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RESEARCH NOTE

\ g

SOCIAL MOBILITY AND FERTILITY REVISITED:
SOME NEW MODELS FOR THE ANALYSIS OF
THE MOBILITY EFFECTS HYPOTHESIS*

MicHAEL E. SOBEL
University of Arizona

Previous designs for the analysis of the mobility effects hypothesis do not
incorporate explanatory variables other than origins, destinations, and mobility, and
most designs fail to parametrize the effects of origins and destinations in a
substantively defensible fashion. Sobel (1981) proposed a class of models for the
analysis of mobility effects that parametrizes the effects of origins and destinations
in a sociologically meaningful fashion, but his models do not allow for the
introduction of explanatory variables other than mobility. This paper shows how to
incorporate covariates into the models proposed by Sobel, thereby allowing for a
better assessment of the mobility effects hypothesis. Estimation of the new models is
discussed, and the relationship between social mobility and fertility as previously
considered by Blau and Duncan (1967), is reexamined. Although this reexamination
largely confirms the negative results obtained by Blau and Duncan (1967) on mobility
effects, the models proposed here also yield previously unobtainable conclusions
about the relative import of various origin and destination categories in the
acculturation process and the differential impact of various explanatory variables.
The relative impact of origins and destinations on fertility depends upon origin
status; for example, origins and destinations are equally important among those with
farm origins, but origin status is more central than destination status among those
with higher white-collar origins. Also, the impact of the explanatory variables on

fertility interacts with origin status.

The idea that social mobility is linked to a
variety of social behaviors and psychological
states goes back at least to Dumont (1890), who
argued that small family size is conducive to
upward social mobility. More recent versions
of the mobility effects hypothesis have re-
garded various aspects of social and psycho-
logical functioning as an outcome of the mobil-
ity process (Berent, 1952; Riemer and Kiser,
1954; Stone, 1952; Tien, 1961), and several
theoretical reasons for this presumed link have
been offered (Blau, 1956; Sorokin, 1927; West-
off, 1953; Freedman, 1963; Easterlin, 1975;
Halaby and Sobel, 1979). In these versions of
the hypothesis, a social or psychological out-

*Direct all correspondence to Michael E. Sobel,
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Tucson, AZ 85721
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Christopher Flinn, Neil Fligstein, Robert Mare,
Mark Reiser, 1. Richard Savage, and an anonymous
reviewer for helpful comments and advice.
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come of interest is jointly explained by 1) a
socialization or acculturation process, as rep-
resented by the additive effects of origins and
destinations, and 2) the net impact of mobility
on the outcome (Duncan, 1966; Blau and Dun-
can, 1967; Sobel, 1981). Mobility effects, then,
capture that which remains after the baseline
socialization (acculturation) process has been
taken into account. )

To date, the bulk of the evidence appears to
indicate that mobility per se does not effect
attitudes and behaviors (for a few representa-
tive examples see Laslett, 1971; Knoke, 1973;

Jackman, 1972; Kessin, 1971; Jackson and

Curtis, 1972; Curtis and Jackson, 1977; Blau
and Duncan, 1967). This has encouraged re-
searchers to speculate on the reasons why mo-
bility effects should not exist. For example,
Wilensky (1966) argues that mobility effects
should not occur when individuals are status
inconsistent, as failures in one aspect of life are
balanced by success in at least one other.
Goldthorpe (1980) suggests that mobility ef-
fects are less likely to exist when mobility is a
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prevalent phenomenon, while Curtis and
Jackson (1977:145) argue that ‘‘social ar-
rangements and cultural prescriptions” can
mitigate the stressful effects of mobility.
Halaby and Sobel (1979) argue that mobility
effects are less likely to exist in some types of
rank systems than others. Seeman (1977)
questions the assumptions about status that
underly mobility effect hypotheses, arguing
that sociologists should reconsider their con-
victions about the salience of status change in
human life.

Despite this body of negative evidence and
theorizing, there are several reasons why
Seeman’s suggestion is premature. The
theoretical arguments against the mobility ef-
fects hypothesis are more appropriately re-
garded as useful elaborations of the hypothe-
sis, and not as a wholesale condemnation of the
hypothesis itself. By suggesting the structural
conditions under which mobility effects
should and should not be found, these
arguments do not attack the basic premises of
the theory—rather, they lend specificity to the
hypothesis that mobility affects social and psy-
chological functioning. Second, almost all pre-
vious investigators have used either the
square—additive (Blau and Duncan, 1967) or
diamond-additive (Hope, 1975) ANOVA mod-
els in empirical work, and there are several
serious problems with these models.

As Sobel (1981) demonstrated, both models
fail to parametrize the origin and destination
effects in a manner that yields a reasonable
representation of the baseline acculturation
process. Further, researchers using these
models typically consider only three classes of
explanatory variables: origin status, destina-
tion status, and mobility. This is a serious lim-
itation, and it is important to allow for the
inclusion of other explanatory variables. The
net effect of mobility on an outcome of interest
has not been properly assessed in previous
work, rendering previous evidence on the mo-
bility effect hypothesis unconvincing.

To correct for the deficiencies of the
square—additive and diamond-additive
ANOVA models, Sobel (1981) proposed a class
of models for the analysis of mobility effects
(diagonal mobility models) in which the
baseline acculturation process is meaningfully
parametrized.! Unlike the square and diamond
additive models, Sobel’s model also permits an
assessment of the relative impact of origins and
destinations on the phenomenon under consid-
eration. This allows, under certain conditions,
for adjudication among hypotheses that con-

! These diagonal models should not be confused
with the diagonal models considered by Goodman
(1972).
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tend or imply that adult socialization is unim-
portant, vis-a-vis early socialization (Lewis,
1966; Langner and Michael, 1963; Liem and
Liem, 1978) and hypotheses that argue the im-
portance of continuing socialization (Kohn,
1977; Levinson et al., 1978). Thus, Sobel’s
model can be used to address related theories
as well, though the only types of explanatory
variables considered by Sobel are origin status,
destination status, and mobility. As it is un-
clear how to incorporate other explanatory
variables into his diagonal models, those mod-
els are also of limited utility.

