 31.578 190.171 .99935 
1929 1.599 .210 7.301 31.294 197.588 .99949 
1930 1.655 .217 7.103 30.970 202.276 .99962 

1931 1.718 .225 6.887 30.618 206.043 .99973 
1932 1.775 .232 6.682 30.280 206.060 .99983 

1933 1.835 .241 6.469 29.925 202.962 .99990 

1934 1.890 .249 ' 6.267 29.584 196.767 .99996 
1935 1.945 .258 6.060 29.231 187.143 .99997 
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Table 11. Values of the Parameters Estimated by Equation 14, Other 
Summary measures, and R2 for Sixth Parity Data on the 1896— 
1935 Eirth Cohorts of White Women in the United States 

Cohort 
c 

Parameter 
q 

Parameter 
Interquartile Median 

Range Age 

Cumulative 
Fertility Rate 

Age 50 R2 

1896 1.503 .207 7.356 32.196 137.886 .99943 
1897 1.498 .208 7.336 32.127 131.393 .99948 
1898 1.485 .207 7.356 32.135 126.422 .99952 
1899 1.481 .208 7.349 32.101 122.494 .99954 
1900 1.469 .207 7.359 32.085 117.067 .99958 
1901 1.454 .207 7.369 32.057 109.870 .99959 
1902 1.437 .206 7.393 32.057 103.931 .99968 
1903 1.421 .206 7.419 32.062 98.530 .99974 
1904 1.404 .204 7.460 32.103 94.769 .99975 
1905 1.381 .202 7.520 32.168 90.192 .99974 
1906 1.349 .199 7.622 32.309 86.151 .99971 
1907 1.327 .197 7.686 32.386 82.638 .99965 
1908 1.302 . 194 7.769 32.499 79.311 .99956 
1909 1.285 . 192 7.829 32.585 77.478 .99955 
1910 1.265 . 190 7.902 32.694 75.528 .99951 
1911 1.252 .189 7.952 32.769 74.296 .99956 
1912 1.231 .186 8.044 32.928 73.454 .99955 
1913 1.211 .183 8.131 33.079 72.598 .99954 
1914 1.200 .181 8.185 33.179 72.452 .99947 
1915 1.191 . 180 8.237 33.287 73.103 .99945 
1916 1.183 . 178 8.284 33.336 73.772 .99943 
1917 1.177 .177 8.326 33-484 74.889 .99940 
1918 1.173 . 176 8.352 33-544 75.538 .99925 
1919 1.172 .175 8.393 33.672 79.196 .99910 
1920 1.172 .174 8.421 33-765 82.096 .99890 
1921 1. 181 . 174 8.407 33.774 85.291 .99874 
1922 1.184 .174 8.406 33.790 86.914 .99858 
1923 1.198 .175 8.367 33.745 90.120 .99837 
1924 1.220 .177 8.291 33.623 93.411 .99824 
1925 1.245 . 180 8.211 33.504 97.724 .99837 
1926 1.273 .183 8.108 33-332 101.048 .99842 
1927 1.304 . 187 7.991 33.137 104.608 .99855 
1928 1.335 .191 7.871 32.931 107.074 .99866 
1929 1.380 .196 7.696 32.637 110.809 .99891 
1930 1.424 .202 7.520 32.339 112.907 .99912 
1931 1.481 .210 7.293 31.955 114.455 .99943 
1932 1.528 .217 7.087 31.600 112.998 .99961 
1933 1.572 .224 6.885 31.250 109.701 .99975 
1934 1.620 .233 6.660 30.858 104.470 .99989 
1935 1.654 .240 6.473 30.521 97.340 .99995 
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Table 12. Values of the Parameters Estimated by Equation 14, Other 
Summary Measures, and R^ for Seventh Parity Data on the 1896— 
1935 Eirth Cohorts of Vfhite Women in the United States 

Cohort 

c 

Parameter 

q 

Parameter 
Interquartile Median 

Range Age 

Cumulative 
Fertility Rate 

Age 50 R2 

1896 1.445 .210 7.179 33.736 93.710 .99926 
1897 1.433 .211 7.180 33-694 88.432 .99933 
1898 1.425 .211 7.176 33-653 84.323 .99936 
1899 1.415 .210 7.186 33-644 81.475 .99939 
1900 1.400 .210 7.210 33.649 77.673 .99936 
1901 1.385 .209 7.217 33-610 72.604 .99938 
1902 1.364 .208 7.256 33.631 68.412 .99941 
1903 1.347 .207 7.279 33.625 64.631 .99949 
1904 1.325 .205 7.338 33.693 61.877 .99948 
1905 1.307 .204 7.376 33.722 59.087 .99949 
1906 1.280 .201 7.454 33-816 56.119 .99939 
1907 1.264 .200 7.485 33.832 53.648 .99936 
1908 1.235 .197 7.572 33-940 50.882 .99919 
1909 1.227 .197 7.585 33.937 49.398 .99923 
1910 1.216 .196 7.619 33-981 48.471 .99924 
1911 1.200 . 194 7.670 34.048 47.140 .99923 
1912 1.181 . 192 7.733 34.133 45.641 .99917 
1913 1. 171 .191 7.753 34.136 44.124 .99928 
1914 1.156 . 189 7.823 34.264 44.069 .99927 
1915 1.148 .188 7.860 34.330 43.963 .99930 
1916 1.136 . 185 7.919 34.442 43.964 .99931 
1917 1.127 .183 7.974 34.563 44.609 .99917 
1918 1.123 . 183 8.000 34.623 45.001 .99906 
1919 1.126 . 182 8.017 34.696 46.815 .99901 
1920 1.132 .182 8.006 34.694 47.718 .99889 
1921 1.136 . 182 8.014 34.743 49.361 .99876 
1922 1.138 . 182 8.015 34.761 50.075 .99859 
1923 1.151 .183 7.972 34.699 51.285 .99842 
1924 1.175 .186 7.890 34.576 53.316 .99828 
1925 1.194 .188 7.826 34.483 55.022 .99832 
1926 1.222 . 192 7.723 34.315 56.783 .99843 
1927 1.246 .195 7.632 34.167 58.082 .99855 
1928 1.279 .199 7.502 33.950 59.364 .99890 
1929 1.335 .208 7.277 33.573 60.761 .99914 
1930 1.385 .215 7.068 33.223 61.025 .99944 
1931 . 1.423 .224 6.829 32.766 55.879 .99970 
1932 1.483 .232 6.640 32.507 59.192 .99985 
1933 1.533 .242 6.405 3 2 . 1 1 0  56.464 .99997 
1934 1.571 .251 6.195 31.743 42.374 .99994 
1935 1.613 .261 5.961 31.335 47.563 .99973 
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with complete data (1902 and 1924) are given in Figures 1 and 2. Ac-

cording to the R values, the cohort born in 1924 has one of the poorer 

fits overall. From a close examination of Figure 2, there appears to be 

some systematic deviation for the second and higher parities. For this 

and several succeeding cohorts, the model overestimates the level of 

childbearing during the earlier years and underestimates it during the 

later childbearing years. The fact that the model does not take into 

account the abnormal effect of World War II in delaying childbearing, 

some of which was rapidly made up later, may account for this pattern of 

deviations. 

An alternative indicator of the fit of the model is the corre

spondence between the actual and estimated cumulative nuptiality and 

fertility at the upper bound, about age 44 for the first marriages and 

age 50 for childbearing. The average residual errors at these upper 

bounds for the data sets on each role were: 2.22 percent for first 

marriage, 1.08 percent for first parity, 1.19 percent for second parity, 

1.95 percent for third parity, 2.19 percent for fourth parity, 2.34 per

cent fifth parity, 3.78 percent for sixth parity, and 4.26 percent for 

seventh parity. These gross or cumulative errors are reasonably small. 

Another way to examine this correspondence is to investigate how 

accurately the estimated parameters predict the cohort's total nuptiality 

and fertility rates. Equation (14) specifies that the asymptote of the 

expected cumulative distribution is equal to . 1ec/,(^. Therefore, if the 

model predicts accurately, the cumulative number per 1,000 who adopt each 

role should be a function of the ratio c/q. The analyses investigating 

this relationship are summarized in Table 13. The ratio c/q accurately 
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Table 13. Summary of Analyses for the Cohorts with Complete Data 
(1902-1924) Estimating the Actual Completed Nuptiality 

and Fertility Rates (N) as an Exponential Function of the 
Ratio of Parameters (c/q)a 

Data Set a 

Equation 

N = ae^0^ 

b r2 

First Marriage 5.121 .572 .986 
(1.193) (.030) 

First Parity .385 .851 .997 
(.078) (.021) 

Second Parity .237 .900 .997 
(.048) (.022) 

Third Parity .223 .901 .994 
(.059) (.030) 

Fourth Parity .232 .887 .986 
(.092) (.047) 

Fifth Parity .168 .922 .968 
(.101) (.073) 

Sixth Parity .078 1.026 .973 
(.035) (.074) 

Seventh Parity .063 1.062 .993 
(.016) (.039) 

aThe number in parentheses 

of the estimate. 

is the value of two times the standard error 
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predicts the actual number who adopt, but the coefficients differ from 

those expected (a = .1 and b = 1). This indicates that there are influ

ences other than those operating via the processes reflected by the 

parameters c and q that affect the completed level of adoption. The 

distortion for the marriage data is the greatest. The model consistent

ly underestimated the completed nuptiality rate by about 2 percent. A 

unique feature of the marriage distributions is that among cohorts there 

is considerablly less variation than for the birth parity distributions 

in the completed rates. 

Overall, this evidence indicates that equation (14) describes the 

data very well. 

