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John J. McCall*

I. INTRODUCTION

This paper presents an a£alysis of the Continuous Work History Sample
of the Social Security Administration. The ddta cover the ten years 1957-
1966 and include information on race, age, sex; and estimated annual earn-
ings for 984,500 individuals. The earnings mobility of prime working age

males and females is anélyzed. The "prime working age" category includes

all those between the ages of 25 and 55.1 The unique features of the data

are their longitudinal character and the 1argé sample size. The first
feature permits the generation of a ten year earnings profile for each
individual in.the sample. Because of the large sample size, considerable
confidence can be attached to the empirical findings.

As with ail eﬁpirical data, these are also deficient in several
respects. An extensive discussion of these limitations is contained in
Section I1I. For now, it should be noted that the time series is short
(10 periods), the data are for individuals and not for families, and many
people are not covereé by Social Security. Thé second and third limitationé
are especiallybimportant to a study whose focus is on poverty dynamics.

It is imperative that the conclusions of this study be cohsidered in’
conjunction with th;se data limitations. ’

The analysis of the Social Security daﬁa follows the methodology out-
lined in [14] and exercised in [15, 18]. At some éoints i;’may be useful
to refer to these papers.

In the recent literature on poverty, several authors have investigated



the influence of the fate of change of_grdss national product (economic
growth) on the poverty population. All agree that growth does indeed have
a beneficial effect on the poverty population. These authors disagree,
however, concerning the extent of this positive influence. Some claim
that almost a}l groups partiéipate in growth with, in some cases, the gains
being greater for the non-white poor than for *the white poor.2 Others are
less sanguine about the overall effectsrof growth. They have advanced the
vhackwash thesis," which claims that certain subgroups in poverty are so
isolated from our society that their economic welfare is immune to aggre=
gatevgrowth.3 Finally, there are some wh§ claim that sustained economic
-growth will, for all practical purposes, eventu;lly eliminate pbvérty.4
Clearly, these hypotheses have different policy implications. If the
"packwash thesis" is true, then elimination of poverty requires special
programs in addition to sustained economic growth. The willingness of the
general populace to engage in anti-poverty programs is undoubtedly affected
by the rate of growth of GNP, that is, the alleviation of poverty has a
higher priorxity among the general populace when real incomes are rising.
However, the "backwash theéis" does not consider. these secqndary effects
of growth but maintainé that the direct effect§ of growth are not sufficiené
for the elimination of poverty. 1f the direct effects of growth reached
the entire population and tended to eliminate all poverty, less emphasis
should be placed on ;pecially designed ?nti-poverty programs suc£ as
Neighborhood Youth Corps and Job Coxrps.

" Given the limitations of the Social Security data, the‘use'of the
word poverty in the context of this study refers dnly to covered earnings

(earnings that are reported to Social Security) of employees and is
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irrespective of family size. Consequently, theré is no pne-to-ope corre~
spondence between those who would be designated poér here and those who are
poor according to the "official" definition of Poverty.s.'To avoid confusion
this study distinguishes between two sets of individuals, fhose who have a
low earning status (L) for the yea& under investigation and those who do
not have a low earning status (i). These Fmo'sets are obviously mntually‘
exclusive and, when combined with the set of individuals who were not

_ covered by Social Security for the particular year, the uncovered (U),
compose the entire continuous work history sample for that year.

Accordingly, in order to test these hypotheses using Social Security
data, individuals are classified into four groups, stayers in ;.léw earning
status (L), stayers in non-low earning status (L), stayers in the uncovered
category, and movers. Uncovered indicates that the individual's earnings
have for one reason or another not been reported to Social Security for
that particular-year.6 Stayers in L (L) were those who‘remained in L
(L) for the entire ten year period. Stayers in uncovered were those whose
earnings were not covered by Social Security for nine of the ten years.
Movers constitute the remaining individuals.

Since the foéus of this study is on movements into and out of thé low
earnings category, the income distribution was dichotomized according to
three different definitions of L: $1,500, $3,000, and $4,500, mainl§ to
measure the sensitivgty of the empirical findings to changes in earning
levels.7 A subsidiéry reason is the presence of several poverty standards
in use--for example, the Orshansky definition and that of the family
assistance plan. Although there is no one-to-one correspondence between

the definition of low earnings and these poverty definitions, they are
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certainly positively related.

Section II of this study summarizes the Markpvién methqu used to
formulate the model. The hypotheses that emerge from this model are also
presented together Qith the apéropriate stétistical tests. J

Section III describes the;Social Security data, mentioning some of
their limitations for the analysis of income dynamics. The results of the
various statistical tests are tﬁen reported for males in the following
order: (1) the validity of the stayer-mover model is established; (2) the
equality of stayer probabilities is then tested for various race and age
subgroups; (3) tests for the stationarity of the mover matrixes are then
performed; (4) the stationarity distributions ass;ciated with se&erél of
the mover matrixes are reported; (5) the simple least séuares regressions
of the transition probabilities oﬂ perxcentage change in GNP are calculated.
The results of a logit analysis of these same data are also indicated.

