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Correlation between Age and Education specific
In and Out migration rates

Donald E. Voth and Kevin Ramey'
Professor of Rural Sociology
University of Arkansas

Abstract

Recent work on migration has tended to emphasize the weaknesses of
net migration, and to advocate analyzing in-migration and out-migration
separately. However, data sources available for this are very limited,
and, when geographical units of analysis, such as communities or
counties, are used, in-migration and out-migration are usually
positively correlated. Since the relationship between in-migration and
out-migration results from the complicated, concrete processes of human
capital formation and utilization, specific patterns should emerge.
However, partly because of data limitations, relatively little has been
done on the correlation between in-migration and out-migration within
sub-categories of the population. Using a special data source from the
U. S. Census bureau, and examining the 653 counties found in the seven
states making up the Lower Mississippi Delta region, we examine these
correlations in detail, focusing upon 30 age and educational level
categories of the population. Although in-migration and out-migration
are correlated, with an overall average of about +.l11, it is che
patterns which are the most interesting. Differences in educational
levels of in-migrants and out-migrants substantially affect the
correlations. When educational levels are the same, correlations are
positive and reach as high as .60. When educational levels are
Cifferent, in either direction, these correlations become negative. To
examine this pattern further, we isolate communities with colleges and
universities, presumably experiencing both in-migration and out-
migration of people with higher levels of education. We also try to

_isclate those counties with high levels of in-migration and out-
migration of people with the lowest levels of education, and find most
of them to be rural caunties in Kentucky, along a line defined by the
Boone National Forest in Eastern Kentucky.

| voth is Professor of Rural Sociology, University of Arkansas.
Ramey is a work-study student in the Department of Agricultural
Economics and Rural Sociology at the University of Arkansas. Work on
this paper is supported, in part, by Arkansas Agricultural Experiment
Station research project 1449, and by the Arkansas Center of the Rural
Policy Research Institute (RUPRI) .
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Correlation between Age and Education specific
In and Out migration rates

Donald E. Voth and Kevin Ramey
Professor of Rural Sociology
University of Arkansas

A very large proportion of the work on internal migration uses net
migration, usually calculated as a residual. At the same time, a
supstantial literature critical of the use of net migration rates (see
Galle, et al., 1993} has developed. This literature usually advocates
the use of in-migration and out-migration rates separately. Also bhoth
the prevailing “push and pull* perspective and the *“human capital"
approach to migration imply the need to examine in-migration and out-
migration separately, since one implies that different community
characteristics attract different people, and, perhaps. repel others and
the other implies that, throughout the life cycle, preferred
destinations and origins will vary substantially (Voth, Killian, and
Farmer, forthcoming). It is well known, though, that, when geographical
entities are the units of analysis, in-migration and out-migration tend
to be positively correlated, sometimes quite highly. This
generalization is quite consistent with what is known about migration
streams and counter-streams. Galle, et al. have recently attempted to
“resurrect” net migration, as well as several other measures,

. 2 such as
the "turnover rate,", =tc. in a brief article which examines the
relationships among the various measures of migration (1993). They

focus, in part, upon the mathematical relationships between the measures
of association of in-migration, out-migration, and net (or other
combined)} measures of migration with various "determinants* of
migration.

One important aspect of these interrelationships among measures of
migration i3 the nature of the (usually) positive empirical relationship
between in-migration and out-migration. In the form of the county-to-
county migration flow tapes for 1980 and similar data soon to be
available for 1990, data are now available which allow detailed
empirical analysis of these relationships. Here we demonstrate some of
these relationships for the 653 counties of the seven states included in
what is referred to as the Lower Mississippi Delta Region ({Arkansas,
Illinois, Louisiana, Kentucky, Mississippi, Missouri, Tennessee),
focusing upon a detailed classification of migrants by age and
educational level. These counties range in size from Cook county in
Illinois to the many very small rural counties found in these seven

states. 100 of the counties are metropolitan, the rest are non-
metropolitan.