It is of interest to comment briefly on the overall pattern of 

parameter trends. These are analyzed more thoroughly later. In Figure 

3, the values of the c parameter for the adoption of marriage and each 

parity level are plotted across cohorts. The trends for the rates at 

the different levels of adoption are parallel. Yet, the shifts are not 

synchronous; each higher order role appears to be lagged slightly. The 

general pattern for the cohorts is that the rates are stable for cohorts 

born 1896-1904, they decrease for each successive cohort born 1905-1915, 

where the pattern reverses and the adoption rates progressively increase 

for cohorts born 1916-1935. The cross-cohort pattern for the opportunity 

cost/competition parameter, q, (see Figure 4) closely resembles the pat

tern for the adoption rate parameter. This figure indicates, however, 

that the competition rates are very similar for parities greater than 

three. 
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An Evaluation of the Social Learning Derivation 

The meaning of the parameters according to the substantive theory-

is an important consideration in model building. The social learning 

derivation for this differential equation model suggests that the c and 

q parameters are respective measures of the adoption rate (rate at which 

reinforcement for childbearing is incremented) and the competition rate 

(rate at which accelerating competition attenuates the relative rein

forcement for childbearing). This interpretation implies several prop

erties of the parameters that will be specified and investigated below. 

Because unpredictable variation in the parameters can be a major reason 

for rejecting a model (Hamblin et al., 1977), these results are very 

relevant. 

Relationship between the Adoption 

Rate and Competition Rate Parameters 

As discussed in Chapter 2, the primary determinants of the rate 

of adoption are the controlling social, economic, and demographic con

ditions (resources) which influence the expected reinforcement for the 

activity. Activities such as childbearing, a career, education, volun

teer work, craft work, or other hobbies, etc., are all ego-involved and 

consume time and energy. Therefore, an increase in resources will simul

taneously increase the relative opportunity costs for all the alternative 

consumptive activities (Becker, 1965). An increment in resources, e.g., 

relative income, will increase the expected reinforcement for adoption 

of several competing activities, thereby increasing both the adoption 

and the competition rates for childbearing. These considerations imply 

that across groups and cohorts the adoption and competition parameters 
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of the social learning model should be proportionally matched and hence, 

positively related. 

This hypothesis is consistent with recent developments in micro-

economic theories of fertility. The initial paper by Becker (1960) as

sumed that the observed relationship between fertility and income ought 

to be positive. Easterlin (1966, 1973, 1976) amended this assumption, 

arguing that the net effect of increasing income on fertility is unclear, 

because it also causes parents' aspirations for their own standard and 

style of living to rise. Later, Eecker (Becker and Lewis, 1973; Becker 

and Tomes, 1976) also modified his original assumption. He and his 

associates now argue that the positive effects of higher income are par

tially offset by parents' desire to increase the average expenditure 

per child. As noted by Sanderson (1976), these approaches differ only 

in the mechanism they specify as offsetting the underlying positive 

effect of income. Both positions, however, support the hypothesis that 

increased opportunity for consumptive activities has a positive effect 

on both the adoption and competition rates for marriage and childbearing. 

In general, power functions describe macro stimulus response 

relationships (Hamblin et al., 1973:Chapter 9) and that is the nature of 

these expected relationships. In other words, the relative shifts in 

reinforcement (dR/R) should be matched by proportional relative shifts 

in the adoption rate (dc/c) and competition rate (dq/q), or: 

dc/c = y dR/R, (18) 

and 

dq/q = <f> dR/R. (19) 
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By solving equation (18) for (dR/R) and substituting this value into 

equation (19), the following relationship between c and q is derived: 

dq/q = dc/c = 6 dc/c ==> q = q^ c6. (20) 

The parameter e measures how c and q are relatively affected by the same 

change in reinforcement (R). Leibenstein (1976:429) points out there is 

a normal inertia associated with changes in standards and styles of con

sumption. This suggests that changes in reinforcement will have a 

greater relative effect on the adoption than the competition rate and, 

therefore, e should be less than 1.0. To test these hypotheses, the 

estimated parameter values of c and q from the data sets for each role 

were correlated. 

When the values of c and q were plotted against one another (see 

Figure 5 for an example), it was apparent that this relationship is de

scribed most accurately by dividing the time series into two epochs. The 

first epoch begins with the earliest cohort and includes the time series 

where the parameter trend is stable or decelerating. The length of this 

epoch varies from role to role. The second epoch consists of the cohorts 

where the parameter trend is accelerating. Apparently, the slope of the 

relationship across birth cohorts shifts slightly, depending on whether 

the magnitude of the stimulus is increasing or decreasing. It may be 

that the overall momentum dampens the effect of reinforcement on the 

adoption rate when conditions are worsening or inflates it when condi

tions are improving. This is only an empirical generalization, however, 

offered as an explanation for the epochal nature of this relationship. 
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Figure 5. Plot of the correlation between the adoption rate (c) and 
competition rate (q) parameters for the second parity. — This 

plot illustrates the epochal nature of the relationship. 
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To investigate the relationship between c and q for each of the 

roles, the two epochs were analyzed separately. The results for this 

analysis are presented in Table 11!. 

p 
The r' values for the data sets evidence a close positive rela

tionship between the parameters, described by a power function. As 

noted above, 0 is an estimate of the relative effect on q of changes that 

reinforce c. For example, the .860 exponent estimated for the fourth 

parity, second epoch, means that changes responsible for a 1.0 increase 

in the adoption rate also result in a .86 percent increase in the compe

tition rate. The fact that most of the 6 values are significantly less 

than 1.0 indicates that the adoption rate accrues an increasing advan

tage over the competition rate as the conditions relevant to adoption 

become more and more favorable. This is an expected finding and corrob

oration for the model. 

The finding of higher e values during the first than the second 

epoch for the marriage role and the first through fourth parities is 

consistent with the empirical assertion given above: that the relative 

effect of reinforcement on the adoption rate is attenuated when con

ditions are worsening. For the first epoch, the 0 values decrease for 

each higher order family formation role, but for the second epoch, they 

decrease to a minimum at the fourth parity and then increase for the 

fifth, sixth, and seventh parities. Apparently, during the first epoch, 

the effect of reinforcement on the adoption rate relative to the effect 

on the competition rate increased with increasing family size. The pat

tern during the second epoch may account for what Ryder (1969) has called 

the "modern fertility pattern": the decline in higher order births. 



Table 14. Summary of Analyses Evaluating the Relationship 
between the Adoption (o) and Competition (q) Rates 

Equation 

q = q-i ce 

First Epoch Cohorts ^1 e r2 

First Marriage 1901-1912 . 104 1.054* .999+ 

First Parity 1896-1913 .111 1.001 .999 

Second Parity 1896-1913 .115 .997 .996 

Third Parity 1896-1913 . 127 .934* .990 

Fourth Parity 1896-1916 . 136 .889* .982 

Fifth Parity 1896-1917 . 150 .793* .975 

Sixth Parity 1896-1918 . 161 .674* .968 

Seventh Parity 1896-1918 .174 .560* .968 

Second Enoch 

First Marriage 1913-1935 .109 1.000 .999+ 

First Parity 1914-1935 .113 .972* .999+ 

Second Parity 1914-1935 .118 .928* .999 

Third Parity 1914-1935 .127 .872* .996 

Fourth Parity 1917-1935 .133 .860* .994 

Fifth Parity 1918-1935 .140 .884* .991 

Sixth Parity 1919-1935 .148 .912* .989 

Seventh Parity 1919-1935 .159 .983 .989 

•Exponent is significantly different from 1.0 at the .05 

level 
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The significantly higher e during the second than the first epoch for 

the fifth, sixth, and seventh parities indicates a greater substitution 

at the high parity levels for activities alternative to childbearing. 

In some ways this analysis is a restatement of the well-known 

relationship between timing and number: timing varies more than number 

(Riser et al., 1968). Several analyses summarized in Tables 15 and 16 

demonstrate that the parameters c and q are inversely related to the 

median age and interquartile range. This illustrates that c and q may 

be ratio measures of the timing of adoption and the degree of concentra

tion. It was shown earlier that the ratio of the two timing measures 

(c/q) is related to the completed adoption level. Since c and q tend to 

covary together, their variation is greater than the variation in their 

ratio, c/q. 

According to most demographers (see Akers, 1965; Brass, 1974) 

the cohort approach views timing as simply an adjustment to number. The 

social learning model of role adoptions views number as the dynamic out

come of the relationship between the two timing measures, the adoption 

rate, c, and the competition rate, q. Because, as noted above, increases 

in the stimulus conditions tend to augment the relative advantage of c 

over q, factors that account for shifts in the adoption and competition 

rates indirectly account for some of the variation in the number who 

adopt. 