Section IV reports the results of the various statistical tests for
females. The format of this section is identical to that of Section III.

Section V p?esents a summary of the main findings.

-II. A MARKOVIAN MODEL OF EARNINGS MOBILITY

It is assumed that movements into and out of the low earnings category
can be described by a modified Markov model. The usual first order Markov
model assumes that movements into and out of L depend only on one's present

income position (L or i) and are independent of all prior income history.

Letting 1 and 2 denote L and L, respectively, the Py entry in the matrix,

Py1 Py2

Po1 Py
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denotes the conditional probability of going to j in the next period (year)
given that you are currently in i. The mathematicél analysis of such
stochastic processes is fairly elementary and accounts for theirfpopularity
as first approximations to'thg dynamics of real world phenomené;s

On purely theoretical grounds, a model as simple as this would yield
an inadequate description of income dynamiqs.' In theory the lehgth of time
in L or L should have an important influence on the probability of moving
to L or L during the subsequent period. For this reason a modified Maikov
process is psed to describe movements into and out of L. In this modified
process, four different classes are distinguishgd: stayers in L, stayers
in i, stayers in uncovered (u), and movers;.uncovered indicates.tﬁat the
individual has for one reason or another not been covered by Social Security
for the period in‘question. The behavior of the movers is assumed to follow
a simple first order Markov process, while the stayers are assumed t6 remain
in L, L, or U with probability one. This Markovian formul#tion proved to
be a very convenient device for organizing the massive Social Security
longitudinal file. |

In the analysis here an individual can occupy three states: L, L,
and U. Denoting L, i, and U by 1, 2, 3, respectively,.the law of motion
for this process is given by:

s

S5 + (1-s;) my., i=3 (i, =1,2,3)

| ad
Wl

(l-si) mij' iy jl
In this process the proportion of stayers in L, L, and U are denoted

by s,, s,, and s_, respectively.9 The mover matrix, mij' is assumed to be

1 2 3

a simple first order Markov process. For long time series, Goodman suggests

_—



the following approximétions to maximum 1ikelihood estimatoxrs of the

parameters

ml] = hij (i, =1, 2, 3)
and :
Si = fi (i=l"1 2),

where hij is the proportion of ;ndividuals ?n the ith jncome class in the
jnitial period who were in the jth income class in the following period
(considering ggix_individuals in the ith income class in the initial period
who were'not continuously in the class for all n periods), and fi is the
proportion of individuals in the ith income class in the initial period who
remained in that class for all n periﬁds. Even £hough this tiﬁé series is
quite short, these apprqximations will be made.l

The first economic hypothesis that emerges from this model is the
"packwash thesis,"” which maintains that there are hard core poor who aré
jmmune to overall economic growth. This hypothesis is easily tested by
determining if S is significantly different from zero. (9] This test can
also be used to test whether the stayer proportions in L and U are signif—.
icantly different from zero. In this way the validity of the stayer-model
can be ascertained.

The second hypothesis to be tested is the eqhaliﬁy of both s, and s,
for whites (W) and non-whites (N). Because of racial discrimination-one
- would anticipate that sﬁ - SY > 0 and sg - sg > 0. 1 ’ N

The third econbmic hypothesis is'that pecause of economic growth the
mover transition matrix will be nonstationary over the 1957-66 time period.

The stationarity of these matrixes can be tested using x2 methods developed

by Goodman {91. The hypothesis not dnly predicts nonstationarity but also
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the specific behavior of four of the transition probabilities over the period
of growth. In Qarticular, the L to L and L to L transition probabilities
should be negatively related to g, the percentage change in GNP, whereas
the L to L and L to L transition probabilities shouid bear a positive rela-
tion to g. These hypotﬁesesfare easily tested by running simple linear
regressions of each transition.probability'on.bu Since the dependent
variable is a probability and must be in the interval (0, 1), allogit
regression is more appropriate than the simple linear regressions. The
logit regression proceeds in two stages in estimating the regression

in (Igsé = o + Bg

where p is a transition probability.12 For a discussion of thié §rocedure
see [13, 25]. |

The following argument suggests that nonfwhite movers should benefit
more from the tight labor markets that accompany sustained economic growth
than their white counterparts. In periods of tight labor markets the number
of qualified whites who are currently searching for employment diminishes
as the white unemployed labor pool becomes dominated by those who have tried
and failed. Under these circumstances, it will no longer be economical to
use such simple screening devices as race, and employers will begin samplinq'
from the non-white distribution.13 This hypothesis can be tested by
measuring the relative changes in white and non-white transition probabii-
ities over this ten Qear period.

The estimated relations between transition probabilities and percentage
change in growth can be used to generate a steady state distribution that
is also a function of g, by replacing each of the nine transition probabil-

jities of the mover matrix by its estimate.



ﬁij = aij + B

_ The associated stated steady state vectorxr (ﬂl (g),'rr2 {(a9), w3 (g)) can then

139

be calculated for various values of g.