Migration rates were calculated for each of the 30 age and
educational level groups for each of the 653 counties. The age and
educational level categories are shown in Table 1. Because of the
existence of some empty denominators in small counties, the denominators
used to calculate the 30 rates for each county were, throughout, all
persons in the respective age category. Thus, all educational level
groups among those 18-24 years of are had the same denominator. A 30
by 30 correlation matrix was calculated among these rates. This
correlation matrix is presented in Table 2. To facilitate
interpretation, Taple 2 includes the ranks of these correliation
coefficients within columns, that is within each of the 30 out-migration
rates. The ranks are from lowest correlation to highest.

The patterns that emerge include the following: First, the main
diagonal is always posicive, and sometimes relatively large. The .60
for the out-migration and in-migration of 18-24 year-olds who have
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completed college (OUTRATS and INRATS) is the highest on the main
diagonal, followed by the .56 for the out-migration and in-migration of
these 35-44 with advanced college degrees (OUTRATL18 and INRAT1S).
Interestingly, the lowest correlation on the main diagonal is for the
in-migration and out-migration of those with some college, but who have
not completed college (OUTRAT4 and INRAT4), the immediate neighbor of
OUTRATS and INRATS above, which is the highest on the main diagonal.
Second, the overall average of all 900 correlations is positive, but low
(.11). Third, each column has negative correlations, the greatest of
which are in the range of -.20 to -.28. The greatest negative is
between the out-migration of 25-34 year-olds with 1-3 years of college
(OUTRAT10) and the in-migration wf 25-34 year-olds with the lowest level
of eduction (INRAT7). Finally, the main diagonal, while it ranks quite
high, is not the highest correlation in most columns. See, for example,
the columns for OUTRATS and OUTRATS6.

Table 3 was calculated as averages of sub-groups of these 900
correlation coefficients to explore the patterns of correlation between
in-migration and out-migration more closely focusing, of course, upon
the age,/education matrix. The horizontal axis of Table 3 represents the
relationship between in-migration rates and out-migration rates by
educational level, ranging from those where the educational level of in-
migrants and ocut-migrants was the same (C), to those with in-migrants
from five categories- less education than out-migrants (-5), to those
with in-migrants with five categories more education than out-migrants
(+5). The vertical axis similarly represents age level differences
among in-migrants and out-migrants. The mid-point again represents
average correlations between categories in which in-migrants and out-
migrants were of the same age. Since there were only five categories of
age, the maximum differences are, of course, four categories in the
negative direction (in-migrants younger than out-migrants) and in the
positive direction (in-migrants older than out-migrants}.

.Selected components of Table 3 are displayed in Figures 1 to 3.
Figure 1 shows the average correlations between in-migration and out-
migration at the negative extreme (in-migrants five categories less
education, at the mid-point {in-migrants and out-migrants at the same
level of education), and at the positive extreme (in-migrants five
categories older). Figures 2 and 3 show the relationship between age
differences and the average correlation between in-migration and out-
migration, illustrating, as it were, the third dimension of Figure 1.
Figure 2 shows the relaticnship between age differences at all negative
education differences up to zero, Figure 3 shows the relationship

petween age differences at all positive education differences from zero
to five.

The pattern on the education dimension is very distinct. It is
symmetrical, is highest when educational levels of in-migrants and out-
migrants are the same, declines as these levels diverge in both
directions, and ultimately becomes negative when the educational
difference among in-migrants and out-migrants exceeds three categories.

The highest average correlation coefficient is not, however, at
the center of the matrix, where both age and education levels are the
same (the main diagonal of Table 2). The correlation at the center is
.30, whereas the highest average correlation is for thos. cases where

2 we arbitrarily used the categories of educational level and age
from Table 1, rather than trying to convert these to years of education
and years of age. It should be noted, of course, that the categories
are not of the same length.
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in-migrants are one age category less than out-migrants, while education
is the same (.33, Table 3).

The age dimension has a lesser impact upon the correlation between
in-migration and out-migration, and the pattern is quite biased. The
highest average correlation is found where in-migrants are two age
categories younger than out-migrants (.14).

A two-way analysis of variance was performed with the correlation
between the in-migration and out-migration rates as the dependent
variable and the education and age categories as the factors. It is
presented in Table 4. The first frame of Table 4 shows it for all 653
counties taken together (All counties). Educatiou differences explained
about 44% of the variance in the correlation coeificients, and age
differences only about 2% (Table 4).