The primary purpose of this paper is to indi-
cate how the diagonal mobility models may be
expanded to allow for the introduction of other
explanatory variables. After a brief review of
the diagonal mobility model, the incorporation
of other explanatory variables (covariates) into
this model in a general and meaningful way is
shown. Various special cases of the new model
are considered and the relationship between
these special cases, the diagonal models pro-
posed by Sobel, and the general linear model is
indicated. A reconsideration of the relationship
between mobility and fertility, using data from
the 1962 Occupational Changes in a Generation
(OCG-]) survey, illustrates the proposed mod-
els. Limitations of the model are discussed in
the concluding section, and further theoretical
and methodological developments are also
suggested. In particular, it is suggested the
models discussed here are applicable in a vari-
ety of research contexts.

DIAGONAL MOBILITY MODELS
WITH COVARIATES

Consider the square mobility table with R rows
(origin states) and columns (destination states),
and let Y be a continuous random variable that
depends on both the row variable (O) and the
column variable (D). Suppose now that a sam-
ple is drawn, and for each observation, the
values of Y, O, and D observed are recorded.
Letting i,i=1, . . ., R, index the level of O
recorded, and j,j=1, ..., R, the level of D
recorded, let y;x denote the value of the de-
pendent variable taken by the (k)th observation
from the (ij)th cell of the mobility table, i.e.,
from the (ij)th level of the joint variable (O,D).
The usual additive analysis of variance
(ANOVA) model that corresponds to this setup
is given as (Winer, 1972):

Vik = Miy + €k, (1)
iy = put a; + B, )]

where p;; is the mean value of the random vari-
able Y for observations drawn from the (ij)th
cell of the mobility table, €, is an
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observation-specific disturbance term with
mean O and variance o2, u is the population
mean of the random variable Y, and ¢; and B;
are, respectively, the effect of origin status i on
Y and the effect of destination status j on Y.

Although many previous investigators used
the model above to represent the baseline
model of acculturation, Hope (1975) and Sobel
(1981) show that such usage is inappropriate.
Sobel (1981) suggests several alternatives. The
simplest of these is the simple diagonal
ANOVA model:

Vik = My + €k, 3)

iy = Py + Ti), O]
ptr=1, )

p lies in the closed interval [0,1], (6)

where, as before, u;; is the population mean of
the observations drawn from the (ij)th cell of
the mobility table, and e is a disturbance term
with mean 0 and variance o2.

Comparison of equations (1) and (2) with
equations(3)-(6) reveals that the conceptual
difference between the usual ANOVA model
and the simple diagonal ANOV A model hinges
on the manner in which g;; is decomposed. In
the usual ANOVA model, w;;, the average be-
havior of a randomly-selected observation
from the (ij)th cell of the mobility table, is the
sum of an overall effect (u), an origin effect (a;)
that applies to all observations from the (i)th
origin state, and a destination effect (8;) that
applies to all observations from the (j)th desti-
nation state. In contrast, in Sobel’s model, wu;
is a weighted average of an effect (u;) that
applies to all observations from the (i)th origin
state and an effect (u;;) that applies to all ob-
servations from the (j)th destination state.

In substantive terms, under Sobel’s model,
M, the average behavior of a randomly-
selected individual who, between time one and
time two, moves from origin status i to desti-
nation status j, is a weighted average of u;; and
[y, the population means of those who re-
mained, respectively, in statuses i and j at both
time points under consideration. Thus, indi-
viduals who change status have two referent or
target values, w;;, which characterize the aver-
age response of such individuals had they
stayed in origin status i, and wj;, the average
response such individuals would give if they
had been in origin status j at time one. Under
the model, all individuals who move out of any
state weight the two referent values by an ori-
gin parameter p and a destination parameter r
(r=1-p), where equations (5) and (6) insure the
interpretation of these parameters as weights.
The mean, u;;, is thus a weighted average of
these two referent values, and the weight, p,
indicates the relative salience of the referent
value u,; vis-a-vis uy;. Values of p greater than
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.5 indicate that socialization, both prior and
ongoing, to the behavior that typifies status i is
more important than socialization to the be-
havior that typifies status j, while values less
than .5 indicate the opposite. Finally, individu-
als who do not change their status are charac-
terized by one and only one of the referent
values u;;, i=1, . . ., R (since the model implies
YVik = Mk tiw)-?

Two extensions of the simple diagonal
ANOVA model are also considered by Sobel.
A diagonal ANOVA model (without mobility
effects) is given by:

Yik =  Hig T €, )
My = Pi i + T Mg, ®
Pi + I = 1, i = 1,. . .,R, (9)

pi lies in the closed interval [0,1],
i=1...,R (10)

Note that the only difference between the sim-
ple diagonal ANOVA model and the model
given by equations (7)-(10) is that, in the latter,
the weights p and r are replaced by new
weights p; and r; that are allowed to vary across
origin statuses. That is, under equations
(7)-(10), the relative salience of socialization to
origin and destination statuses is allowed to
vary over origin statuses, whereas this is not
the case under the simple diagonal ANOVA
model. Otherwise, the simple diagonal
ANOVA model and the model given by
equations (7)-(10) are conceptually identical.

The second extension considered by Sobel is
the model:

Yik = My + €k, (11
Mis = Dy B + Ty phy, (12)
Pi + I =],j = i,. . .,R, (13)
p; lies in the closed interval [0,1],
j=1, . .,R, (149)

where, as before, €;; has mean 0 and variance
o2. Ostensibly, the only difference between the
model (7)-(10) and the model (11)-(14) is the
replacement of origin weights by destination
weights. However, it should be the case that if
i=j, pi=1—p;. Thus, this new model appears to
be redundant. Nevertheless, this model is con-
sidered because it need not be the case that, if
i=j, pi=1-p;, where p, and p, are sample esti-
mates of P, and p;, respectively.?

The diagonal models above omit both mobil-
ity effects and other potential effects. Mobility
effects are easily incorporated into these mod-
els by including appropriate terms for these in
equations (4), (8), and (12). For example, if
mobility effects are present in the model

2 A more detailed substantive justification and
derivation of this model is given by Sobel (1981).

3 This is really an estimation issue; discussion of
this issue will be temporarily postponed.
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(7)-(10), equation (8) may be modified as fol-
lows:

w
a5 =Pittii +Tipty + 2 YoM,

w=1

15)

where the M., w=1,...,W, are mobility
variables (for example, upward vs. downward
contrasts, mover—stayer contrasts, or the
number of steps moved through the mobility
hierarchy). Note that M;;, is not subscripted
with k terms, as all observations in a particular
cell have identical values on the mobility vari-
ables. Note also that it is not necessary to
modify the interpretation of the other parame-
ters in the presence of mobility effects.