III. EMPIRICAL FINDINGS FOR PRIME WORKING AGE MALES

This section describes the Socia} Security déta, emphasizing their
limitations for poverty analysis, and presents empirical results for the '
1957-1966 Continuous Work History Sample. The focusAwill be on males in
the prime working age group (25-54) . Within this group, three subgroups
are distinguished: 25-34, 35-44, and 45-54; and three earning levels are
discussed, $1,500, $3,000, and $4,500.

Social Security data were available for the years 1957-1966. These
data include the one percent Continuous Work Bistory Sample-maintained by
the Social Security Administration as an aid in administering the Old Age
Survivors Disability and Health Insurance system (OASDHI). Earnings are
reported to the Social Security Administration for about 80 million people
each year under OASDHI. Governménﬁ employees are the largest group not
covered by this program. = However, for our analysis here the most impqrtant
group not coveréd by Social Security comprises domestics, migrant laborers,
other casual workers, and the unemployed. It is likely that most mgmbers
of this group are low earners. |

Basic demographic data are.obéainéd when the individual applies for a
social security number. These include date of birth, race, sexXx, and place
of birth. When employment commences in a covered activity, the employer
reports quarterly wages together with geographic location (by county ana
state) and industrial affiliation (by 4-digit industry codes of the

Standard Industrial Classification Manual). These quarterly data and the



basic demographic information are the main ingredients of the‘Continuous
Work History Sample.

Although such data,are‘unique’in their coverage and content, they do
have certain limitations for the analysis of low earnexs, the most important -
of which are:

(1) The data are collected for individuais rather than for
households. Consequehtl&; an individual may be earqing low

wages and be a member of a prosperous household, or he may be

earning high wages (when considered by himself) while he and

his large family are clearly destitute.

(2) There is no information on income from nod-employment
sources. An individual may appear to be in poverty on thevbasis

of his wage income but be relatively affluent when his non-wage

(dividends, interest; and so on) income is conéidered.14

(3) The problem of uncovered employment is perhaps the

most important deficiency'in‘the Social Security data. No

informatioh is available concerning an individual's income

behavior while he is in the uncovered state. Furthermore, the
movement from covered té uncovered can occur for a variety of
indistinguishable reasons. Among the most important are:

(a) if the ma#imum taxable income is earned in a prior quarter,

the individual will appear as uncovered in the current quarter;

(b) if the individual is unemployed for whatever reaéon, déath,

disability, retirement, etc.,15 or earns less than $50 he will

appear as uncovered in the quarter; (c) if his employer fails

to file a quarterly report (casual labor and domestics), he
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will appear uncovered; (d) if an individual in fact does move-
from covered to uncovered employment, he will appear as
uncovered; (e) céverage changed over the ten year peribd,’

1957—66.16

In spite of these limitatiéns these data seem to possess great potential
for studying the dynamics of poverty and income formation.

For each earning level, gn indiVidual may occupy one of three states,
L, i, and U, Movements among these states are assumed to be géverned by

the stayer-mover probability. process described in the previous section.

With three inc¢ome classes, three age categories, two sexX categories, and

two race categories, there are 36 states. The single 36 x 36 transition
matrix naturally decomposes into twelve 3 x 3 transition matrixes. Transi-
tion matrixes like these are calculated for each of the successiQe periods,
1957-1958, 1958-1959, . . . 1965-1966. Similar transition matrixes are
calculated for each of the three low earnings definitions. Those indi-
viduals who remained in L or L for the ten periods and those who. were
uncovered nine'of the ten are withdrawn from these transition matrixes
giving rise to revised.transition matrixes, the mover matrixes., Comparisons
between male non-whites and ﬁale whites will be our primary concern here.
Similar comparisons between sexes and between female non-whites and female
whites are presentéd in the next section. Because of the ambigquity of the
uncovered category, special assumptions are made tb condense the 3 x 3
matrixes to 2 x 2 matrixes, i.e., the uncovered state is elimin;ted.

Two kinds of stayer proportions or probabilities will be calculated.

The first is the conditional probability of remaining in L (L) over the

whole time period, given that a person was in L (L) in 1957. This stayer
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proportion is estimated by dividing the total number in L (L) for all ten
periods by the number in L (i)’in thé first period. This is dqne for each
of the six male non—incame categories. These proportions aré displayed in
Table 1 for eéch df the three earning levels. The proportion of male white
stayers in L is significantly less (at .00l) than the proportion of male
non-white stayers in L for each of thé three age categories.

Table 1 reports the male stayer proportions by race, age, and earnings
level. The stayer proportions are all significantly different from zero.17
This validates the use of the stayer-mover model. The fact that the pro-
portlon of stayers in L ‘exceeded zero tends to substantiate the backwash
thesis. There are groups in our society who were relatxvely immune to the
economic growth that occurred in the 1957-66 period. Furthermore, the
probability of staying in L for the remalning nine years given poverty in
1957 is an incr;asing function of age. This probabxlity is, of course, also
an increasing function of the earning level. The difference in these
probabilities across race agree with the hypotheses in Section II: the
probability of staying in L was significantly greater for npn-whites than
for whites18 and the probability of staying in L was significantly greater
for whites than for non-whites.l? These results were true for. all age
groups and all earnings lines.