Relationship between the Parameters of 

Adjacent Family Building Roles 

Pattern across Cohorts. According to the theory outlined in 

Chapter 2, the adoption of sequential roles in the process of family 
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Table 15. Summary of Analyses Indicating that the Median Age of Adop
tion (M) is Directly Related to the Adoption (c) and Com
petition (q) Rates 

Equations 

M = g c"s M = j q~v 

First Epoch Cohorts g s r2 j v r2 

First Marriage 1901-• 1912 32.217 .444 .998 12.405 .421 .999+ 

First Parity 1896-•1913 33.224 .392 .997 14.055 .392 .999+ 

Second Parity 1896-•1913 34.954 .414 .991 14.101 .416 .999 

Third Parity 1896-•1913 34.590 .348 .977 16.003 .374 .997 

Fourth Parity 1896-1916 34.354 .317 .958 16.773 .360 .995 

Fifth Parity 1896-1917 34.364 .238 .935 19.320 .305 .990 

Sixth Parity 1896-1918 34.181 . 170 .896 21.322 .259 .978 

Seventh Parity 1896-1918 34.762 . 100 .844 25.128 .186 .949 

Second Eooch 

First Marriage 1913-1935 30.705 .394 .999+ 12.809 .395 .999+ 

First Parity 1914-1935 32.659 .366 .999+ 14.355 .377 .999+ 

Second Parity 1914-1935 33.997 .367 .999 14.593 .396 .999+ 

Third Parity 1914-1935 34.595 .314 .993 16.451 .360 .999+ 

Fourth Parity 1917-1935 34.890 .303 .988 17.111 .353 .999 

Fifth Parity 1918-1935 35.541 .281 .983 18.993 .319 .998 

Sixth Parity 1919-1935 35.516 .281 .977 19.682 .309 .998 

Seventh Parity 1919-1935 36.114 .276 .978 21.521 .282 .998 
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Table 16. Summary of Analyses Indicating that the Interquartile Range 
of Adoption (R) is Directly Related to the Adoption (c) and 
Competition (q) Rates 

Equations 

R = g c~s R = J q"v 

First Epoch Cohorts g s r2 i V r2 

First Marriage 1901-1912 15.144 1.052 .999 + 1. 576 .998 .999+ 

First Parity 1896-1913 14.031 .994 .999 1. 583 .994 .999+ 

Second Parity 1896-1913 13.196 .958 .996 1. 656 .961 .999+ 

Third Parity 1896-1913 11.808 .873 .991 1. 718 .934 .999+ 

Fourth Parity 1896-1916 10.730 .776 .986 1. 889 .871 .999+ 

Fifth Parity 1896-1917 9.705 .676 .980 1. 939 .850 .999+ 

Sixth Parity 1896-1918 8.996 .529 .978 2. 160 .780 .999 

Seventh Parity 1896-1918 8.326 .432 .980 2. 178 .767 .999 

Second Epoch 

First Marriage 1913-1935 14.396 .999 .999 + 1. 574 .999 .999+ 

First Parity 1914-1935 13.839 .967 .999 + 1. 580 .995 .999+ 

Second Parity 1914-1935 12.962 .899 .998 1. 636 .969 .999+ 

Third Parity 1914-1935 11.800 .817 .994 1. 706 .938 .999+ 

Fourth Parity 1917-1935 10.966 .751 .990 1. 872 .875 .999+ 

Fifth Parity 1918-1935 10.267 .756 .986 1. 908 .858 .999 

Sixth Parity 1919-1935 9.567 .723 .980 2. 094 .796 .998 

Seventh Parity 1919-1935 8.947 .783 .978 2. 056 .800 .998 
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building is maintained via macro social learning. The passage through 

the various role levels is regulated by standardized norms about the 

appropriate intervals. This implies that the rate of adoption of each 

family building role should be related to the rate of adoption of the 

previous role(s). This relation should hold, since the controlling con

ditions for the adoption of family formation roles normally do not 

change drastically between adjacent role stages. 

Thus, the theory hypothesizes that the adoption rates for ad

jacent family building roles are positively related. The competition 

rates between adjacent roles should also be correlated. In other words, 

cohorts who adopt marriage quickly will also tend to adopt motherhood 

quickly, and so on. The expected functional form of this relationship 

is a power function, as follows: 

di _ a 
y x 

where x is the estimated value of the adoption or competition parameter 

for the prior role and y is the respective estimate for the subsequent 

role. 

The results of analyses evaluating equation (21) are presented 

p 
in Table 17. The high r values manifest that the adoption rates and 

competition rates between adjacent roles are closely associated as pre

dicted. Note that for both epochs, the effect of the prior role, a, 

declines with increasing parity, except for the transitions from the 

fourth to fifth and sixth to seventh parities. 

Pattern of Adoption Rates across Roles. The theory specifies 

that the adoption rate, c, for each role is a function of the overall 

==> y = yi ( 2 1 )  



Table 17. Summary of Analyses Evaluating the Relationship between the Parameters of Adjacent Family 

Building Roles 

Model 

Adoption Rate (c) Competition Rate (q) 

Next Role Present Role Cohorts *1 
a r2 *1 a r2 

First Epoch 

V y 

First Parity 

A 

First Marriage 1901-1913 .284 2.139 .967 3.175 2.036 .969 
Second Parity First Parity 1896-1913 .546 1.392 .954 1.344 1.397 .966 

Third Parity Second Parity 1896-1913 .793 1.209 .998 1.189 1.137 .999 
Fourth Parity ThiJ'd Parity 1896-1915 .889 .955 .997 .756 .869 .997 
Fifth Parity Fourth Parity 1896-1916 .951 1.008 .997 .851 .886 .999 
Sixth Parity Fifth Parity 1896-1917 .900 .934 .992 .660 .780 .993 
Seventh Parity Sixth Parity 1896-1918 .965 .966 .996 .737 .800 .991 

Second 

v 

Epoch 

v y 

First Parity First Marriage 1914-1935 .661 1.262 .990 1.143 1.224 .988 

Second Parity First Parity 1914-1935 .645 1.213 .997 .980 1.158 .996 

Third Parity Second Parity 1914-1935 .829 1.094 .989 .966 1.026 .981 

Fourth Parity Third Parity 1916-1935 .849 .978 .989 .812 .939 .983 

Fifth Parity Fourth Parity 1917-1935 .918 1.048 .989 1.128 1.065 .985 
Sixth Parity Fifth Parity 1918-1935 .897 .924 .999+ .856 .941 .999 
Seventh Parity Sixth Parity 1919-1935 .953 1.038 .999 1.285 1.119 .999 
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reinforcement for that activity. With increasing family size, it is 

expected that pronatalist attitudes and values are less salient and the 

relative value of each additional child decreases. 

Ryder (1973a) has implied that this decline in value with each 

increasing parity is not gradual, but mainly occurs between the second 

and fourth parities. He argues that social values strongly and equally 

reinforce childbearing at the first and second parity (the two child 

norm), but this reinforcement dramatically drops off for childbearing at 

the higher parities. Given the continuity of most aggregate social re

lationships, the hypothesis specified here is that the relationships 

between parity level (P) and rate of adoption (c) is best described by 

a negative macro stimulus response function. This expected relationship 

is specified below: 

dc/c = a dP/P ==> c = c., Pa (22) 

Table 18 summarizes the results of analyses evaluating equation 

(22). The hypothesis of continuity between reinforcement conditions 

(adoption rate) and parity level is strongly supported by the close fit 

(median r = .982) of the power function to the data on cohorts born 

1896-1935. Whether or not more recent cohorts manifest this pattern or 

the discontinuity suggested by Ryder is an empirical question that can 

not be answered with these data. The power relationships for the last 

few cohorts are increasingly noisy. 

The intercept parameter (c.|) in equation (22) is the estimated 

adoption rate at parity one. The exponent (a) indicates the estimated 
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Summary of Analyses Evaluating the Magnitude of the Adoption 
Rate (c) Across the Various Parity Levels (P) 

Equation 

C1 

c = c1P~° 

a r2 

2.713 .309 .972 

2.737 .317 .974 
2.742 .321 .972 
2.750 .325 .974 

2.755 .330 .973 
2.768 .338 .973 
2.800 .350 .972 
2.810 .357 .972 
2.790 .361 .972 

2.753 .363 .975 
2.714 .368 .977 
2.657 .367 .982 
2.604 .369 .984 

2.532 .362 .988 

2.467 .357 .990 
2.425 .355 .992 

2.397 .358 .992 

2.379 .361 .993 

2.377 .367 .993 
2.390 .373 .993 
2.412 .381 .992 
2.426 .386 .990 
2.471 .398 .990 

2.513 .407 .989 

2.554 .414 .989 
2.594 .419 .989 

2.631 .425 .988 

2.676 .427 .987 
2.728 .426 .986 

2.782 .426 .985 

2.837 .424 .984 
2.900 .422 .982 

2.961 .419 .980 

3.014 .405 .976 
3.406 .398 .974 
3.103 .386 .973 
3.143 .373 .971 

3.192 .365 .969 

3.235 .356 .967 

3.280 .351 .965 



proportional relative reduction in the rate of adoption for each increase 

in parity level. Taking, for example, the equation for the cohort born 

in 1920, the percentage shift in the rate of adoption (an indicator of 

expected reinforcement) for the fourth versus the third parity (a 33 

percent increase in the number of children) was .414 x 33 = 13.66 per

cent. The greater the absolute value of the exponent, the greater the 

reduction in the rate of adoption for each increase in parity. 

One might suggest that these two parameters ought to be posi

tively related: the higher the initial rate of adoption, the greater 

the shift with increasing parity in order to eliminate initial differ

ences. As can be seen from Figure 6, it appears that these two param

eters vary similarly for the cohorts 1896-1923, but this pattern is 

distinctly controverted by the estimates for the cohorts 1925-1935. The 

exponent does not appear to be a direct function of the initial rate of 

adoption. 

This exponent a might be considered as a negative measure of 

propensity to have large families. The estimates indicate that the trend 

in this factor declined for cohorts born between 1896 and 1923, but then 

increased for cohorts born from 1923 to 1935. This trend probably did 

not continue for cohorts born much later than 1935. 

Summary 

Hamblin's macro social learning derivation specifies that the 

parameters of equation (14) are measures of the rates of adoption and 

competition. In this section, auxiliary theory has been used to specify 

several hypotheses concerning the relationships of the parameters across 
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Figure 6. Cross cohort trends in the parameters ct and o . — 
Data are from equation (22) where the adoption rate 
(c) is specified as a power function of the parity 
level (P): c = c-| P°. 
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roles and cohorts. Microeconomic theory on resource allocation was used 

to specify the expected relationship between the adoption and competi

tion rates across cohorts. An hypothesis relating the parameters for 

adjacent roles was specified by considering the influence of norms 

about role adoption intervals and the short-term relative constancy of 

controlling conditions. Also, the pattern of a cohort's adoption rates 

for each parity role was suggested. These relationships posited by the 

auxiliary theory were all supported in the empirical analyses. In every 

case, the underlying theory and the behavior of the parameters appear to 

be consistent. 