Strategies for the incorporation of other ex-
planatory variables (covariates) into the mod-
els above are less obvious. The need for such
an extension should be clear, however. To see
this, consider the case of a randomly-selected
observation k from the (i)th diagonal cell of the
mobility table, i=1,. . ., R. Under any of the
diagonal models, this observation is assumed
to be drawn from a probability distribution
with mean u; and variance o2, and the
structural model for such observations reduces
to

Yiik = Mii T E€iik. (16)
Under the simplistic assumptions made thus
far, all diagonal variability in the response
variable is attributable solely to unobservable
random influences, and not to various explan-
atory variables.

A structural model that allows for the inclu-
sion of covariates may be obtained simply by
replacing the quantities w;;, wi;, and wy; in the
diagonal models by analogous types of quan-
tities Mijks Miiks and Mk that are allowed to
depend upon various explanatory variables. To
obtain such quantities, a structural model is
proposed for observations drawn from each
diagonal cell of the mobility table.

For observations from the (i)th diagonal cell,
i=1, ..., R, the following linear regression
model is proposed:

a7
(18)

Yiik = Miikip T Eiiko

L
Mikip = @+ 2 BiyXiik,
=1

where ik is the mean of the (k)th observa-
tion drawn from the (i)th diagonal cell, Xj;q is
the value of the ()th explanatory variable
(I=1,. . .L) taken by the (k)th observation from
the (i)th diagonal cell, «; and By, I=1,. . ., L,
are a set of parameters specific to the (i)th
diagonal cell, and the other elements are as

AMERICAN SOCIOLOGICAL REVIEW

previously described. Under this formulation,
for those who are in both origin and destination
state i, the model underlying the response vari-
able is a linear regression model, with condi-
tional expectation w;ixqi), €Xplanatory variables
Xiikis- - +»Xiike, and parameters a;, Bis. - -, BiL,
and o2; o; will hereafter be referred to as an
intercept.

Equations (17) and (18) provide the bases for
obtaining a general diagonal model with
covariates. For an observation k from the (ij)th
cell of the mobility table, with i#j, we now
define two new quantities:

L
Miikap = @ + E: B Xt (19)
and

L
Mikap = @ + El Ba Xisws (20

where Xj;i is the value of the (/)th explanatory
variable (/=1,. . .,L) taken by the (k)th obser-
vation from the (ij)th cell, and the other nota-
tion is as previously described. Conceptually,
Miikap and wka; are analogous, respectively, to
wii and w; in the diagonal ANOVA models
previously considered. To see this, note that if
no explanatory variables are included in
equations (19) and (20), wiikq; reduces to a; =
i, and iy reduces to o = .

A general analogue to each of the diagonal
ANOVA models may now be defined. For
example, the general analogue to the model
specified in equations (7)-(10) is given by:

Yik = Migk T €igk, (21)
Misx = Pi Miikap + i Maskan where

Miikap = Mykap if 1=],

L
Miikap = o + Ex BuXisws (22)
pi+ri=1,i=1,...,R, (23)
pi lies in the closed interval [0,1],
i=1,. . . R. 24)

4 At this point, the notation k(ij) is introduced to
index the (k)th observation in the (ij)th cell of the
mobility table. Although this notation appears to be
redundant in the context of equations (17) and (18), its
subsequent utilization is not; to see this simply com-
pare the expression ik With wiikgy, which is de-
fined momentarily. Note also that by complicating
the notation further, both the explanatory variables
and the number of these could explicitly be allowed
to differ across the R diagonal cells. Technically,
however, this complication is not necessary, for by
defining the set of explanatory variables appropri-
ately, any case of the form above may be written as
in (18).
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Note that under this formulation, wu;; is now
defined in terms of wjxqp and wikay, whereas in
the diagonal ANOVA models, u; was defined
in terms of y;; and uy;.

From the formulation above it follows (by
substitution) that

L
Yik = Pi(a; + El Bu Xijw)

L
+r(y + 2 By Xiyw) + e (25)
1=t

under this particular version of the general
baseline model. Substantively, the only dif-
ference between the baseline model (7)-(10)
and the general baseline model (21)-(24) is that
the former model only allows for the mean
effects of origins and destinations, whereas the
latter model allows for both these effects and
those of other explanatory variables. Under
the general baseline model, individuals who
change status are characterized by two referent
values, kg and Wikap, and these referent
values are now allowed to depend causally on
one or more explanatory variables.’ The in-
terpretation of the weight parameters is identi-
cal under the model (7)-(10) and the model
(21)-(24), and the individual responses are de-
termined by the same averaging process in
both cases. Similarly, mobility effects are eas-
ily included into any particular version of the
general baseline model by incorporating the
W
terms X y,Mj;., as previously defined.
w=1

into the appropriate equations. For example,
under the model (21)-(24), these terms are
added to equation (22). Equation (25) then be-
comes:

L

Vik = Pi (@ + E] Bit i)
L

+ ri(y + E" B Xisw)

W
+ E 7\\‘Mlj\\' (26)

w=1

+ €ijk» .

5 In many applications the explanatory variables
either do not change values between times one and
two, or such a change is irrelevant. In some in-
stances, however, one might want to allow for ex-
planatory variables that vary. Although this situation
is not discussed further in this paper, the model
could be modified to allow for this possibility in a
substantively meaningful way.

703

equation (26), along with (22)-(24), suffices to
define one version of the general diagonal mo-
bility model with mobility effects included.®

The models given by (21)-(24) and (26) with
(23)-(24) are very general, and subsume many
special cases of substantive interest. Several of
these are:

1) both weights and intercepts depend on
origins and/or destinations, but the other
parameters do not;

2) both weights and intercepts depend on
origins and/or destinations, and the other
parameters vanish, excepting the param-
eter o?;

3) intercepts depend on origins and/or desti-
nations, but the other parameters do not;

4) intercepts depend on origins and/or desti-
nations, and the other parameters vanish,
excepting the parameter o2;

5) weights depend on origins and/or desti-
nations, but the other parameters do not;

6) neither the weights, the intercepts, nor
the other parameters depend on origins
and/or destinations.