Thus, it appears that (1) educational.levels are more important in
the correlation between in-migratien and out-migration, (2) at the same
levels of education, in-migration and out-migration are positively
correlated, whereas at substantially different levels, in-migration and
out-migration are negatively correlated, (3} by age, in-migration of
somewhat younger people tends to be associated with the out-migration of
somewhat older people, and (4) hardly any of these correlations are high
enough to allow predicting or estimating one from the other (in-
migration from out-migration or vice-versa).

These patterns of correlation between out-migration and in-
migration by educational level might well summarize several significant
underlying dynamics. One which 1is almost certainly operative is higher
education. A key aspect of the communities of both origin and
destination, especially when migration is seen as part <f a human
capital development and exploitation process., is the existence of higher
education institutions. Thus it seems likely that, to a significant
extent, the pattern of correlations associated with differences in
educational level might result from this human capital development
process. Counties with colleges or universities presumably both receive
and lost more relatively highly educated persons.

At the other end of the continuum, some counties may be
characterized by the scirculation® of people with low levels of
education. Presumably these might be, for example, rural counties with
on-going streams of out and return migration to specific urban areas for
employment, streams such as those out of Kentucky (Brown, etc.).

First we examined the possible effect of the presence of colleges
or universities. Figure 4 shows the pattern of average correlations for
two groups of counties by educational differences for those that had
colleges or universities and those that did not. It is clear from
Figure 4 that the pattern of in-migration and out-migration being
correlated along similar educational levels is more pronounced when
colleges or universities are present. However, it also exists for
counties without these institutions, indicating there is more involved
than merely migrating for post-highschool education and training. The
analyses of variance of these counties are also shown in Table 4.
Educational level differences for counties without colleges and
universities still account for 32 percent of the variation in tha
correlation between in-migration and out-migration.

We then examined those counties which showed the highest wvalues on
migration factors representing the in-migration of people with low
levels of education and the in-migration of people with the same
characteristic. These factors were created from the 30 in-migration and
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out-migration rates (Voth, et al., 1993). Table 5 shows the 12 counties
showing simultaneously the highest rates of out-migration and in-
migration of people with the lowest levels of education (the criterion
was an arbitrary +l.-. or more on both factors). Remarkably, 9 of these
counties are in Kentucky, all are rural, and only 2 are in the Lower
Mississippi Delta region, where one might have expected this pattern of
migration. Most part they are very small rural counties. Perhaps the
most interesting aspect of the 9 found in Kentucky is that 6 (Lewis,
Menifee, Powell, Wolfe, Jackson, and Whitley) either contain parts of,
are in close proximity to the Daniel Boone National forest. Four
(Menifee, Powell, Wolfe, and Jackson) are in the area covered in the
early studies of migration patterns, kinship ties affecting migration,
and assimilation carried out by Schwarzweller (1963), Brown, et al
(1963). Similar rural-urban migration patterns are also discussed in
Fuller (1970), who summarizes the very interesting work on migration
streams done by Eldon Smith in his Ph. D. Dissertation (1956).’

To examine the stability of the correlations between in-migration
and out-migration for the 30 age/educational level groups in Table 2 a
correlation matrix was calculated among the seven Lower Mississippi
delta states, the overall of all states combined, and those counties
with and without colleges or universities. This correlation matrix is
shown in Table 6. All correlations are, of course, statistically
significant at the .001 level. Most are high, in the range of .65 and
above. Arkansas stands out with a relatively low correlation with the
total of all states combined, and, of course, also with the other
states. Other than Arkansas, however, Table 6 indicates a high degree
of stability among the correlations between in-migration and out-
migration of the 30 age/educational level categories, at least for the
states of the Lower Mississippi Delta region, suggesting a certain
amount of generalizability for the empirical relationships shown here.