The proportion of stayers in 1 is positively related to age for both
whites and non-whites and for all three definitions of low earnings. This
is not surprising because younger workers may be investing in job skills
in the first few years and then transiting to noﬁ—poverty in one of the

later years. Perhaps more importantly, the younger worker is more mobile

and in general more adaptable to improving economic conditions. The
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proportion of stayers in L was greatest for the 35-44 age group. This was
true for both whites and non;whiteﬁ and for all three definitions of L.
The second stayer probabi;ity is the unconditional probability of
remaining in L ox L for the ten periods. This probability is obtained by
dividing the total number of stayers in L-oXx L by the total number in the
appropriate category; for example, male, white, 2S-34.20 These stayer
probabilities are reported in Table 2 for male whites and non-whites, for

each age group and for each low earnings deflnltlon. within each categoxy

the proportion of movers is obtained by subtractihg the proportion of

stayers in L plus the proportion of stayers in L from one. The proportion
of movers in each non-lncome category is also recoxded in Table 2. It is
important to keep these mover proportions in mind when discussing differ-
ences in various mover matrixes. The relgtions between the male white and
male non-whit; unconditional.proportions are the same as those for the
conditional stayer proportions.

The proportion of movers is greater for non-whites than for whites.
This is true for all age groups and for all poverty lineg.

ANALYSIS OF THE MALE MOVER MATRIXES FOR 1960 AGE GROUPZl

The male mover matrixes are first analyzed for the 1960. age groups;
that is, an individualbis placed in one of the three age groups pased on
his age as of 1960. The behavior of each individual is then analyzed for
the ten years.

Deleting the stayers from the transition matrixes gives the mover
matrixes discussed earlier. Mover matrixes are shown in Table 3 for white
and non-white males between the ages of 35 and 44 (age as of 1960) for each

of the transition periods, 1957-1958, 1960-1961, and 1965-1966, when a
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$3000 earnings line is.used. The steady state distributions associated
with the 1957-1958 and 1965~1966 mover matfixes are also presented in Table
3 -B. Table 3 -C shows the corresponding population (stayers and movers)
steady state distribution. These distributions show the proportion of
individuals in each category at any point in time assuming that the particu-
lar transition matrix persists indefinitelyi Mbre specifically, let ﬂi be
the steady state proportion in.state i. Then the vector T = (wl, ﬂz. ﬂ3)
denotes the steady state distribution. Letting M denote the mover matrix,
T can be calculated from the following equations:
T =T and

Xwi = 1.22

Casual observation of the transition matrixes reveals their non-
stationarity, that is, the transition probabilities are not conétant‘over
time.23 For example, the probability of a non-white transiting from L to L
in 1957-58 wgs..74, in 1960-61 .68, and in 1964-65 .59. As previously
hypothesized, one would anticipate that the persistence of high growth rate#
would affect the mover transition matfix. In particular, it would be
expected ;hat for the movers, as GNP increased the probabilities of transits
from L to L and L to L would decline, while the probabilities of L to L
and from L to L would increase.24

These regressions tendrto verify the growth hypotheses. Note first
that for both whites ;W) and non-whites (N), the coefficients of ; have
the right sign., Furthermore, the values of these coefficients are highly
significant. Finally in all four cases the absolute size of the §

coefficient is larger for non-whites than for whites. This is consistent

with the hypothesis that non-white movers are more sensitive to growth than

-—
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their white counterparts. Results like these held for all age groups and
all earning levels.25 The results of the simple linear regressions are
virtually identical to both the weighted and unweighted logit regressions.
For this reason the logit results are not presented.

ELIMINATION OF THE UNCOVERED. CATEGORY .

The uncovered category can be removed by'the following method. Let
P ’ )

. i; , represent the fraction of individuals moving (between years)
31 32 .

from uncovered to L who were previously in L; it also represents the frac-

A=

tion of individuals moving (between years) from L to uncovered who stay in

L; finally, it represents the fraction of those. who stayed in uncovered

(for two consecutive years)'who also remained in L. The fraction, (1 - A)

has a similar interpretation for the L category. A A was calculated for

each of the nine mover matrixes. Several of the condensed mover matrixes
. 26
are presented in Table 5.
The associated steady state proportions are displayed in Table 5-B,
for the movers, and in 5-C for both movers and stayers.
For the 35-44 group and a $3000 earning level, the simple regressions

of the revised transition probabilities on g were (all statistically sig-

nificant):

Durbin-Watson
Statistic
W 2 o .
Pll 078 - 06191 b o = .52 . .89
W 2
Plz = .32 - l-3g, X = 054 107
N : 2 .
pll -91 - loog' r = -73 200 '
N = 041 - 2.6g' rz = 064 108
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Comparing both these regressions with those previously obtained and
Table 3 with Table 5 demonstrates invariant conclgsions. Both white and
non-white movers benefit from increases in g with non—whites‘benefiting
more. |
Iv. EM.PIRICAL FINDINGS FOR FEMALES.