To obtain and understand these special
cases, we may consider, without loss of gener-
ality, equations (21)-(24). To obtain case 1),
simply rewrite w;ixq; of equation (22) as:

L
Miikap = o + El Br Xijw- 27

In this case, the relative salience of origin and
destination statuses is allowed to depend on
origin status, and the intercepts of the diagonal
regression functions are allowed to vary, but
the effects of the explanatory variables in these
regression functions do not vary over origin
(destination) statuses. This case, then, is anal-
ogous to the general model in the same way
that analysis of covariance is analogous to the
more general case in which there is an interac-
tion effect between treatments and covariates.
Similarly case 2) may be obtained from
(21)-(24) by rewriting w;ix; of equation (22) as:
Miikip = . (28)
Note that case 2) is identical to the diagonal
ANOVA model given by equations (7)—(10),
and case 2) is a special instance of case 1).

¢ In equation (26), for reasons of simplicity, the
mobility variables are contrasts between the diagonal
and off diagonal cells of the mobility table. In gen-
eral, one could also consider mobility variables that
are interactions between these contrasts and various
covariates.
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Case 3) is also a special instance of case 1)
and it is obtained by imposing the restriction in
equation (27) (which defines case 1) and the
additional restrictions p; = p,i=1,. . ,R, r; =
r,i=1 .,R. Case 3) is the special mstance of
case 1) where the relative saliency of origins
and destinations does not depend upon origin
status. Except for this difference, the models
for these two cases admit similar interpreta-
tions. It is also worth noting that case 3)is nota
special instance of case 2), nor is case 2) a
special instance of case 3).

Case 4) is obtained by imposing the restric-
tion in equation (28) and the restrictions p; = p,
i=1,.. R =r,i=1,. . .,R. As such, this case,
Wthh is equivalent to the simple diagonal
ANOVA model of equations (3)-(6), is a spe-
cial instance of both cases 2) and 3).

Finally, from a statistical standpoint, cases
5) and 6) are identical. To see this, note that
case 5) is obtained from (21)-(24) by rewriting
Wiikip of equation (22) as:

L
Miikap = a + El B Xisu (29)

and case 6) is obtained by imposing the further
restriction that p; = p,i=1,.. . R, =
r,i=1 .,R. In either case equatlon (25) re-
duces to

L
Yik = a+ El B Xisw + €.’ (30)

Model (30) is a linear regression model, and
this model may be viewed as a special instance
of cases 1) and 3).

Figure 1 displays the logical relations among
cases 1)-4), the general model of equations
(21)-(24) and the model of equation (30), using
a Goodman (1973) type diagram.

ESTIMATION AND HYPOTHESIS
TESTING FOR DIAGONAL MODELS

In this section, estimation and hypothesis
testing is briefly discussed for the diagonal
models considered. Because the primary intent
of this paper is not statistical, the discussion is
not technical: readers who desire a more tech-
nical presentation of this type of material
should consult Sobel (1981) and the references

7 I might just as easily have framed this discussion
in terms of a generalized version of the model given
by equations (11)-(14). Had I done so, developing
special cases 1;. . ., 6; I would find that cases 1 and
1’, and 2 and 2’ are not identical, but the other cases
are.

AMERICAN SOCIOLOGICAL REVIEW

Figure 1. The Relationship Between the General
Model, Cases 1)-4), and the Model of
Equation (30).

Case 4)

VAN

Case ?2) Case 3)

\/

Case 1)

l

The general model

Equation (30)

cited therein. In particular, a similar setup is
discussed in Malinvaud (1966:360-64).

Sobel (1981) shows that if the e;; are inde-
pendently and identically normally distributed
random variables with mean 0 and variance o2,
maximum likelihood estimators of the param-
eters of the models (3)-(6), (7)-(10), and
(11)-(14), and their analogues with mobility
effects are identical to estimators obtained by
non-linear least squares. In addition, if the in-
equality constraints given by equations (6),
(10), and (14) are ignored, and if, under a par-
ticular model, the maximum likelihood esti-
mates of the weight parameters lie in the closed
unit interval, the estimators will be, under gen-
eral regularity conditions (Theil, 1971; Rao,
1973), consistent and asymptotically normal
with minimum asymptotic variance. For this
reason, and because his estimates of the
weights lie in the unit interval, Sobel suggests
that in practice it is acceptable to ignore the
inequality constraints. In this paper, following
Sobel (1981), inequality constraints are not di-
rectly imposed on the weight parameters.
While this may appear to have some disad-
vantages (if the unconstrained maximum likeli-
hood estimators do not satisfy the inequality
constraints), this method of proceeding also
has a major advantage: if the weight coeffi-
cients do not suggest, under the model, that the
weight parameters lie in the closed unit inter-
val, this can be interpreted as evidence that the
model is misspecified. Similarly, if the evi-
dence from two otherwise comparable models
suggests that a parameter p; is not equal to a
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parameter 1—p; when i=j, this suggests the
presence of specification error.?

To compare any two nested models (e.g., a
model with and without mobility effects or the
model (3)-(6) with the model (7)-(10)), a stand-
ard likelihood ratio test may be utilized. For
such a comparison, one first computes the
likelihood ratio A = (d¢/dn)", where a is the
maximum likelihood estimate of o in the more
general model, &y is the maximum likelihood
estimate of o in the nested model, and n is
sample size (Goldfeld and Quandt, 1972:74).
Next, the fact that -2 log A has an asymptotic
x} distribution, where r is the number of ad-
ditional linearly independent parameters in the
general model, is used to compare the two
models.?

The procedures suggested by Sobel (1981)
generalize immediately to the cases considered
in this paper, except for cases 5) and 6) of the
previous section. In these cases, the parame-
ters of the function wu;; in no way depend on
origin or destination status. Consequently, in
this instance, equation (25) reduces to equation
(30). From (30) it is apparent that the model
underlying the response variable is linear in the
parameters; thus, for these two cases, the
non-linear model reduces to the linear model,
and ordinary least squares procedures can be
used to estimate and test hypotheses about the
parameters of the model, either with or without
mobility effects. Note, however, that in case 5)
the p; and r; parameters, i=1,. . .,R, are not
identified, and in case 6) the p and r parameters
are not identified. Statistically, cases 5) and 6)
cannot be distinguished from one another for
these reasons.