In summary, the correlation between in-migration and out-migration
which is not, by itself, very strong, is strongly affected by the
relative educational levels of the in-migrants and out-migrants, and
only very weakly affected by their relative ages. Counties that are
destinations for highly educated persons also lose many such persons.
These counties, in turn, lose significantly fewer of their people with
low levels of education. For counties with colleges or universities,
the highest average correlation at the same levels of education is .38
when in-migrants are one category younger than out-migrants. Although
this pattern is partly the consequence of the human capital formation
function of communities which have colleges or universities, it prevails
elsewhere as well. For some reason Kentucky has nearly all of the
counties characterized by the lower end of this correlation, the
simultaneous in-migration and out-migration of persons with very low
levels of education. In Kentucky these counties tend to either contain
or be close to a major national forest.

3
2
5
?

} Tt seems evident, then, that the role of dependance upon
forestry, national forests, timber production, recreation, or some
combination of these, or, perhaps, even long-standing social
organizational and cultural patterns associated with counties where any
or all of these things prevail, should be examined as a possible "cause*

of the "circulation® of persons with very low levels of education. That
can, of course, be done with this data set. Perhaps additional work
will be completed by the time the paper is presented.

S

,
Q ABLE /
FRIC BEST COPY AVAIL

Aruitoxt provided by Eic:




References

Brown, James S., Harry K. Schwarzweller, and Joseph J. Mangalam
1963 “Kentucky Mouitain Migration and the Stem-Family: An
American Variation on the Theme by LePlay,* Rural Sociology,
Vol. 28 (No. 1, March).

Fuller, Varden
1970 Rural Worker Adjustment to Urban Life: An Assessment of the
Research. Ann Arbor, Michigan: Institute of Labor and
Industrial Relations, University of Michigan/Wayne State

University, Policy Papers in Human Resources and Industrial
Relations, No. 15

Galle, Omer R., Jeffrey A. Burr, and Lloyd B. Potter
1993 “Rethinking measures of migration: on the decomposition of
net migration," Social Indicators Research, Vol. 28, No. w
(February), pP-. 157-171.

Smith, Eldon D.
1956 “Nonfarm Employment Information for Rural People,“ Journal
of Farm Economics, August), ppP. 813-837.

Schwarzweller, Harry K.
1963 Sociocultural Origins and Migration Patterns of Young Men
from Eastern Kentucky. University of Kentucky Agricultural
Experiment Station Bulletin, No. 685 (December).

Voth, Donald E., Molly Sizer Killian, and Frank L Farmer
forthcoming "Selective Migration and the Educational ‘Brain Drain’
from the Lower Mississippi Delta Region in 1975-1980,"
Southern Rural Sociology.

Donald E. Voth, Frank L Farmer, and Molly s. Killian
1993 The Patterns and Determinants of Migration as a Human
Capital Process: The Lower Mississippi Delta Region.
Fayetteville, AR: Department of Agricultural Economics and
Rural Sociology (Manuscript under review).

Table 1
Age/Educational Level Groups
for which Migration Rates are Calculated

Education/Age-> 18-24 25-34 35-44 45-64 65+
Elementary Group 1 Group 7 Group 13 Group 19 Group 25
1-3 H./School Group 2 Group 8 Group 14 | Group 20 Group 26
4 High School Group 3 Group 9 Group 15 | Group 21 | Group 27
1-3 College Group 4 Group 10 Group 16 | Group 22 Group 28
4 College Group 5 Group 11 | Group 17 | Group 23 | Group 29
5+ College Group 6 Group 12 Group 18 Group 24 Group 30
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Table 2
Correlation Matrix of All In-migration Rates with All OQut-Migration Rates

OUTRATL Rankl OUTRAT2 FRank2 OUTRAT3 Rank3 OUTRAT4 Rank4 OUTRATS FankS OUTRAT6 Ranké