The presentation of results follows the same order as in Section IIIL.

ﬁecause of these similarities, the tabular presentations are accompanied by
very brief descriptions.

The empirical findings presented here emphasize comparisons of the
economic performance between white and non—whiﬁekfemales. Differences
among age categories (25-34, 35-44, 45-54) are also noted for both.

A cursory examination‘éf the differences getween males and females
clearly illpstrates that the ecénomic performance of males is, in general,
superior to that of females. There are several explanations of this, the
most obvious being job market discrimination and the fact that because of
the females' role in our society many utility producing services they per-
form are not or cannot be converted into their income equivalents. By the
same fact, females' participatioh in the labor force lacks the stability of
the male. For this reason employers are less willing to invest in.female
human capital. This lowérs their prodﬁctivity and wages.

The effect of iqproved economic conditions on female labor participa—
tion rates could in theory be either positive or negative.27 The rise in
family income accompénying-growth could cause the wife to reduce her labor -
force participation. On the other hand, occupations previously closed to
women would in periods of sustained growth demand their services. These

improved job opportunities could cause female labor participation to
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increase. Unfortunately, the results of the énalysis hefe are inconclﬁsive
on this point since the unit of measure is the individual and hot the family.

Nevertheless, thef do suggest that, for both whites and non-ﬁhites, the
female labor particip#tioq rate is positively related to economic growth.

With respect to females whose low earning (L) or non-low earning (L)
status is affected by sustained growth (the so-called movers), both whites
and non-whites exhibited substantial improvements, with non-whites benefiting
slightly more than whites. These differences in white and non-white per-
formance are not nearly as great, however, a§ those discovered in the case
of non-white and white male movers. These relative improvements were again
measured by changes in the transition probabilities of the mover Qatrix.
For both white and non-white femaies,,the probabilities of moving from L to
L and from L to L increased, while the probébilities of moving from L toL
and from L to L declined. |

Contrary to the performance of male movers, the non-white females did
not always benefit more from growth than their white counterparts. The
benefits accruing to non-whites relative to whites as a consequence of
growth depended on age, earning'level,‘and‘the transiﬁiqn probability used
to measure iﬁprovement. |

Table 6 presents the female stayer proportion§ by race, age and earning. -
level. The stayer proportions are all significantly different fgom';ero at
the .0l level. Thus the stayer-mover Markov model gives a better description
of female earnings ﬁobility than the simple Markov model..-The pioportion of
females who'remained in L through'l;66 given occupancy.in L duringv1957 is
significantly higher for non-whites than for whites at the ,001 level.

This result is indepéndent of age and earning level and correspohds to the

—
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analysis of non-white male st;jers relative'to whites (see Table 1).‘ How-
ever, this finding does require more interpretationythan in the case 6f
méles. Perhaps those who were stayers in L were mainly wogking wives-ﬁho
chose to work part4time. This topic requires further Qtudy. it should‘be
noted though that approximatel? one-quarter of non-white families have a
female head. With the exception of the 25f34 age group, the non-low earning
stayexr proportions were significantly (at .005) greater for whites than for
non-whites., This was true for all eérning levels. For the 25~-34 age group
the differences Were(significént-for the $1500 (at .005) and $3600 {at .10)
earning levels, but insignificant for the $4500 earning level.

The proportion of stayers in L is positively relatéd to agg.for both
whites and non-whites at all three earning'levels.

The second stayer probability is the unconditional probability of
remaining in L or L for the ten periods. This proﬁébiliﬁy is obtained by
dividing the total number of stayers in L or L by the total number in the
specific non-income category, for example, female, white, 25-34. These
stayer probabilities are reported in Table 7 for female.whites and non-

whites, for each age group and for each earning level. Note that the prob-

abilities of staying in L are somewhat similar for non-white males and
white females (compare Table 2). Within each non-income categqiy the pro-
portion of movers is obtained by subtracting the proportion of stayers in
L from one. The proportion of movers in each non-income category ié also
recorded in Table 7. It is important to keep these mover proportions in
mind when discussing differences in various mover matrixes. In Table 7
note that the proportion of movers is roughly the same for whites and non-

whites for each of the age categories and earning levels, This was not



the case for males.

ANALYSIS OF THE MOVER MATRIXES FOR 1960 AGE GROUP

The mover mafrixés are first analyzed for the 1960 agé droups; that is,
an individual is placed in one of the three age groups baséd Onlhis age as
of 1960. The behavior of each individual is then analyzed for the ten years.