Before turning to the example, there is one
practical point about estimation that requires
consideration. In the general versions of the
diagonal model, it can be extremely expensive
and/or practically prohibitive to iterate to a
maximum likelihood solution, particularly
when the sample size is large and the number
of parameters requiring estimation is large, or
even moderately large.

It is helpful, therefore, to start with initial
parameter estimates that are consistent. These
mays then serve as start values for the iterative
maximum likelihood procedure. Alternatively,
it is well known (Zacks, 1971; Amemiya, 1981;
Berndt et al., 1974) that when consistent esti-

8 Alteratively, if a weight coefficient lies outside
the unit interval, one could fix the value of that
weight to the nearest boundary value and re-estimate
the model. See Barlow et al., 1972, for further dis-
cussion.

% We do not consider comparisons between non-
nested models in this paper.
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mates are used as start values, the estimates
obtained after only one Newton—-Raphson iter-
ation are asymptotically equivalent to
maximum likelihood estimates, and therefore
have the same large sample properties as the
maximum likelihood estimators. In large sam-
ples, with numerous parameters to estimate,
the use of this latter strategy can lead to enor-
mous savings.!® !' Appendix A describes an
algorithm that can be used to obtain consistent
estimates of the model parameters.

SOCIAL MOBILITY AND
FERTILITY REVISITED

To illustrate these models, the relationship
between intergenerational occupational mobil-
ity (father’s occupation to son’s occupation in
March, 1962) and fertility (number of children
ever born) is reconsidered, using data from the
OCG-I study (Blau and Duncan, 1967).

Following Blau and Duncan (1967), the
population is defined as wives, aged 42 to 61 as
of March, 1962, currently living with OCG
spouses. The occupational categories of the
husband by which the observations are
crossclassified are:

1. higher white-collar workers
2. lower white-collar workers
3. higher manual workers

4. lower manual workers

5. farmers.

The independent variables used in the
analysis are:

1. EDCPX—husband’s education, mea-
sured in years of completed schooling;

2. EDCPW—wife’s education, measured in
years of completed schooling;

3. EDED—the product of EDCPX and
EDCPW,;

4. FRMORW—farm origins of wife, scored
1 if yes, 0 otherwise;

10 For example, starting with consistent estimates,
it cost about $1000 (at this institution) to produce
maximum likelihood estimates of the parameters of
model 14 in the example section; under the alterna-
tive strategy, the cost was about $50.

'l These models can also be viewed as covariance
structure models with nonstochastic latent variables
Miikap and p; and weight parameters that are sub-
ject to both linear and non-linear restrictions. Pre-
sumably, a program such as COSAN (McDonald,
1980) could be used to estimate the parameters of the
models considered in this paper. This approach was
not pursued because a) COSAN is a very specialized
program that is not currently workable at this or
many other institutions, and b) the approach I take is
likely to be substantially cheaper.
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Table 1. Social Mobility and Fertility—Model Descriptions
Number of
Linearly
Model Regression Mobility Independent
Number Weights Intercept Parameters Effects Parameters a2
1 p or p; or p; a B No 10 3.3342
2 p or p; or py a B Yes 13 3.3312
3 p ; B No 15 1.9979
4 p ; B Yes 18 1.9931
s p o B No 51 1.9430
6 P o Bu Yes 54 1.9394
7 p; a; B No 19 1.9922
8 p; a; B Yes 22 1.9883
9 p; a; Bu No 55 1.9595
10 P Q; Bu Yes 58 1.9528
11 pi @ By No 19 1.9885
12 pi a; By Yes 22 1.9837
13 pi a; B No 55 1.9316
14 Pi o Bil Yes 58 1.9288

5. SCTYPX—a proxy for Catholicism,
scored 1 if the husband attended a
parochial school, 0 otherwise;

6. AGEMW—wife’s age at marriage;

7. SIBX—number of siblings in husband’s
family of orientation;

8. SIBW—number of siblings in wife’s
family of orientation;

9. SIBSIB—the product of SIBX and

SIBW;

MOB—a mobility contrast, scored 1 if

husband is mobile, 0 otherwise;

11. DIR—direction of mobility, scored 1 if

upward, —1 if downward, 0 otherwise.

STEPS—number of status changes up-

ward or downward, as given by origin

rank minus destination rank.

10.

12.

Variables 1-9 are chosen on theoretical
grounds, and a similar list of explanatory vari-
ables is suggested by Duncan (1965) and Dun-
can et al (1965). The mobility variables are
those suggested by preliminary analyses of the
data.!?

After excluding observations with missing
data on one or more of the variables of interest,
5155 cases were obtained. All these cases were
used to obtain consistent estimates of the pa-
rameters of models 3-14 (see Table 1). These
estimates then served as start values for the

iterative routine. In employing the iterative,

12 Analyses that either do not include mobility ef-
fects, or only include the effect of the variable MOB
do not assume that the occupational categories are
ordered. Analyses that include the effect of the vari-
able DIR do assume the existence of a rank order,
and analyses that include the effect of STEPS as-
sume that this effect is linear. However, analyses
that include the effect of STEPS do not necessarily
imply that the occupational categories are equally
spaced on a socioeconomic or prestige dimension.

routine (a user-defined procedure within a
BMDP nonlinear regression routine), compu-
tational limitations necessitated the use of a
sample size closer to 2000; a simple random
sample of 1970 of the 5155 observations was
drawn. Next, one iteration (see the previous
section) was carried out, yielding estimates
that are asymptotically equivalent to maximum
likelihood estimates.

Table 1 presents the 14 models considered in
this paper. The first four columns of this table
suffice to describe each model. Column 1 indi-
cates that the weights are either constant
across origin (destination) categories (p), or
variable across origins (p;), or variable across
destinations (p;). Similarly, column 2 indicates
that the intercepts of the regression function
are either constant across origins and desti-
nations (a), or variable across origins and des-
tinations («;), while column 3 indicates that the
other parameters of the regression function are
either constant across origins and destinations
(By), or variable across origins and destinations
(By). Finally, column 4 indicates whether or

.not the three mobility variables are included in

the analysis.!?