An Evaluation of the Stock Adjustment Derivation 

In the stock adjustment derivation the parameters Ft and m were 

assumed to be measures of the proportion of the cohort planning to even

tually adopt the role in question (the aggregate goal) and the constant 

rate of adjustment to that goal. The estimate for m is the same as the 

q given in Tables 5-12. Because the n in equation (12) is a product of 

m and two unknowns, p and F^., an estimate for F^. cannot be obtained. 

Nevertheless, the m parameter can be evaluated to see if it varies as 

specified in the stock adjustment assumption. 

Since the duration of the childbearing period (ages 14-50) is 

constant for all cohorts and the value of Gt at the end of the child-

bearing period is assumed to be equal to zero, then the two parameters 

in equation (10) should be highly correlated. The stock adjustment pro

cess specifies that the proportion of a cohort that initially plans to 

adopt a certain role (GQ or F) and the proportion that actually attains 



that goal should be equal (Lee, 1977:464). These assumptions imply a 

close correlation between the proportion that actually adopts the role 

and the adjustment parameter, m. 

The data on the adoption of the marriage and childbearing roles 

were used to test for this relationship. The results are displayed in 

Table 19. These results indicate there is no systematic relationship 

as hypothesized between the adjustment parameter, m, and the completed 

level of adoption. This finding is evidence against the assumptions 

underlying the stock adjustment derivation 

The Social Learning versus the 
Stock Adjustment Derivations 

The two alternative models that have been evaluated in this chap

ter are each representative of a different body of theory and research 

on fertility behavior. The macro social learning model which views a 

cohort's age pattern of role adoption as a continuous collective adapta

tion to changing conditions, is consistent with the dynamic perspective 

(see Namboodiri, 1972; 1974; Rosenweig, 1976; Hout, in press). This 

perspective focuses on how the images of desired family and decisions 

about family behavior change in time, across the duration of the marriage 

and over the life cycle. The stock adjustment model, on the other hand, 

is consistent with the static perspective, which assumes that sometime 

early in marriage couples decide on a desired family size and then time 

their childbearing in order to achieve their goal. 

Although it is more traditional to take the view that period 

fertility is, in part, determined by desired completed fertility (Akers, 

1965; Riser et al., 1968:256), the view that the cohort period rate 



Table 19. Summary of Analyses for the Cohorts 1902-1924 
Evaluating the Relationship between the Completed 
Adoption Level (N) and the Adjustment Parameter 
(m) of the Stock Adjustment Derivation 

Equation 

N = N0 + Xm 

Data Set * X r2 

First Marriage 999. 443 - 126. 123 .007 

First Parity 1,078. 828 - 870. 514 .086 

Second Parity 1,034. 470 -1,753. 720 . 138 

Third Parity 676. 710 -1,330. 843 .193 

Fourth Parity 347. 076 - 613. 809 . 124 

Fifth Parity 120. 648 53. 112 .004 

Sixth Parity - 3. 343 443. 902 .323 

Seventh Parity -66. 923 602. 551 .635 



determines attitudes toward family size and eventually completed fertil

ity is more nearly correct. The highly volatile character of fertility 

preferences and ideals over relatively short periods of time and through 

the various life cycle stages is well documented (see Bumpass and Westoff, 

1970; Blake, 1974; Brass, 1974; Clay and Zuiches, 1977). The early 

adulthood experience of the cohort is critical in determining where a 

cohort's completed fertility will end up. Although young couples may 

initially perceive postponement of births as simply changes in the timing 

of childbearing, prolonged postponement leads to downward revisions in 

attitudes, expectations, and ideals regarding completed family size (see 

Easterlin, 1973:206-11). There is some evidence for the opposite type 

of cohort effect, the "making up" or "making down" of births, but older 

cohorts in the depression did not fully recoup losses (Ryder, 1969), 

and cohorts who began bearing children in the post World War II era did 

not completely "make down" their higher than average initial rates. 

In addition to the above considerations, which favor the dynamic 

approach, the results of analyses conducted in this chapter are very 

relevant for evaluating the two perspectives. All the parameter rela

tionships specified according to theory auxiliary to the macro social 

learning derivation were supported by the empirical analyses. On the 

contrary, in the one critical test of the stock adjustment assumptions, 

the parameters did not behave as predicted by the underlying theory. 

These results are good evidence the macro social learning model developed 

from the dynamic perspective is preferable. 



chapter 5 

modeling variations in the timing 
of adoption of family roles 

The variation among cohorts in the timing of marriage and 

childbearing is a social trend of considerable interest and will be in

vestigated in this chapter. These data, for the cohorts born 1896-1935, 

however, measure only one segment of a long-term change process. There

fore, any attempt to account for the variations among these cohorts 

should consider the influences that relate to the long-term pattern. 

Since the early nineteenth century and possibly before, the 

birth rate in the United States has followed a general downward trend. 

This overall decline in birthrate by 60 percent or more since 1800 

(Lindert, 1977:229), despite declines in the mean age of nuptiality and 

fertility and an increase in the total nuptiality rate (Ryder, 1969), 

indicates there has been a significant increase in voluntary fertility 

regulation. For nonwhltes, there is good evidence (Farley, 1970; 

Outright et al., 1977) that both the decline in fertility prior to the 

1930's and the increase after 19^0 is associated with changing health 

conditions affecting, among other things, the prevalence of involuntary 

sterility. For whites, Outright et al. (1977:Chapter 5) note some in

fluence of changes in childlessness on the trends in completed cohort 

fertility, especially for the post-depression cohorts. Their analysis, 

however, also indicates support for the idea that changes in voluntary 
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measures to control fertility have affected white fertility trends. In 

addition, nonvoluntary controls are likely to have less of an effect on 

the timing of fertility than on the completed cohort fertility. There

fore, the attempt in this chapter to account for variations in the timing 

of marriage and childbearing for the cohorts born 1896-1935 will focus 

on changes in the conditions and functions of different institutional 

sectors of society that affect couples' family building decisions — i.e., 

factors that influence rational choice and voluntary control. 

A Theoretical Framework 

As discussed in Chapter 2, a useful model of behavioral choice 

is the matching equation, where the relative frequency of an alternative 

behavior is a function of the relative frequency (probability) and value 

(amount) of reinforcement for that behavior (Hamblin, in press). 

Earlier, we were interested in how the relative value and probability 

contingencies of reinforcement for childbearing/childrearing varied with 

age and across parity levels. It would be interesting, as well, to con

sider how these contingencies shift for different social groups. In this 

section, however, we will consider factors that influence variations in 

the probability and value of reinforcement for marriage and childbearing 

for cohorts entering adulthood at different times. The value of rein

forcement refers to the desirability or, conversely, the cost of adopting 

these roles. The probability of reinforcement refers to the chances of 

having a propitious welfare situation favorable to taking on increased 

family commitments. 
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Prior research suggests alternative sources of variation in the 

reinforcement contingencies for family roles. Some of these are reviewed 

below. 

Evolutionary changes associated with the dynamic trends of in

dustrialization, urbanization, bureaucratization, and centralization, 

which constitute modernization, are widely assumed (see Goldscheider, 

1971; Coale, 1973; Cutright et al., 1976) to influence the family insti

tution and especially the value of children. For example, decreasing 

mortality reduces the insurance value of additional children because 

couples don't need to have as many in order to insure that some will 

outlive them. In addition, with modernization the government assumes 

many of the welfare support functions formerly handled by the family. 

The labor value of children declines with urbanization, occupational 

specialization, and the implementation of both child-labor laws and com

pulsory mass education. Improved methods of birth control increase the 

relative costs of childbearing. The movement from a traditional to a 

rational way of life increases emphasis on achieving higher status etc., 

and this endeavor competes with childbearing for limited resources (time 

and energy). These and other changes relevant to childbearing are gen

erally assumed to lessen the relative value of a large family. At the 

same time, these changes may affect timing by reinforcing the delaying 

of childbearing, even at the low parities. 

Modernization likely influences the timing of marriage via 

greater and earlier interaction and access to potential partners, greater 

and earlier support from parents and outside institutions, and improved 

efficiency in controlling births early in marriage. These considerations 
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suggest that the long term effect of modernization will be to speed up 

the adoption of marriage. This will have a subsequent positive effect 

on the timing of adoption of childbearing. 

Several processes independent of modernization have important 

influences on the reinforcement conditions for marriage and childbearing. 

In fact, the swings in contemporary fertility do not closely correspond 

to the monotonic effects of modernization. Several researchers (see 

(Leibenstein, 1957; 1975; 1976; Easterlin, 1973; 1976; Ryder, 1973a) 

argue that recent fertility trends are accounted for most adequately by 

fluctuations in families' relative economic welfare. 

Ryder (1973a:60-1) proposes that the economic circumstances or 

"receptivity of the labor market" as the cohort enters the marriage and 

childbearing years is the principal facilitating condition. Easterlin 

(1976:417) suggests that variations in cohort fertility behavior corre

spond to variations in the interplay between a couple's material aspira

tions and their resources (relative affluence). If a couple's resources 

are abundant relative to their aspirations, then the costs (including 

benefits foregone) of having a child will be minimal. On the other hand, 

if times are tight, then the sacrifices associated with having a child 

will be great. According to Leibenstein (1976:429), the principal de

terminant of fertility variation is the "commitment hump", the ratio of 

committed to available resources. Couples of a certain status are com

mitted to a given level of consumption for housing, education, clubs, 

and various leisure activities in order to maintain their status. The 

costs for childbearing will vary directly with the proportion of income 

that is still "free" after these status maintaining obligations are met. 
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These explanations all posit that short term economic fluctuations, 

which vary the costs (value) of childbearing and the chances (probabil

ity) of being in a promising situation in terms of family and economic 

welfare, are primary determinants of fertility shifts. 