Deleting the stayers from. the transition matrixes gives the mover -
matrixes discussed earlier. Mover matrixes are'shown in Table 8 for white
and non-white females between the ages of 35 and 44 (age as of 1960) for
each of the transition périods, 1957-1958, 1960-1961, and 1965-1966, when
a $1500 earning level is used. The steady state distributions associated
with the 1957-1958 and 1965-1966 mover matrixes are alsé presented in
Table 8 -B. These distributions show the proportion of individuals in
each category at any point in time assuming“that the particular transition
matrix persisis indefinitely; The corresponding population (movers and
stayers) steady state‘distributions are shown in T;ble 8 -C.

Casual observation of the-tQansition matrixes reveals their non-
stationarity, that is, the transition probabilities are npt‘constant over
time.z8 For example, the probability of a non-white transiting‘from L to
L in 1957-1958 is .65, in 1960-1961 is'.ao, and 1964~1965 is..83., As
previously h?pothesized, one would anticipate that changes in q;oﬁth rates
would affect the mover transition matriﬁ, To measure this relation each of
the transition probabilities was regressed on percentage chanée in GNP.

For the 35-44 age group and a $1500 eafning level the simple regressions
shown in Table 9 were obtained.

These regressions yieided mixed results. in éome cases, there was no

significant relationship between g and a particular transition probability
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\

while in others the relation was significant. Also in some cases non-whites
were more strongly influencea by § than whites while in otﬂer cases the
reverse was true. Contrary to the findings for males, movements from
uncovered to L are strongly influenced by g for both whites and non-whites.
Changes in g also influence movements of non-whites from U to L. Female
labo; participation rates are sensitive to changes in economic growth.

V. CONCLUSIONS

This study has presented an analysis of the COntinqous Work History
Sample of the Social Secufity Administration. This longitudinal sample
covered the years 1957-~1966 and included 984,500 individuals. The analysis
foﬁused on males and females in the 25-55 age grbup. Tﬂe earnings mobility
of both groups were investigated using a simple Markov model. Movements
across three different earning levels ($1506,-$3000, $4500) were measured.
The following.results wére oStained for males.

(1) The probability of remaining in a low earnings category all ten
years given low earnings in 1957 was significantly greater than zero. This
was true for both white and non-white males for all age groups, and for
each of the three measures of low earnings. , I

(2) ,The probability of remaining in a low earnings caﬁegory all ten
years given low earnings in 1957 was significantly larger for mgle.non-
whites than for male whites. This was true for all age groups and all
eainings levels.

(3) The probability of remaining in a non-low earnings category all

" ten yeér;.given high earnings in 1957 was significantly greater than zero.

This was also true for both white and non-white males for all age groups

and for each of the three measures of low earnings. This result in



conjunction with (1) validatgs the use of the stayer-mover Markov model.

(4) The probability of remaiping in a non-low earninés category all
ten years g}ven high earnings in 1957 was significantly greater for male
whites than for male non-whites. This was t;ue for all age groups and all
earning levels.

{5) The low earning and non-IOW‘earning stayers were deléted from the
sampie and the behavior of the male movers was analyzed. For all male
movers, a strong systematic relat;onship was observed between each of the
low earning and non-low eérning transition probabilities and percentage
change in GNP.

(6) Economic growth had a stronge:»influence on nén-white male
movers than on whiﬁe male movers, that is, the relative changes in the
transition prqbabilitiés across each‘offtheéeAearnings levels were greater
for non-whites than for whités.

Analysis of the female population produced the following results:

(1) The probability of rema;ning in a low earnings category all ten
years given low earnings in 1957 was significantly greater than zero. This
wasrtrue for white and non-white females, for all age groups, and for each
. of the three measures of low earnings.

(2) Year-by-year transition matrixes were also calculatedlfoi the
female movers, that is, all those:'who were not stayers in L, i, or U,

Both whites and non-white females benefitéd from growth., However, the
relationships between the four L-L transition probabilities and percentage
change in GNP were not neariy as strong as those for males. Differencés

between white and non-white female movers were qlso much smaller than for

males.
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(3) The transition probabilities from U to L and from U to L were more
closely associated with percentage change in GNP th?n the corresponding male
probabilities. These results suggest that the labor participation rates for

females identified as movers have a strong positive relation to growth.
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Table 1, MALE STAYER PROPORTIONS, 1957-1966°

Low earnings ) Non-low earnings
Non-wﬁite Whiﬁe : Age group - None-white White
SlSOO earning level : (as of 1960) $1500 earning level

.03 02 , 25-34 . .53 .69

.05 .04 35-44 ' | .57 .73

.06 .05 45-54 | .55 .70
$3000 earning level " $3000 ea;ning 1e§el

.14 05 25-34 | .48 .64

.17 .08 35-44 .53 .69

.19 .10 45-54 .52 .65

$4500 earning level $4500 earningﬁievel
.28 .10 25-34 v .34 .57
.31 .14 35=-44 .40 .62
.32 7 . 45-54 39 .58

aThese proportions can be interpreted as the conditional probability of

staying in L (L) all ten years given presence in L (f) in 1957. .
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Table 3. MATRIX ANALYSIS FOR MALES (35-44) WHEN A