INRATOL 0.1924 27 0.1290 17 -0.0217 S -0.1078 4 -0.1936 S -0.0854 7
INRAT02 0.1305 26 0.2528 23 0.2568 24 0.0863 12 -0.1042 7 -0.0399 10
INRATO3 -0.0475 13 70,0522 14 3.1763 17 0.1357 17 0.4373 27 0.3667 26
INRATO4 -0.1477 5 -0.1638 2 -0.1694 1 0.0836 1L 0.7613 30 0.6550 30
INRATOS -0.1971 1 -0.2029 1 -0.0803 3 0.1589 21 0.6015 29  0,5529 29
INRATO6 -0.1234 7 -0.1498 3 -9.1115 2 0.1076 13 0.4812 28 0.4705 28.
INRATO7 0.2017 28 .2073 26 -9.0275 4 -0.2514 2 -0.2231 4 -0.1842 2
INRATO08 0.1038 25 v.3204 29 J.2746 25 -0.0741 S -0.2528 2 -0.2175 1
INRATO09 -0.0404 14 5.3085 2 v.4431 30 0.1223 16 -0.0819 3 -9.1022 S
INRAT10 -0.1622 4 0.0144 10 0.1953 21 0 2565 29 0.1911 22 0.1112 19
INRAT11l ~-0.1922 2 -).0840 5 0.1149 12 0.2806 30 0.2088 23 0.1278 23
INRAT12 -0.1752 3 -1.0985 4 9.0144 7 0.2163 27 0.4133 25 0.3621 25
INRATL3 0.2757 30 0.2971 26 0.0513 8 -0.266% 1 -0.2629 1 -0.1339 3
INRAT14 0.0378 22 3.3071 27 0.2392 23 -0.0413 & -0.1527 5 -0.0656 8
INRATLS -0.0280 17 9.2888 24 n.3822 29 0.0822 1o -0.0357 11 -0.0394 11l
INRAT16 -0.0829 H 0.1094 16 n.2010 22 n.1706 24 0).0824 16 0.0575 17
INRAT17 -0.1045 38 0.1)048 2 n.0561 9 8.1901 25 J.oindi 21 0.1200 21
INRATLES ~-0,1327 5 ~0.0722 » n.0087 6 D.2111 ) 0.41¢u 28 9.3718 27
INRAT19 0.2493 29 u 3457 30 J.17%8%8 15 ~u.2405 3 -9.2371 3 -0.1269 4
INRAT20 0.0689 23 9.2920 25 4.3300 28 0.0046 7 -0.0785 9 -0,0542 9
INRAT21 -0.0109 18 9.2382 22 0.3162 27 0.1654 23 -0.0069 12 0.0034 13
INRAT22 -0.0387 16 0.14¢56 19 0.1799 18 0.1608 22 0.0487 14 0.0336 16
INRAT23 -0.0099 19 0.0462 2 9.0730 10 0.1494 20 0.1238 18 0.1223 22
INRAT24 -0.0982 9 -0.0412 5 0.0942 11 9.1150 14 0.2478 24 0.2236 24
INRAT25 , 0.0991 24 2.2188 -1 9.1828 19 0.0047 3  -0.0441 10 -0.0904 [
INRAT26 0.0120 21 0.1408 18 0.1901 20 0.1486 18 0.0012 13 -0.0159 12
INRAT27 -0.0€1S 12 J.094¢ . 15 2.294¢ 26 4.,2239 28 9.,0690 15 0.0252 15
INRAT28 -0.0735 1l 3.0502 13 v, 1577 15 G,1211 15 0.124S 19 0.0626 18
INRAT29 -0.0299 15 G285 11 2.1303 i4 0.0759 9 0.15190 20 0.1146 20
INRAT30 0.0025 IO -9.0492 7 v.1270 13 0.1492 19 0.1087 17 0.0078 14
Average -0.0131 7.10l3 0.1414 0.0809 0.0986 0.0878
BEST COPY AVAILABLE 7
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cCorrelation Matrix of All In

OUTRAT? Rank7 OUTRATS
INRATOl 0.1860 27 0.0635
INRATO2 0.0633 25 0.1197
INRATO3 -0.173¢ g -0.0584
INRATO4 -0.2090 3 -0.2175
INRATOS -0.2616 2 -9.2281
INRATO06 -0.1928 5 =-0.,1684
INRATO7 0.2638 29 0.1705
INRATO8 0.118% 26 0.2003
INRATO9 -0.1052 L W 1063
INRAT10 -0.1992 4 -0.0978
INRATLl -0.2622 1 -0.1159
INRAT!2 -0.1890 5 ~0.1647
INRAT13 0.3049 30 0.1216
INRATL4 0.0619 24 y.2114
INRAT1S -0.0618 17 3.1090
INRAT16 -0.1561 10 -92.6217
INRATL17 -0.1307 11 -1.0R89
INRAT18 -0.1859 7 -0.1201
INRAT19 0.2507 28 y.2892
INRAT20 0.0377 22 0, 184¢
INRAT21 -0.0657 1) Q.,0374
IMRAT22 -0.0620 15 L -4
INRAT23 -0.0852 19 -0.0465
INRAT24 -0.1636 9 -¢.0780
INRAT2S 0.0381 23 0.1544
INRAT26 -0.0523 19 0.0651
INRAT27 -0.1127 12 G.0011%
INRAT28 -0.0772 4 0.,0066
INRAT29 -0.0137 206 -u.u302
INRAT20 -0.0060 21 -9.071%