In addition to the above factors, demographic factors have impor

tant influences on the timing of family building. The relative size of 

a cohort has important consequences as the cohort progresses through the 

various life cycle stages. Smaller cohorts are more advantaged in com

peting for marriage partners and jobs. 

These types of explanations, structural modernization, relative 

economic welfare and cohort competition, are often treated as competing. 

All, however, may be subsumed in the multivariate model of behavioral 

choice. They each specify a different condition that affects the co

hort's aggregate value or probability of reinforcement for the adoption 

of family formation roles. 

Given the availability of multiple indicators of modernization, 

economic welfare, and peer competition, alternative operationalizations 

of a matching model to account for the timing of marriage and childbear

ing will be specified and evaluated below. 

Specification of Variables 

For most members of a cohort, the behavior orienting perceptions 

of the value and probability of reinforcement for the adoption of mar

riage and mother roles are shaped during late adolescence and early 

adulthood. Conditions while the female is in this life stage are proba

bly the most relevant for decisions about the adoption of marriage and 



the initiation of childbearing. Therefore, the stimulus effects for the 

adoption of these roles should be measured while the cohort is within 

the age range of 15-22 years. 

Social change theory (Ogburn, 1922) posits a substantial lag 

between the timing of structural changes due to social development and 

the timing of subsequent changes in social behavior. Populations exper

iment within the altered conditions for a while before the new patterns 

of sanctions are identified and diffused. For this reason, the moderni

zation variables in this analysis are lagged before the measures of 

fertility. 

Measures of Nuptiality and Fertility 

The most frequently employed measure of cohort nuptiality and 

fertility is the completed cohort rate, the proportion of the cohort 

that adopts the role before the end of the adoption period (Kiser et al., 

1968; Ryder, 1969; Shryock and Siegel, 1973). The theory in Chapter 2 

and the analysis in Chapter 4 indicate that the completed cohort rate is 

the outcome of two dynamic timing processes, the rates at which the co

hort is adopting and withdrawing from the role. This suggests that the 

influences of contextual conditions on a cohort's completed adoption 

level are funneled principally via the effects on timing. This hypoth

esis is consistent with work by both Ryder (1973a: 61) and Easterlin 

(1973:206-12), who imply that the timing (early or late) of marriage and 

childbearing is the critical variable for explanation. 

Marriage and the first birth (denoting motherhood) are the two 

most significant role transitions for young women. Both are long-term 
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commitments and require a thorough reassessment of available time and 

energy. The birth of the first child is especially important; it is 

irreversable and confirms entry into adulthood, a new life stage (Modell 

et al.f 1976). 

For these reasons, the focus of the analysis will be on account

ing for cohort variations in the timing of the first birth and marriage. 

The measure of timing is the adoption rate parameter, c. 

Measures of the Probability and Value of 
Reinforcement for Marriage and Childbearing 

The purpose of this section is to specify measures of social 

conditions that cause variations in the desire (or cost) of having 

children, or in the probability (chance) of being in a situation propi

tious to childbearing. This latter dimension usually means married and 

having a secure job at an acceptable status level. The theory reviewed 

earlier suggests several sets of relevant variables. 

To evaluate the effect of structural modernization on the timing 

of adoption, measures of the three principal dimensions of structural 

modernization — education, urbanization, and living standards — were 

obtained. The work of Easterlin (1973, 1976), Kiser et al. (1968), 

Ryder (1969, 1973a), and Cutright et al. (1977) were consulted to derive 

measures of alternative economic components that likely affect the per

ceived reinforcement conditions for family building. Also, measures of 

through time variations in the competition for marriage partners and the 

available jobs were developed. These various measures are described 

below. The symbol in the parentheses will identify each measure in sub

sequent references. 
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1. Percentage of persons aged 14 to 17 in school (ED): This is 

the measure for the education dimension of structural modernization. 

The data were synchronized for each cohort by taking the percentage of 

persons aged 14-17 in school during the school year that the cohort was 

age 16 (e.g., 1912-13 for the cohort born in 1896). Data for some of 

the years were missing. In these cases, values were estimated by linear 

interpolation. Since this variable is a measure of the actual education 

level of each cohort, there was no need to lag its effect. This measure 

assumes that level of education is positively associated with knowledge 

about and motivation to adopt a career and other roles alternative to 

childbearing, and hence, will have a negative effect on the relative 

value of childbearing (Source: National Center for Education Statistics, 

1977:43). 

2. Percentage of total population on farms (PF): This is the 

measure of urbanization. The data were measured when the cohort was 20 

years old and then lagged 10 years to correct for cultural lag. The 

values for the first five cohorts were linearly interpolated. The use 

of this measure assumes that the aggregate labor value of children should 

correspond to the percentage of total population on farms. Therefore, 

if the epistemic assumptions and theory are correct, then this measure 

and the rate of adoption of parenthood should be positively related 

(Source: United States Bureau of Economic Analysis, 1973:200-1). 

3. Average life expectancy at birth (LE): This variable is 

used as a measure of relative health and living conditions. As with the 

prior measure, the data were centered when the cohort was age 20, and 

then lagged. In this case, the lag was 16 years, the maximum possible 
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with the available data. This measure assumes that increases in life 

expectancy reduce the "insurance" value of children — the need to begin 

early and have a lot in case the mother or some of the children die young 

(Source: United States Bureau of Economic Analysis, 1973:218-9). 

4. Age structure (AS): This measure is operationalized as the 

ratio of males aged 15-34 to males aged 35-64. The inverse of this 

measure was specified and used by Easterlin and Condran (1976) to account 

for post World War II fertility swings in Australia, Canada, England and 

Wales, and the United States. Theoretically, this measure assumes that 

the greater the ratio of younger to older cohorts, the greater the com

petitive disadvantage in breaking into the labor market. Variations in 

competition are related to the aggregate probabilities of success. This 

variable was measured when the husband was age 18 (the wife age 15) and 

just getting started in his career (Source: United States Bureau of the 

Census, 1965). 

5. Cohort size (CS): This is an alternative measure of compe

tition operationalized as the number of males aged 15-24. It focuses on 

absolute rather than relative size. It was measured when the husband 

was age 18 (Source: United States Bureau of the Census, 1965). 

6. Total population (TP): The total United States population 

is used as a third measure of competition (Source: United States Bureau 

of the Census, 1975:10). 

To synchronize the effects of fluctuations in economic conditions 

on cohort fertility patterns, the next three measures were operational

ized according to the life cycle relationships specified by Easterlin 



(1973:183). The basic idea of his schema is that it is the average la

bor market experience of the young men, potential breadwinners, between 

the ages of 18 and 25 that shape the couple's view of their earning po

tential. Typically, the husband is about three years older than the wife. 

Therefore, following the example of Easterlin (1973, 1976), the following 

three measures of economic conditions were averaged two ways: over the 

8 years the wives were aged 15 to 22 (husbands aged 18-25), and over the 

5 years the wives were aged 15 to 19 (husbands 18-20). The eight year 

average measure was used in the fertility analyses and the 5 year aver

age measure was used in the marriage analyses. 

7. Disposable personal income per person aged 15-64 in 1967 

dollars (DI): This measure of economic conditions is computed by di

viding disposable income (in billions of current dollars) by the number 

of persons aged 15-64 and then dividing this result by the consumer 

price index in 1967 dollars (Cutright et al., 1977). Theoretically, it 

assumes that the relative costs of childbearing are, at least in part, 

determined by the buying power of available income. The perceived rela

tive costs of childbearing will be much higher when average disposable 

income (in constant dollars) is low and money won't go as far (Sources: 

United States Bureau of the Census, 1965; 1975:224, United States De

partment of Labor, 1974; Goldsmith et al., 1956:427). 

8. Unemployment rate per 1000 (UE): The use of unemployment 

rate as a measure of economic conditions assumes that level of unemploy

ment is inversely related to the chances that a young man entering the 

labor force will secure a prosperous and stable position (Source: United 

States Bureau of the Census, 1975:135). 



9. Jobs per economically active population (JP): This is esti

mated by using total employed as a proxy for the number of jobs and 

dividing this by a proxy for economically active labor force, the number 

of people aged 15-65. This measure is an estimate of the receptivity of 

the labor market. It is assumed to reflect the availability of jobs and 

the accessibility of good jobs and, therefore, the aggregate probability 

of economic success (Source: United States Bureau of the Census, 1965; 

1975:126-7). 

10. Average female hourly wages x female employment ratio (FW): 

Increases in female wages ought to have a negative effect on the oppor

tunity costs of childbearing, and the aggregate effect of change in 

female wage on fertility should be proportional to the female employment 

ratio (Willis, 1971). This variable is available for the years 1920-19^0, 

19^7—1974 from Butz and Ward (1977:Table B4). The relevant measure of 

this variable for each cohort was taken as the value in the year that the 

cohort was age 21. 

11. Marriage squeeze (MS): This is the ratio of females aged 

15 to 24 to males aged 20 to 29. The data were averaged for the five 

years prior to age 20 for the female. Marriage squeeze measures the re

ceptivity of the marriage market. Opportunities for marriage, as well 

as opportunities for getting a good job, both affect the likelihood of 

childbearing (Source: United States Bureau of the Census, 1965). 