$3000 EARNING LEVEL 1S USED
(1960 age group)

24

White Non~-white
L L u L L u
A. Mover matrixes
1957-58
L .62 .23 .15 .74 .13 .14
L .28 .69 003 040 .58 502
4] .22 .06 .72 .28 .02 .70
1961-62
L .56 .26 .19 .68 .17 .14
L .13 .83 .03 .17 .81 .01
U .21 .05 .74 .28 .02 .70
1965-66
L .52 .27 .21 .59 .26 .16
L .10 .87 .03 e .86 .0l
U .13 .04 .83 .19 .02 .78
B. Steady state distributions
1957-58 040 ] 35 024 . 56 ’ 018 .26
1965-66 .19 o49 .32 .26 .51 .23
C. Total steady state distributionsb
1957-58 S .22 .63 .16 .47 .30 .23
1965-66, a2 .70 .20 .26 .53 .21

aThis group_inciudes 94,802 whites and 12,757 non-whites. Almost 50 percent
of the whites are movers, whereas 69 percent of non:whites are movers.

Approximately 45 percent of whites were stayers in L, only 18 percent of

non-whites were in this category. Almost 8 percent of non-whites stayed in
L while 1.6 percent of whites were similarly affected. The percent who
4 percent for

stayed in uncovered were about the same for the two groups:
whites and 5 percent for non-whites,

b . . . . .
This distribution includes both movers and stayers.



25

Table 4. REGRESSION OF TRANSITION PROBABILITIES ON GROWTH IN GNP

Coefficient

'Durbin—Watsgn

Probability Constant of g r2 Statistic
1. p” 63 1.1 94 2.1
* pll [ ] L ] [ ] .

2. pY .76 1.5 72 1.4
L ] pll L] [ ] [ ] .

3. p 20 74 53 1.0
L] plz L] * - L ]

4. pr .09 1.4 80 1.3
- P12 L L 3 | L. .

5. p° .25 1.7 63 1.1
. p21 . . . -

6. o 35 2.7 70 1.2
rzl . L . -

7. p" 72 1.7 63 1.2
. P22 . ‘ . . .

8. p> 62 2.8 7 1.2
. pzz . . . -

a : \ L s s
The Durbin-Watson statistic was calculated for each of these regressions.

However, the sample size is so small that it is difficult to détect,correla—

tion of errors.

See [l]p p. 424,
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Table S, MATRIX ANALYSIS FOR MALES (35-44) WHEN A
" $§3000 EARNING LEVEL IS USED
(Uncovered category removed)
\
White Non-white
L L L L
A. Mover matrixesr
1957-58
L | | 75 .25 .88 .12
L .36 .64 .45 .55
1961-62
L - o 74 .26 .85 ° .15
L .22 .78 .23 .77
1965-66
.72 ¢ .28 .79 .21
L , .20 .80 .18 .82
B, Steady state distributions
1957-58 | .59 .41 .79 .21
1965-66 * ' .43 057 .46 -53
C. Total steady state distributions
1957-58 : . 034 .66 069 .31
1965-66 * ' 026 .74 044 056




Table 6.

FEMALE STAYER PROPORTIONS, -

1957-1966

27

Low earnings

Non-white Eéisg
$1500 earning level
.05 .02
.11 .04
.18 .07
$3000 earning level
.17 .08
.28 .16
.32 .20
$4500 earning level
.29 .18
.41 .31
.44 .36

Ag e group

(as of 1960)

25-34
35-44

45-54

25-34
35-44

45-54

25-34
35-44

45-54

Non-low earnings

.None-white

White

$1500 earning . level

.34 .30
.45 .52
.48 .56
$3000 earning level
.30 .27
.43 .49
;47 .54
$4500 earning leve;
| .28 <26
.33 .43
.32 .47
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Table 8.

MATRIX ANALYSIS FOR FEMALES (35-44) WHEN A
$1500 EARNING LEVEL 1S USED
(1960 age group)

29

White Non-white
L L u L L u
A. Mover matrixes
1957-58
L .58 .21 .21 .65 .14 .21
L .26 .69 .05 .30 .65 .05
U .17 .03 .80 .20 .02 .77
1961-62
L .53 .25 .22 .63 .16 .21
L .13 .83 .04 .17 .80 .03
U .22 .04 .73 .26 .02 .72
19A5-66
L .51 .28 .20 .60 .21 .18
L .12 .85 .03 .14 .83 .02
u .16 .04 .79 .21 .04 .75
B. Steady state distributions
1957-58 .33 .27 .40 .40 .19 .41
1965-66 .22 .49 .29 .30 .44 «26
C. Total steady state distributions
1957-58 .26 .30 .45 .34 .21 .46
1965-66 .17 <47 .36 26 .41 .33
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Table 9., REGRESSION OF TRANSITION PROBABILITIES ON GROWTH IN GNP