Column 5 reports the number of linearly in-
dependent parameters estimated under each
model and column 6 reports the estimated error
variance of each model. The information in
these columns, coupled with a knowledge of
the sample size, is sufficient for formulating

13 Notice that diagonal ANOVA models, as given
by equations (3)-(6), (2)-(10), and (11)—(14), as well
as their analogues with mobility effects, are not ex-
plicitly examined here, as the intent of this work is to
illustrate the extensions of these models. Furthermore,
at the .05 level of significance, the diagonal ANOVA
models do not fit the data as well as the more general
models.
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comparisons between nested models by means
of a likelihood ratio test, as described in the
previous section.! Figure 2, which displays
the logical relations between the 14 models,
indicates how these models are nested.

The choice of a preferred model for these
data is, at least in the abstract, an exceedingly
complex issue, because there are four dimen-
sions (as indicated by the first four columns of
Table 1) along which any such choice hinges.
In practice it must be decided whether or not
the preferred model includes or does not in-
clude mobility effects, incorporates one or
more than one weight parameter, and so on.
Model comparisons can focus on one or more
dimensions in a given comparison, and even
comparative strategies that focus on one di-
mension at a time can yield ambiguous and
conflicting results. For example, the even
numbered models in Table 1 incorporate mo-
bility effects, and the odd numbered models do
not; this yields seven potential likelihood ratio
tests for the presence of mobility effects, and
these tests need not all point to the same con-
clusion. It is necessary as well to ascertain
whether or not other model parameters are
allowed to vary across origins and/or desti-
nations; the magnitude of the comparative
problem increases sharply.

Despite this potential complexity, the results
are unequivocal. Table 2 reports likelihood
ratio comparisons that lead to the choice of
model 13 as the preferred model for these data.

Panel A of Table 2 compares nested models
with and without mobility effects. These seven
comparisons strongly indicate that a preferred
model can be chosen from the seven models
that do not incorporate mobility effects, re-
jecting the hypothesis that mobility effects
exist. We need to focus attention, therefore,
only on the seven models that do not incorpo-
rate mobility effects.

The simple non-linear model 3 is then com-
pared with the linear model 1 (panel B); the x2
value in excess of 1000 indicates that any of the
non-linear models under consideration are far
superior to model 1. This leaves models 3, 5, 7,
9, 11, and 13 for further consideration.

In panel C models 3, 7, and 9 are compared.
From Table 1, it is apparent that models 9 and 3
differ in two respects. First, in model 9, the

4 Notice that the error variances for models 9 and
10 exceed the error variances for models S and 6,
respectively, despite the fact that the latter models
are nested under the former. This apparent anomaly
is due entirely to the fact that the estimates produced
here (based on one iteration) are only asymptotically
equivalent to maximum likelihood estimates. Despite
this anomaly, the testing procedures used here are
justifiable (Amemiya, 1981).
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Figure 2. The Relationship Between the 14 Models
in Table 1.

1

i |

=
[ ] [
~J !

weight parameters are not invariant with re-
spect to destinations, as in model 3. Second, in
model 9, the regression parameters are allowed
to vary across origins and destinations. The
test between models 9 and 3 (first entry of
panel C) indicates that model 9 is not statisti-
cally superior to model 3, as the x2 value corre-
sponds to a probability level in excess of .S.
Furthermore, because the likelihood ratio x2 is
additive and 36 degrees of freedom are used to
allow the regression parameters to vary across
origins and destinations, it is not possible,
given the x2 value of 38.33 obtained, that model
S be preferred to model 3, or model 9 to model
7. However, it is still possible that an inter-
mediate model which allows the weight param-
eters to vary across origins is preferable to
model 3. This suggests a comparison between
models 3 and 7. From this comparison (second

12

Table 2. Social Mobility and Fertility—Selected
Model Comparisons

Likelihood
Degrees of Ratios
Comparison Freedom chi-square
A.
1-2 3 1.80
3-4 3 4.75
5-6 3 3.69
7-8 3 3.82
9-10 3 6.72
11-12 3 4.79
13-14 3 2.82
B.
1-3 S 1008.88
C.
3-9 40 38.33
3-7 5.72
D.
3-13 40 66.54
5-13 4 11.63
11-13 36 57.20
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line of panel C), it is obvious that model 3 is
preferred among models 3, 5, 7, and 9.

In panel D, a similar exercise is repeated,
comparing models 3, 5, 11, and 13; note that it
is already known that model S is not superior to
model 3. The first line of panel D compares
models 3 and 13. The x? value of 66.54 is sig-
nificant at the .05 level. This does not suggest,
in and of itself, that model 13 is the preferred
model, for it may not be superior to one or both
of the nested models 5 and 11. The entries on
the second and third lines of panel D address
this issue. In both cases, model 13 is superior,
and this suggests that model 13 is the preferred
model for these data.!s

In model 13, the weights are allowed to vary
across origins, and the parameters of the re-
gression function are allowed to vary across
origins and destinations, i.e., the covariates are
allowed to interact with origins and desti-
nations. Note that model 13 is the general
model, as given by equations (21)-(24). ]

Table 3 gives parameter estimates and stand-
ard errors for the coefficients of model 13.
Despite the fact that there are no mobility ef-
fects, several features of the model are in-
teresting. First, traditional models for the
analysis of mobility effects do not per-
mit conclusions about the relative salience of
origins and destinations in the acculturation
process, whereas the models considered here
do allow for such inferences. We find then that
origins and destinations are not equally salient,
and learn that the relative salience of origin
status to destination status depends on origin
status. Though p, and p, are greater than 1 and
less than 0, respectively, note that the 95 per-
cent confidence intervals for p; and p, cover
the values 1 and 0 respectively.!® Descrip-
tively, the results suggest that p, is at least .75,
that p, exceeds p,, ps, ps, and ps, that ps, ps,
and p; are roughly comparable in magnitude,
and that p, is less than p;, p4, and ps, as well as
p:- The model suggests that acculturation to
the norms of the origin status group is strong
for higher white-collar workers, moderate for
manual workers and farmers, and weak for
lower white-collar workers. With respect to
fertility, at least, hypotheses that argue for the

'S Note that if model 13 were not superior to model
S, which is in turn not superior to model 3, it could
still be the case that model 13 is superior to model 3.
Similarly, model 13 can be superior to both models 3
and 11, without model 11 being superior to model 3.
In fact, for these data, model 11 is not superior to
model 3.

6 The notation could be modified to indicate that

Pi, - . ., pscorrespond to the parameters p;, i=1, . . .
R, and not p;, j = 1, . . . R. However, since the p;, j
=1, .. ., Rare not considered further, the additional

notational complexity is not warranted.