Average -0.0470 1.79134
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Table 2 {(ConC.)
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correlation Matrix of All In-migration Rates with All Out-Migration Rates
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All Counties:
Source of Variation

Main Effects
pPOS1
POS2
2-way Interactions
POS1 POS2
Explained
Residual

Table 4
Anova, effect of education/age differences

Sum of
Squares DF
12.911 18
13.374(44%)10
.537( 2%) 8
.867 80
.867 80
14.779 98
15.320 801
30.099 899

40
69

.407
.924
.511
.567
.567
.884

Signif
of F

.000
.000
.001
.999
.999
.000

Counties without colleges or Universities:

Source of Variation

Main Effects
POS1
pPOS2
2-way Interactions
POS1 POS2
Explained
Residual

Counties with colleges or universities:

Source of Variation

Main Effects
poSs1
pPOS2
2-way Interactions
POS1 POS2
Explained
Residual
Total

pOosl: This represents In

Sum of
Squares DF
5.G55 18
4.639(32%)10
.416( 3%) 8
. 449 80
.449 80
5.504 . 98
8.825 801
14.329 899

Sum of
Squares DF
20.009 18
19.655(44%)10
.355( 1%) 8
1.523 80
1.523 80
21.533 98
23.019 801
44.552 899

14

17

Mean
Square

1.112
1.965
.044
.019
.019
.220
.029
.050

25
42

38
68
1

7

.4889
.103
.722
.510
.510
.098

.682
.394
.542
.663
.663
.646

-migrant/Out-migrant differences in educational level.
pos2: This represents In-migrant/Qut-migrant differences in age.
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COUNTY STATE OUTFACTY¢ INFACTS DELTA POP70 POPBO
GALLATIN Kentucky 2.41531 2.16197 .00 4134.00 4842.00
JACKSON Kentucky 1.50388 1.93527 .00 10005.00 11996.00
LEWIS Kentucky 1.80401 1.54720 .00 12355.00 14545.00
MENIFEE Kentucky 3.91784 3.94831 .00 4050.00 5117.00
OWEN Kentucky 1.50735 2.27062 .00 7470.00 8924.00
POWELL Kentucky 1.60690 2.,57295 .00 7704.00 11101.00
ROBERTSON Kentucky 3.92092 2.00459 .00 2223.00 2265.00
WHITLEY Kentucky 1.81764 1,51035 .00 24145.00 33396.00
WOLFE Kentucky 2.83543 3.48101 .00 5669.00 6698.00
SUNFLOWER Mississippil 2.77916 3.00676 1.00 37047.00 34844.00
LAKE Tennessee 2.31749 1.51565%5 2.00 7896.00 7455.00
POLK Tennessee 2.11103 4.30441 .00 11669.00 13602.00
QUTFACT4: This factor is made up almost entirely of the out-migration rates of

those with the lowest levels of education (elementary school or less)
for all ages up to 64.

INFACTS: This factor is made up almost entirely of the in-migration rates for
those with the lowest levels of education (elementary school or less)
for ages 18 through 44.

DELTA: .00 Non-delta rurql counties 1.00 Core delta counties
2,00 Fringe delta counties

15
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Figure 1: Average Correlations
By Age and Education Differences
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Figure 2: Average Correlations
by Educ. and Age diff.
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Figure 3: Average Correlations
by Educ. and Age diff.
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Figure 4: Avefage Correlations
By Age and Education Differences
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