Coefficient Durbin-Watson
Probability Constant of g o Statistic
1. pV .58 .63 .79 1.3
- Pn
2. p, .64 .23 .16 1.4
- Py
3. p .20 .75 .86 1.8
- Py
4. pY .13 .59 .51 1.8
- Pp |
5. p° .23 1.32 .55 1
- 21 ' -
6. po .26 1.35 .43 1.1
21 |
7. p° .71 1.48 .54 1
22
8. py 70 1.47 .40 1.1
- 22 * ]
9. p" 19 .19 .04 1.5
[ ] ul L ]
10. po .22 .38 .19 1.7
ul
W
11. b, .03 .19 .57 1.9
12. pﬁz .02 .21 .57 1.2
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lThese were sdbdividéd into three age éroups: 25-34, 35-44, and 45-54.,

2see (8] and [23]. |

3See {1] and [2]. (3] is also germane.. An indiQiduai is immuné éo
growth if he .remains in poverty during periods of sustained growth. |

4In the period considered, the annual percentageichange in GNP raﬁged

from one to nine perxcent. Overall, the period was marked by considerable
growth with relatively small changes in the price level.

5The distinguishing chara;teristics of "poverty" are discussed in [7]
and [20). |

6It should be noted that for all individuals in the ten year file,
earnings must have been covered for at least one year.

7In measuring income dynamics in general it would have been preferable
to have partitioned the income distribution into four categories: 0-1500,
1501-3000, 3001-4500, >‘4500. However, once the dichotomous procedure was

adopted, it was too costly to repartition. This will be done in a



2
subsequent study.

8See the pioneering work of Solow Izi) for a thorough discussion of
Markov models and their application to incomé %isfributions.

9For a discussion of the stayer-mover model see (4] and [9].
loThe exact method used ishdescribed in [9), pp. 854-855. Because of ,

the small size of n, there is an upward bias in the estimates of the stayer

proportions.

llThe standard statistical procedure was used to test these inequal-

ities. See [S].

12'rhroughout this.study it is assumed that constant values of g do not
cause changes in the transition probabilities; that is,'the process is
stationary for fixed growth rates. Obviously this is a very crude approxi-
mation. Persistently high values of g will undoubtedly influence these
transition probabilities. Appropriate modification§ will be made in a
subsequent study.

13A more complete discussion of this hypothesis is contained in [17].

14For a complete description of these data, see (18}, (22], [26], and

[27].

15Individuals who are disabled and becompleligible for Social Security

benefits cannot be identified by Ehese Social Security data, i,é., they

~

.are treated as uncovered.

1 .
6See Appendix A of [18) for the scope and incidence of these changes.

1
7The Goodman test described in the previous section was applied to

these data. The null hypothesis of equality with zero was rejected in
every case at significance levels above ,0l.

- 18The null hypothesis of equality was rejected in every case at



33

-

significance levels beyond . 025,
l9,For these differences the significance level was always greater
than .001.

20It isvimportant for policy to distinguish between these two prob-
abilities, The conditional p;ébabilities of staying in L or L could be
quite high, while thé unconditional probabilities of staying in L for all
ten years could be quite small. It is also necessary to calculate the
unconditional probabilities in order to obtain the mover proportions. It
should also be remembered that the estimates of the conditional prob-
abilities are biased upward.

21This analysis was also conducted for a current aée.group,-i.e., the
age intervals~-25-34, 35-44, 45-54--were held fixed err timef The 1960 age
grouping confounds the effects of aging and of transitions as of a fixed
age. The current age analysis is better designed t6 hold the effects of
aging constant. However, differences between these analyses were negli- .
gible. Hence the curreﬁt age results are ngt presented.

2For a more complete description of the properties of Markov chainé

see [14] qnd references listed there.

23Statistical tests verified these casual observations. Using the~x2
tests developed by Goodman [10], the hypothesis of stationarityhcould be
rejected at very hiqh levels of significance.

241n making the distinction between stayers and movers only those who
remained in L (L) for the entire ten year period were movers, Hence, for
any two successive years the mover matrix can have transitions from L (L)

in year t to L (L) in year t + 1,
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25Three alternative explanaﬁions of these difﬁerences are (1) the
South to North and rural to u?ban migration rates were higher for non-whites
than whites, (2) improvements in the qﬁality of education were greater for
non-whites than,whites, and (3) civil rights legislation and the subsequent
reduction in job discrimination caused non-whites to improve faster than
whites. None of these alternative e#planations is investigated here.
26The method assumes that emergence from uncovered gives information
concerning the income distribution of the uncovered category. The procedure
may be biased, but given the paucity of information regafding thé uncovered
catggory, the bias cannot be measured. All those who were ever uncovered,
are covered for at least one of the ten periods. Their income during this
covered period is our ﬁeasure of uncovered behavior.

2750e (6] and [19].

28Using the x2 tests developed by Goodman ([10], the hypothesis of

stationarity could be rejected at very high levels of significance.
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