A very important limitation on this analysis is the availability 

and quality of data for years prior to World War II. In selecting these 

11 variables, an effort was made to obtain good data on several dimen

sions of value and probability for childbearing. Most of the data were 
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obtained from official sources and should be quite accurate. The vari

ables ED, PE, LE, DI, and FW were assumed to measure either the aggre

gate value or negative value (cost) of marriage and childbearing. The 

rest of the variables, AS, CS, TP, MS, UE, and JP, were assumed to 

measure the aggregate probability of reinforcement for marriage and 

childbearing. 

Measures of the effects of contraceptive innovations were not 

included for two reasons. Good data on contraceptive practices during 

the first half of the twentieth century are not available, and the 

"contraceptive revolution" (Westoff and Ryder, 1977), touched off by the 

oral pill, occurred too late to have influenced the early adulthood 

childbearing of the cohorts 1896-1935. 

First Birth Analysis 

The multivariate matching model stipulates that the relative 

magnitude of any behavior, in this case the rate of adoption (dc/c) is 

a linear additive function of the relative probability of reinforcement 

(dR/R) and the relative value of the reinforcement (dV/V) for that be

havior, as follows: 

dc/c = h dR/R + i dV/V =^> c = c1 RhVi 

or 

In c s In c1 + h In R + i In V + u. (23) 

The variables specified in the previous section are measures of various 

probability and value dimensions of reinforcement for the adoption of 

marriage and childbearing. Some of these variables measure the same or 
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similar dimensions, are highly correlated (multicollinear), and should 

not be used together in the matching model. 

Bivariate Analysis 

To assess the interrelationships among the independent variables, 

a correlation matrix was constructed. This matrix is presented in Table 

20. As expected, the three measures of modernization (variables 1-3) 

are highly correlated. Their average correlation is .895. Also, the 

three population size variables (4, 5, and 6), which measure competition, 

are quite highly correlated. Their average correlation is .871. Al

though the effects of modernization and competition are distinct theo

retically, the measures for these concepts are highly interrelated 

(average correlation is .910). This multicollinearity means that if 

measures of both concepts are included in a multivariate analysis, the 

precision of the estimated coefficients will be reduced (Johnston, 1972: 

160). 

The correlation coefficients among the four variables (7-10) 

that measure the relative economic welfare of the cohort are not as high 

as within the other sets of variables. They are, however, more closely 

related with each other than with the other independent variables. An 

exception to this is the FW variable, which is closely related to the 

modernization and competition variables. The MS variable is related 

more closely to the economic welfare variables than to the modernization 

of labor force competition variables. 

Of all the independent variables, the economic welfare and the 

marriage opportunity variables are the most strongly related to the 



Table 20. Zero Order Correlations Among the Various Exogenous Variables and the First Parity Adoption 
Rate Parameter (c) Based on Data for the Cohorts 1896-1935 

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

Ln c 

Ln Ed (1) . 162 

Ln PF (2) -.474 -.909 

Ln LE (3) .354 .887 -.889 

Ln AS (4) -.418 -.926 .951 -.845 

Ln CS (5) .092 .920 -.815 .874 

o
 

VO 

• 1 

Ln TP (6) .361 .967 -.975 .916 -.954 .899 

Ln DIa (7) .818 .637 -.789 .739 -.735 .613 .765 

Ln UEa (8) -.817 .192 .033 -.008 .024 .222 .030 -.572 

Ln JPa (9) .872 .070 -.262 .250 -.224 .074 .217 .788 -.917 

Ln FW (10) .683 .872 -.928 .892 -.919 .794 .932 .904 -.353 .541 

Ln MSa (11) -.917 -.320 .634 -.539 .517 -.320 -.526 -.847 .634 -.739 -.890 

aEight year average 

OO 
VO 
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adoption rate (c). The signs of these relationships are as predicted: 

the better the economic welfare and the less the female to male ratio, 

the faster the adoption rate. With the exception of the variable "age 

structure", the signs of the correlation between the rate of adoption of 

the first parity role (c) and the measures of competition and moderniza

tion are all opposite those specified. This indicates that for this 

time series segment (cohorts 1896-1935) the hypothesized influences of 

modernization and competition on variations in fertility behavior (spe

cifically the timing of first birth) were overshadowed by the effect of 

other factors. This does not necessarily mean that the hypothesized 

effects were incorrectly specified. In a multivariate model, these hy

pothesized effects may significantly contribute to explaining variations 

in the adoption rate, once the influences of the other factors have 

been partialled out. 

Multivariate Analysis 

The basic matching model accounting for the timing of first birth 

incorporates four sources of variation in reinforcement for childbearing. 

Modernization was assumed to increase the opportunity costs and negative

ly influence fertility. Competition with peers and other cohorts for 

work opportunities was assumed to affect the probability of reinforcement 

and inhibit childbearing. Some measures of economic welfare relate to 

the frequency and some to the value of reinforcement for childbearing. 

Marriage opportunity, in terms of availability of partners, influences 

the frequency of marriage and, hence, childbearing. 
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Various models were tested by systematically selecting combina

tions of the measures, one from each of the variable sets: moderniza

tion-competition, economic welfare, and marriage opportunity. Because 

of the multicollinearity problem, only one variable at a time was used 

from the measures of modernization and competition. Of the variables in 

these two conceptual sets, the cohort size variable (CS) consistently 

worked best in terms of improving the fit of the model and having a sig

nificant coefficient when used in combination with an economic welfare 

variable and marriage squeeze (MS). Disposable income (DI) was the 

economic welfare variable that worked best. When other economic welfare 

variables were added to a model that already included the disposable 

income variable, the coefficients for these other variables were not 

significant (less than two times their standard errors). Therefore, by 

balancing parsimony and completeness, the model incorporating the three 

independent variables, marriage squeeze (MS), disposable income per 

population aged 15-64 (DI), and cohort size (CS), or: 

In c = a - B1 In MS + B2 In DI - B3 In CS + u (24) 

was accepted as the most adequate. The analyses relating to this equa

tion are reported in Table 21. 

The ordinary least squares (OLS) estimates for equation (24) are 

presented in column 1. The amount of variance accounted for by the model 

is very high (97.7) and the effects of cohort size and marriage squeeze 

on the adoption rate are negative, as originally hypothesized. 

This analysis, however, evidenced two time-dependent distur

bances: heteroscedasticity, which was indicated by the plot of residuals, 
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Table 21. Regressions on the First Parity Adoption Rate (c), 

Cohorts 1896—1935.a 

Parameters 

OLS Pseudo-GLS 
Independent Variables Estimates Estimates 

( 1 )  ( 2 )  

Ln MS -.711 -.613 
(.180) (.254) 

Ln DIb .29^ .242 
(.049) (.066) 

Ln CS -.396 -. 174 
(.055) (.069) 

Intercept 3.777 .301 
(.423) (.103) 

R2 .977 

O
 o
 

C
O
 

Durbin Watson Statistic .388 2.102 

Number of Runs of Signs 8 24 

Degrees of Freedom 36 36 

aThe number in parentheses is the value of two times the stan
dard error of the estimate. 

^Eight year average 

cThis GLS statistic should not be compared to the corresponding 
OLS statistic because it is based on transformed disturbances 
(see Hibbs, 1974:269, 288). 
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and autocorrelation, indicated by the Durbin Watson statistic. Under 

these conditions, OLS yields biased estimates of the coefficient vari

ances (Johnston, 1972:8-13). Since this bias is generally negative, 

the estimated variances and standard errors may be understated causing 

coefficients to appear significant when, in fact, they may not be. 

Therefore, before evaluating the substantive interpretation of these co

efficients, it was necessary to reestimate them with Pseudo-Generalized 

Least Squares (OLS after appropriately transforming the data) (Hibbs, 

1974). 

The first step in reestimation was to correct for heteroscedas-

ticity. According to the plot of residuals, the error variance appeared 

to be converging over time (t). With social development increasing 

through time, fertility behavior has become more of a rational decision 

process and fertility control more and more efficient. This may explain 

the trend in the residual variance. To eliminate the heteroscedasticity 

bias, the data were all transformed (see Blalock, 1972:325) by dividing 

each variable by 41 —t (41 = number of time periods, cohorts, plus one). 

Next, to correct for autocorrelation, the residuals estimated 

for equation (24) using the transformed data were analyzed. Procedures 

specified by Hibbs (1974) were followed to determine the nature of the 

disturbance generating the autocorrelation and estimate the necessary 

modification in the data. The empirical correlogram for equation (24) 

depicted a second-order autoregressive process. Hibbs (1974:282) indi

cates that the appropriate transformations on the data for second-order 

autoregressive models are: 



T (25) 

xt = xt ~ *1 xt-1 " Xt-2' t = 2"*T ( 2 6 )  

The coefficients <t>-j = 1.778 and <t>2 = -.939 were estimated by 

regressing on ut_1 and ufc_2, as follows: 

With these estimates of 4>i and <t>2» the data for the logarithms of the 

variables c, MS, CS, and DI were transformed according to formulas (25) 

and (26). Data on the 1894 and 1895 cohorts were added to the data set 

in order to calculate the transformed values for the 1896 and 1897 co

horts. Equation (24) was then reestimated from these transformed data 

using OLS. The results of this reanalysis are displayed in Table 21, 

The value of 2.102 for the Durbin Watson statistic is now suf

ficiently high to accept the null hypothesis of no autocorrelation. The 

coefficients for all these variables are significant. 

First Marriage Analysis 

According to the theory reviewed earlier, the controlling condi

tions for the adoption of marriage and childbearing should be similar. 