AMERICAN SOCIOLOGICAL REVIEW

unimportance of socialization to destination
norms can be rejected. These findings are con-
sidered at greater length in the concluding sec-
tion.

Turning now to the effects of the independ-
ent variables, we find that these effects vary
by origin (destination) status. That is, the ef-
fects of the explanatory variables are con-
ditioned by differential location in the stratifi-
cation system. This suggests that simple mod-
els of social processes which a priori impose
identical effects at all levels of the stratification
system are misleading, at least in this context,
and perhaps more generally.

Specifically, wife’s age at marriage is signifi-
cantly (at the .05 level) and inversely related to
fertility levels in all but status category 2; in
this category, the negative effect is almost sig-
nificant at the .05 level. Second, the proxy for
Catholicism (SCTYPX) is significant, at the .05
level, for higher manual workers, and it is al-
most significant for higher white-collar work-
ers. In both cases, Catholicism serves to aug-
ment fertility, as one might expect. But, among
lower white-collar workers, lower manual
workers, and farmers, the effect of Catholicism
on fertility appears to be nil. Third, the effects
of the sibling variables are significant or almost
significant, at the .05 level, only among higher
manual workers (8;; and SB33) and farmers (8;,).
The effect of additional siblings here is to aug-
ment fertility. However, among white-collar
workers and lower manual workers, no effect
of the sibling variables on fertility is found.
Fourth, the effects of the education variables
are significant, at the .05 level, only among
higher white-collar workers; in this category,
increments to education yield decreased
fertility. Among lower white-collar workers,
the education variables operate in the same
fashion, but these effects are not quite signifi-
cant at the .05 level. There are no significant
education effects for manual workers or farm-
ers. Finally, the effects of the variable
FRMORW are never significant; all else equal,
wife’s farm background does not affect
fertility.

SUMMARY AND CONCLUSIONS

This paper develops new models for the inves-
tigation of the mobility effects hypothesis and
reexamines the relationship between social
mobility and fertility, as previously considered
by Blau and Duncan (1967). The portion of the
analysis that pertains to mobility appears to
confirm the major conclusions reached by Blau
and Duncan (1967:397): “By and large the
fertility of mobile couples, which is intermedi-
ate between that prevailing in their origin and
that prevailing in their destination stratum, can
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Table 3. Social Mobility and Fertility—Model 13 Parameter Estimates and Asymptotic Standard Errors

Variable or Parameter Status Parameter Asymptotic
Description Category Parameter Estimate Standard Error
Weight 1 P 1.1556 2073
Weight 2 o —.1336 2178
Weight 3 Ps .4616 .1318
Weight 4 P4 .6016 .1584
Weight 5 ps .4960 .1084
Intercept 1 2 5.9734 1.3059
EDCPX 1 Bu -.2756 1067
EDCPW 1 Bz -.3013 .1099
(EDCPX)(EDCPW) 1 B .0226 .0087
FRMORW 1 Bus .0786 1995
SCTYPX 1 Bis .4871 .2651
AGEMW 1 Bis —.0583 .0148
SIBX 1 Bz .0047 .0567
SIBW 1 B —.0479 .0566
(SIBX)(SIBW) 1 B .0160 .0127
Intercept 2 o, -.1731 4.8350
EDCPX 2 Bz .1753 .4358
EDCPW 2 Beo .0281 .4138
(EDCPX)EDCPW) 2 Bas —-.0075 .0372
FRMORW 2 Bos —.0023 .5786
SCTYPX 2 Bos —.2203 .5955
AGEMW 2 Bas —.0687 .0482
SIBX 2 Bz 1927 .1990
SIBW 2 Bos 3547 .1849
(SIBX)(SIBW) 2 Bz —.0635 .0427
Intercept 3 ay .0098 1.9450
EDCPX 3 B .0653 .1884
EDCPW 3 Bas .239%6 1746
(EDCPX)(EDCPW) 3 Bss —.0041 .0165
FRMORW 3 Bsa -.1372 2794
SCTYPX 3 Bss 6751 3238
AGEMW 3 Bss —-.1479 .0238
SIBX 3 Bsr .1631 .0837
SIBW 3 Bss .2047 .0919
(SIBX)(SIBW) 3 By —-.0251 .0171
Intercept 4 ay 4.5169 1.0796
EDCPX 4 Ba —-.1520 1110
EDCPW 4 B —.1804 .1039
(EDCPX)(EDCPW) 4 Bz .0156 .0104
FRMORW 4 B —.2324 .2328
SCTYPX 4 Bas -.2921 .2502
AGEMW 4 Bas -.0770 .0193
SIBX 4 Bz -.0217 .0676
SIBW 4 Bas .0503 .0781
(SIBX)(SIBW) 4 Bio .0076 .0132
Intercept 5 a; 2.8757 1.0748
EDCPX 5 B -.0299 .1155
EDCPW 5 Bs2 -.0624 .0900
(EDCPX)(EDCPW) 5 Bss .0021 .0101
FRMORW 5 Bss .3469 2414
SCTYPX 5 Bss .4738 .3838
AGEMW 5 Bs —.1345 .0258
SIBX 5 Bs7 .1424 .0887
SIBW 5 Bss .0837 .0899
(SIBX)(SIBW) 5 Bso 1257 .0155

be explained by the additive influence of these those on mobility effects reached by Blau and
two social strata.” However, the new analysis Duncan, this is not an indication that the mod-
does not lend credibility to the claim (Blau and els proposed here merely offer a more sophisti-
Duncan, 1967:397) that long distance mobility cated way to reach familiar conclusions. Four
depresses fertility. reasons explain this. First, the similarity be-

Although the new results largely confirm tween these results and those obtained by Blau
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and Duncan is an isolated empirical fact, and
not a general regularity. Second, our results
contradict some of the results obtained by Blau
and Duncan. Third, our models are conceptu-
ally suited tothe task athand, whereas the square
and diamond-additive models are not; thus the
diagonal models are always preferable to these
alternatives.!” Finally, whether or not mobility
effects are present, the diagonal models with
covariates allow researchers to bothexamine the
impact of suitably chosen explanatory variables
on the phenomenon under investigation and to
assesstherelative salience of (various)originand
destination states to the acculturation process.
By permitting inferences that were previously
unobtainable, these new models pave the way for
generating new questions and expanding the
theoretical agenda. Instead of focusing nar-
rowly on the mobility effect hypothesis, as in
the past, future workers may find it profitable
to construct and test more elaborate sociologi-
cal propositions about the relative and/or dif-
ferential importance of origins and desti-
nations.!'?