Therefore, the general model incorporating modernization, competition, 

and relative economic welfare should work well for both. To investi

gate this, the preferred model for the timing of first birth (equation 

[24]) was used to account for variations in the timing of first marriage. 

yt = *1 ut-1 + *2 ut-2 + vt (27) 

column 2 
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Table 22 presents the correlation matrix for the marriage analy

sis. The correlation coefficients between the independent variables 

slightly differ from those in Table 20 because these were estimated from 

five fewer cases (comparable marriage data were not available for the 

cohorts 1896-1901) and the variables DI, UE, and JP, are five year aver

ages. The use of the eight year average (while the cohort was aged 15-

22) for the childbearing analysis, and the five year average (while the 

cohort was aged 15-19) for the marriage analyses, follows the schema 

suggested by Easterlin (1973). 

When the adoption rate of first marriage (c) was regressed on 

the three independent variables, marriage squeeze (MS), disposable in-

cone (DI), and cohort size (CS), the coefficient for the cohort size 

variable (CS) was not significant. Therefore, this variable was dropped 

from the first marriage model. Analyses relating to the reduced model 

with only the two independent variables DI and MS are reported in Table 

23. 

The ordinary least squares (OLS) estimates are given in column 

1. Again in this analysis, as was the case in the first birth analysis, 

the assumptions of homoscedasticity and no autocorrelation underlying 

the general linear model were not fulfilled, and it was necessary to re-

estimate the coefficients using alternative statistical methods. The 

data were transformed as before to correct for heteroscedasticity, the 

equation (24) reestimated using OLS and the resulting residuals analyzed 

to determine the autocorrelation process. The process appeared to be 

a A 

second order so the coefficients = 1.021 and $2 = -.294 were estimated 

according to equation (27), the data transformed according to equations 



Table 22. Zero Order Correlations Among the Various Exogenous Variables and the First Marriage Adop

tion Rate Parameter (c) Based on Data for the Cohorts 1901-1935 

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

Ln c 

Ln ED (1) .583 

Ln PF (2) -.805 -.885 

Ln LE (3) .690 .894 -.862 

Ln AS (4) -.829 -.848 .957 -.825 

Ln CS (5) .462 .938 -.751 .844 .677 

Ln TP (6) .754 .953 -.969 .907 .930 .873 

Ln DIa (7) .933 .556 -.731 . .649 -.727 .497 .731 

Ln UEa (8) -.479 .211 .047 -.010 .043 .209 -.016 -.643 

Ln JPa (9) .690 .038 -.262 .199 -.282 .022 .247 .834 -.927 

Ln FW (10) .908 .868 -.919 .882 -.924 .771 .927 .852 -.240 .473 

Ln MSa (11) -.977 -.549 .818 -.666 .833 -.410 .746 -.898 .478 -.656 -.915 

aFive year average 

VO 
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Table 23. Regressions on the First Marriage Adoption Rate (c), 

Cohorts 1901-1935.a 

Parameters 

OLS Pseudo-GLS 

Independent Variables Estimates Estimates 
( 1 )  ( 2 )  

Ln MS -1.044 -.890 
(.200) (.309) 

Ln DIb .099 .123 
(.047) (.074) 

Intercept .828 .204 
(.152) (.065) 

R2 .971 .885° 

Durbin Watson Statistic .413 1.497 

Number of Runs of Signs 10 16 

Degrees of Freedom 32 32 

aThe number in parentheses is the value of two times the stan
dard error of the estimate. 

^Five year average 

cThis GLS statistic should not be compared to the corresponding 

OLS statistic because it is based on transformed disturbances 
(see Hibbs, 1974:269, 288). 
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(25) and (26), and the reduced model reestimated from the transformed 

data. Column 2 of Table 23 presents the results of this reanalysis. 

The new coefficients for MS and DI are slightly different from the OLS 

estimates and the standard errors are larger, but the effects of both 

variables are still significant. The Durbin Watson statistic is now 

within a more acceptable range. 

Discussion 

The results for these analyses, with over 97 percent of the 

variance in the timing of adoption of both marriage and the first birth 

accounted for, indicate that the model incorporates some major sources 

of variation in reinforcement contingencies. The disposable income 

variable (DI) is assumed to measure a cost dimension for marriage and 

childbearing, and the competition variables (MS and CS) are assumed to 

measure two dimensions of the aggregate probability of reinforcement. 

Since the coefficients estimated by Pseudo-GLS (column 2 in Tables 21 

and 23) are unbiased and more consistent than the OLS estimates, they 

should be used in making substantive interpretations. The inferences 

drawn from the comparison of these effects should be weighed carefully, 

however, because there is some imprecision in the estimates due to mul-

ticollinearity. 

These analyses indicate that competition for jobs, measured by 

the CS variable, has a significant effect on the timing of early child-

bearing, but not on the timing of marriage. The effects of the dimen

sions represented by the MS and DI variables are also different for the 

adoption of marriage versus first birth. These changes follow a 



predictable pattern: marriage squeeze (MS) has a stronger effect on the 

timing of marriage than on the timing of first birth, and average dis

posable income (DI) has a stronger effect on the timing of first birth 

than on the timing of first marriage. 

When the relative fluctuations in the three independent variables 

are equal, marriage squeeze has the strongest effect on the aggregate 

timing of first parity. The .613 coefficient indicates that each one 

percent increase in marriage squeeze results in a .613 percent decrease 

in the adoption rate of first parity. A one percent increase in dispos

able income causes a .242 percent increase in the adoption rate, while a 

one percent increase in the absolute cohort size causes a .174 percent 

decrease in the rate of adoption. The relative variations in these three 

variables do not tend to be equal, however. The average variation in 

the marriage squeeze variable during the time period under study was 

only .750 percent, whereas the average variations for the disposable in

come (eight year average) and cohort size variables were 2.392 percent 

and 1.390 percent, respectively. Therefore, the average effects of mar

riage squeeze, disposable income, and cohort size were: .613 x .750 = 

.460, 242 x 2.392 = .578, and .174 x 1.390 = .242. Overall, for these co

horts the changes in disposable income were somewhat more important than 

the changes in marriage squeeze in varying the timing of adoption of the 

mother role. For the timing of first marriage, the average effects of 

marriage squeeze and disposable income (five year average) were: .890 x 

.750 = .668 and .123 x 3.260 = .401. In this case, marriage squeeze had 

the stronger influence. 
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Summary 

The purpose of this chapter was to develop a model to account 

for variations among cohorts in the timing of marriage and childbearing. 

As prior behavioral research and theory indicate that the matching equa

tion is a useful model for explaining variations in rates of behavior 

over time and among social actors, a matching model was developed here. 

Building on previous work considering the effects of structural modern

ization, relative economic welfare, and competition, eleven measures of 

alternative dimensions of value and probability of reinforcement for 

marriage and childbearing were specified. 

After the redundant and nonsignificant effects and variables 

were systematically eliminated, there were three independent variables, 

marriage squeeze, disposable income, and absolute cohort size, in the 

model for the timing of first birth. The preferred model for the timing 

of first marriage was reduced to two variables, marriage squeeze and 

disposable income, because cohort size did not have a significant effect. 

This general model appears to be quite complete, however, as it accounted 

for over 97 percent of the variance in both the timing of marriage and 

the timing of first birth. 

The pattern of effects also produced an interesting finding. 

According to this analysis, marriage squeeze has a more important effect 

than disposable income on the timing of marriage, but the opposite is 

true for the timing of first birth. Further work is needed to investi

gate the pattern of effects of these and possibly other variables across 

the various parities. 



chapter 6 

CONCLUSION 

In this dissertation, substantial evidence from prior research 

and theory has been integrated to present and evaluate a theory of the 

mechanisms and processes determining cohort age patterns of family for

mation. A prototype model of adoption processes already existed in con

sequence of previous research on social learning theory (Hamblin and 

Roller, 1977; Pitcher et al., 1978; Hamblin et al., in press). The 

aim here was to apply this model and the underlying theory to document 

and explain patterns of adoption of family formation roles. In several 

ways, the project succeeded in meeting its objectives. Chapters 2-5 are 

offered as extensions elaborating prior research and identifying implicit 

relationships and processes underlying cohort age patterns of marriage 

and parity specific childbearing. 

Chapter 2 presented a macro social learning theory accounting 

for cohort age patterns of role adoption. This theory is based on the 

assumptions that the sanctions for different roles vary as cohorts' age, 

and that the age patterns of adoption of each role reflect the age var

ied sanctions. The sanctions, social norms, relevant to each role are 

developed and diffused within a cohort via macro social learning — 

i.e., personal and vicarious exposure to the benefits of conforming and 

the costs of deviating from prevalent life course schedules. In this 

way, the rates of learning the benefits and costs of the alternative 

101 
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roles determine the aggregate age distribution of adoption. These dis

tributions differ for social groups and successive cohorts to the extent 

that the benefits and costs of their alternative life course schedules 

are different. 

This chapter also included a discussion of how the conceptual

ization of life course development as a sequential series of role transi

tions is relevant to the study of cohort family formation patterns. Each 

stage of family formation, dating, engagement, marriage, childbearing at 

the various levels, etc., defines a transition into a new role accompa

nied by new expectations, and commitments. Several investigations (see 

Matras, 1965; Presser, 1971; Elder and Rockwell, 1976; Modell et al., 

1976) have studied the interdependency of these family building stages 

and noted changes that have occurred over time. A unified theoretical 

rationale for these patterns and changes is suggested by macro social 

learning theory. Aggregate patterns of marriage and childbearing (at 

least in low fertility populations) can be theoretically interpreted as 

the outcome of a process of collective adaptation over time to changing 

reinforcement schedules for adopting alternative roles. The theoretical 

explanation of these patterns is important since the timing of arrival 

of marriage and children is a major dimension of the structure and func

tioning of the family and affects the activities, values, ambitions, and 

life styles of family members. 

Despite the proliferation of work within the last 10 years on 

age differentiation and the life course (see Riley et al., 1972; Elder, 

1975; Binstock and Shanas, 1976), there is still little known about the 

specific sanctions for alternative activities at various ages. Further 



103 

research on this question is needed if the effects or correlates of age 

on the social structure and life course are to be identified. 

In Chapters 3 and 4, two alternative Gompertz models accounting 

for cohort age patterns of adoption were presented and evaluated. Both 

of these models specify that the increment in the proportion of a cohort 

adopting a role (dPt) is a function of three variables: cumulative time 

(t) since the adoption process began, the interval of time (dt), and the 

proportion of the cohort that has already adopted the role (Pt). The 

two models have alternative derivations and meanings for the parameters, 

however. Hamblin's derivation assumes that the pattern of adoption re

sults from a dialectic social learning process contrasting the effects 

of positive modeling and competing demands from other roles. The param

eters of this model are interpreted as measuring the adoption (rein

forcement) incrementation rate (c) and the competition incrementation 

rate (q). The alternative derivation assumes that the effect of the 

positive modeling process is dampened by a stock adjustment process, that 

is, a constant rate of adjustment to a fixed target goal. According to 

this stock adjustment derivation, the two parameters of the model rep

resent the constant adjustment rate (m) and a multiplicative combination 

(n) of the reinforcement incrementation rate and the fixed goal. 

When these two models were evaluated, it was clear that the 

social learning model is preferable. The parameter relationships 

specified according to theory auxiliary to the macro social learning 

derivation were all supported by the empirical analyses. On the other 

hand, in the one critical test of the stock adjustment assumption, the 
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adjustment rate was not correlated with the completed cohort rate as pre

dicted by the underlying theory. Also, evidence from prior research on 

fertility (Bumpass and Westoff, 1970; Blake, 1971) does not support the 

stock adjustment assumption that a fixed target (goal) is established at 

the beginning of adoption and maintained unchanged throughout the adop

tion process. 

Unlike previous models of cohort age patterns (cf. Hemes, 1972; 

Coale and McNeil, 1972), the application of the social learning model of 

role adoption is not restricted to any one role in the family formation 

process. The model is general and applies to each sequential role. This, 

by itself, is an attractive feature of the model, especially since no 

prior theoretical model has been suggested to account for the age pat

terns of fertility of a birth cohort. Also, prior investigators have 

not examined parity specific fertility distributions. The analyses in 

Chapter 4 indicate that the Gompertz equation describes the distributions 

for each parity very well. This application of the macro social learning 

model to the adoption of each parity is an important innovation of the 

present analysis. 

In comparison with alternative mathematical models of marriage 

patterns, the social learning model is more parsimonious and fits the 

data about as well (Roller, 1977). Also, the premises underlying the 

social learning model for patterns of marriage and childbearing are not 

speculations, but are generalizations from previous micro-economic, fer

tility, social learning, and adoption diffusion theory and research that 

seemed to apply here. In addition, the substantive meaning of the model 

has been more rigorously developed and evaluated in this study than have 
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alternative models in prior research. These are all important consider

ations in model building. 

The analyses in Chapter 4 to evaluate the social learning model 

documented several notable patterns in marriage and childbearing for the 

cohorts born 1896-1935. First, the across cohort trends in the rates of 

adoption and in the rates of competition are very similar for marriage 

and the various levels of childbearing (see Figuress 3 and 4). This cor

related pattern indicates that the cohort pattern for each role is 

strongly influenced by the cohort patterns for the prior roles. The 

trends for each pair of adjacent roles are slightly misalligned, however, 

suggesting that the controlling conditions are somewhat different for 

the adoption of each successive role. Second, the rates of adoption and 

competition are highly related, but the slope of this relationship varies 

according to whether the through time trend in reinforcement for the 

adoption of these roles is increasing or decreasing (see Figure 5). The 

relationship between the parameters is predicted by auxiliary micro-eco

nomic and behavioral theory, however, the epochal nature of this rela

tionship was not anticipated. Apparently, the overall momentum of the 

trend dampens the effect of reinforcement on the rate of adoption when 

conditions are worsening, or inflates it when conditions are improving. 

Third, the decline in the adoption (reinforcement incrementation) rate 

across parities follows a fairly continuous pattern (see Table 18). The 

rate of this decline is measured by the coefficient (a). With the excep

tion of a short reversal for the cohorts 1909-1911 (see Figure 6), this 

rate of decline increases for the cohorts 1896-1923. The trend then 

reverses for the cohorts 1925-1935. These reversals indicate shifts 
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toward more reinforcement for high parity births. This interesting fer

tility trend is distinctly different from the trend in either the adop

tion or competition rate and, therefore, should be investigated further 

in later research. 

Despite the fact that the fit between the observed distributions 

and distributions estimated by the Gompertz equation is excellent, it 

is a good idea to consider the pattern of deviations. Two important 

sources of deviations are historical effects (shocks) (Hemes, 1972) and 

misspecification of the model. If the model is misspecified by failing 

to incorporate in the model the effect of an important variable or in

correctly specifying the functional form of a process, the deviations 

should be systematic and consistent for all the data sets. The slight 

but consistent underestimation of the completed nuptiality rate may in

dicate a minor misspecification of the first marriage model. This devi

ation may result from the fact that the instigative influence of peers 

reentering the marriage market (via divorce) and subsequently remarrying 

is not made explicit in the model. The differential patterns of devia

tion for the fertility distributions (illustrated by Figures 1 and 2 for 

the cohorts 1902 and 1924) are likely due to major historical effects 

such as a depression or war that, in the middle of the process, shift 

the timing of adoption. 

Chapter 5 investigated whether or not variations in reinforcement 

conditions during early adulthood account for cohort fluctuations in the 

first marriage and first parity adoption rates. To evaluate this, a 

matching equation model was specified and operationalized by identifying 

multiple indicators of modernization, economic welfare, and competition. 
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These are conceptual variables that, according to prior theory, affect 

the value or probability of reinforcement for marriage and childbearing. 

A model incorporating two measures of competition, marriage squeeze and 

cohort size, and a measure of economic welfare, disposable income worked 

best for the adoption of first parity. Because the variable cohort size 

did not have a significant effect on the adoption rate of first marriage, 

it was eliminated from the first marriage model. Both of these models 

seemed to work quite well as they each account for over 97 percent of 

the variance in rate of adoption. 

It should be noted that these models are quite similar to those 

suggested by Cutright et al. (1977) to account for period variations in 

the quantity of marriage and fertility. This analysis is distinct from 

previous investigations (Easterlin, 1973; Cutright et al., 1977) in in

vestigating the influences that relate to the timing (rate of adoption) 

rather than quantity of marriage and fertility of a cohort. 

The dynamic perspective of family formation, developed previ

ously (see Namboodiri, 1972) but consistent with the social learning 

approach utilized here, proposes that the effects of reinforcing condi

tions vary by parity. The analysis in Chapter 5 indicates that the 

effects of the variables, marriage squeeze, disposable income, and cohort 

size differ quite markedly for the two roles, first marriage and first 

birth. In later work the differential effects of these and possibly 

other variables on the timing of adoption of the higher parities ought 

to be investigated. 

The application of this social learning model in subsequent 

inquiry probably will be dictated more by the availability of data than 
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the limitations of the conceptual scheme. At present, there is very 

little data for real cohorts that can be used to investigate important 

social group difference in the adoption of various roles. Perhaps fur

ther theoretical and empirical work developing models for these age 

distributions will add impetus to collect such data. In the meantime, 

however, data on synthetic cohorts (period data combined in such a way 

as to reflect hypothetical experience over a span of years [see Rindfuss 

and Sweet, 1977]) can be constructed from census and Current Population 

Survey data. These data can then be analyzed to investigate variations 

by education level, race-ethnic group, income level, etc. in the timing 

and extent of adoption of different family formation roles. 

Another application of this model might be in simulation studies. 

It is important to understand the effects of differential changes in the 

adoption and competition rates and possibly the initial value on the co

hort age distributions of adoption (see Denton and Spencer, 197*0. 

In summary, the purpose of this investigation was to use a social 

learning approach to describe and explain integrated cohort age patterns 

of marriage and childbearing. The various stages of the analysis have 

discussed and evaluated how the age patterns of adoption result from the 

contrasting cumulative effects of peer adoption and role competition, 

how the patterns of adoption and competition are interrelated, and how 

the rate of adoption of each family formation role is influenced by ex

ternal conditions that affect reinforcement. These considerations are 

all important in accounting for the age patterns. 

More than anything else, this analysis directs attention, in the 

study of aggregate nuptiality and fertility, to the importance of the 
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timing variable. The mathematical model used in this analysis explicit

ly derives how quantity, the completed cohort rate, is a function of the 

ratio between the two timing parameters, the adoption rate (c) and the 

competition rate (q). The analysis in Table 13 illustrates that the ac

tual completed cohort rate can be quite accurately predicted by the ratio 

(c/q) and two estimated coefficients. The analyses in Tables 15 and 16 

correlating the adoption rate and competition rate parameters with the 

median age and interquartile range of adoption indicate that these rates 

are measures of aggregate timing. Also, the analysis in Chapter 5 shows 

that the adoption rate is a function of reinforcement conditions. These 

results indicate strongly what some others (Easterlin, 1973; Ryder, 

1973a; Rindfuss and Bumpass, 1975) have suggested but have not rigorously 

investigated: that many variables typically found to affect the quantity 

of fertility actually do so via their effect on the timing of fertility. 
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