For example, one might hypothesize that so-
cialization to origin norms operates weakly
when mobility out of that state is prevalent
and/or anticipated, and strongly when this is
not the case. All else equal, the prevalence
hypothesis suggests that the origin weights
(see, for example, models 10-14 in Table 1)
should vary directly with the conditional prob-
ability of remaining in the class of origin
(hereafter p;5) and that when these conditional
probabilities are equal across origin classes,
the weights should be invariant across origin
classes, as in models 3-6 of Table 1.

Table 4 (Sobel, 1981) sheds light on the preva-
lence hypothesis.!® From the frequencies in the
table, the estimated conditional probabilities of
remaining in origin classes 1,. . .,5, are, re-
spectively: .56, .16, .28, .37, and .22. If the
prevalence hypothesis is correct, then, all else
equal, p;>ps, >Ps, >Ps >p.. The previous results
(Table 3) descriptively suggest that p, is largest,
followed by ps, ps, and p;, which are comparable
inmagnitude, and p,. As such, some descriptive,
but not overwhelming, support is offered for the
hypothesis itself.2°

17 This does not suggest, however, that the
diagonal models unequivocally apply in all mobility
effects research. See Sobel (1981:904) for further
discussion of this point.

18 Curiously enough, this issue, which is at least as
important and interesting as the mobility effects hy-
pothesis, has been largely ignored.

19 The sample size for Table 4 is 5958, rather than
5155, because 803 of the 5958 cases in Table 4 had
data missing on one or more of the independent
variables used in the analysis herein.

20 T do not attempt to rigorously assess the preva-
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Table 4. Cross-classification of Husband’s Father’s
Occupation and Husband’s March, 1962
Occupation, for Wives 42 to 61 Years Old
in March, 1962, Living with Husband, in
OCG Sample

Husband’s 1962

Husband's Father's Occupational Category

Occupational

Category 1 2 3 4 5

1 538 137 129 130 20
2 190 65 54 71 10
3 318 153 307 269 20
4 322 163 345 513 34
5 380 148 462 687 484

Note: n=5958.

The prevalence and anticipation hypotheses
in turn suggest further elaborations on our
models. Specifically, the prevalence hypothe-
sis suggests that p;, i=1, . . .,R, is a function of
the conditional probabilities p;%, i=1, . . .,
R, and perhaps, other factors. The anticipation
hypothesis suggests that different individuals
have different expectations about mobility, and
these expectations may be a function of vari-
ous exogenous variables. As such, the p;, i=1,
.. .,R (which are fixed effects in the diagonal
models proposed here) might be replaced by
individual specific random effects that may de-
pend on a vector of exogenous variables and a
parameter set (2.2!

Other developments are also possible,
though not all of these are discussed here. The
extension from a two-way cross-classification
to a multi-way cross-classification is not dis-
cussed. These and other developments may
constitute a potentially rich ground for future
workers interested in a variety of substantive
topics. While the focus here is on the mobility
problem, diagonal models can be fruitfully
applied in other areas, e.g., the study of so-
cialization processes. These models (or models
like these) could be used to study further
examples outside the mobility area, such as:

a) the relationship between geographic mo-
bility and income (Featherman and
Hauser, 1978);

b) religious conversion and fertility (Janssen
and Hauser, 1980);

¢) household decisions that are contingent
on the educational homogamy of marital
partners (Bumpass and Sweet, 1972);

d) the effects of status inconsistency.

lence hypothesis in this paper because a) the hypoth-
esis itself is suggested by a post-hoc analysis of the
results, and b) such a task, which would require
separating the influence of anticipations and preva-
lence, is well beyond the scope of this paper.

2! Gerhard Arminger and I are currently working
together on these and other extensions.

This content downloaded from 176.235.136.130 on Thu, 19 Dec 2019 11:10:55 UTC
All use subject to https://about.jstor.org/terms



SOCIAL MOBILITY AND FERTILITY

APPENDIX A. Obtaining Consistent Estimates
for Use as Start Values

To obtain consistent estimates of the parameters of
our models the following simple procedure may be
used:

Step 1. Take the diagonal responses only and use
ordinary least squares to estimate pyq; of equa-
tion (18), i=1,...,R. Under general conditions
(Theil, 1971) this procedure yields consistent esti-
mates of the parameters of (18).22

Step 2. Use the consistent estimates obtained in
step 1 to construct estimates of the pixqy and pykap
of equations (19) and (20) for all observations.
These estimates will also be consistent under gen-
eral conditions.

Step 3. Under the model of interest, impose the
linear restrictions (e.g., r; = 1—p;, i=1,. . .,R) to
algebraically transform the equation for yy and
then use ordinary least squares to obtain consis-
tent estimates of the weight parameters and, if
included, the mobility effects. Then, if one or more
of the resulting weight coefficients lies outside the
unit interval, it should be set at the value of the
closest endpoint.

For example, suppose the model under considera-
tion is given by (21)—(24). In step 1, take observations
on the diagonal, partition these into the appropriate

groups, i=1,. . .,R, and estimate the R regression .

equations. Notethatthisrequiresatleast L+ 1 observa-
tions for each diagonal cell. Next, use the parameter
estimates to construct estimates fyyxqy and fyyqg of
Miikapand gy forallobservationsinthe sample. Next,
using (23), transform equation (25) to:

Vik — Hikap = Pi (Giikap — Asxap) + ks

and use ordinary least squares to estimate the pa-
rameters p;, i=1,. . .,R. If a parameter estimate, say
p1, lies outside of [0,1], define a new estimate p, = 0
if p; < 0 and p, = 1if p, > 1. Otherwise, p; = p.
The procedure above yields consistent estimates
of all the parameters of the model, with the exception
of the parameter o2. In general, a consistent estimate
of 2 is not needed; however, if a consistent estimate
of o2 is needed, such an estimate may be obtained as
SSR/n, where SSR is the residual sum of squares
obtained by using the consistent estimates of the
other parameters to define fitted values ¥, i.e., SSR
= 3 (vix — 9%, and n is the total sample size.
Lik
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