Intergenerational Transmission of Skills and Differences
in Labor Market Outcomes for Blacks and Whites*

Tsunao Okumura! Emiko Usui?
Yokohama National University Nagoya University and 1ZA

Abstract

This paper theoretically and empirically investigates differences in intergenerational
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earnings. The father-son skill correlation is measured by the angle between the fa-
ther’s and son’s skill vectors. The skill vector comprises an individual’s occupational
characteristics from the Dictionary of Occupational Titles. According to the U.S. Na-
tional Longitudinal Survey of Youth 1979, white sons earn higher wages in occupations
that require skills similar to their fathers’, whereas black sons in such circumstances
incur a wage loss. The father-son skill correlation explains a significant portion of the
black-white wage gap.
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1 Introduction

Although skill gaps between black and white Americans as measured by educational attain-
ment and test scores declined in the United States during the 1970s and 1980s, significant
gaps remain, and they are important determinants of differences in earnings between blacks
and whites.! Disparity in skills between these groups historically has been large, and parents
often pass on skills and traits to their children through environment and education. There-
fore, it is essential to evaluate whether contributions of black-white differences in parents’
skills affect gaps in skills and earnings among their children.

The seminal work of Neal and Johnson (1996) shows that scores on the Armed Forces
Qualification Test (AFQT), as a measure of cognitive skills, explain much of the wage gap
between black and white young adults. Their results suggest that the black-white wage gap
primarily reflects a difference in cognitive skills that exists before young men enter the la-
bor market. To clarify the source of this skill gap, Neal (2006) presents an intergenerational
model and shows that the black-white difference in parents’ cost of investing in their chil-
dren’s skill acquisition can contribute to the black-white skill and wage gaps among children.
However, recent empirical studies have found that skill dimensions other than cognitive skills
are important in determining wages (Ingram and Neumann, 2006; Bacolod and Blum, 2010).
For example, Bacolod and Blum (2010) find that the wage returns to cognitive and people
skills more than doubled during the 1968-1990 period, with cognitive skills becoming more
complementary to motor skills and especially people skills.

In this paper, we first extend Neal’s (2006) intergenerational model to encompass cognitive,
people and motor skills, as well as skills associated with physical strength. We then investigate
how the black-white differences in fathers’ cost of investing in cognitive skills affect their sons’
skills attainment and earnings. For the empirical analysis, we pair information about fathers
and sons from the U.S. National Longitudinal Survey of Youth 1979 (NLSY79) with the
occupational characteristics from the Dictionary of Occupational Titles (DOT) to construct
multidimensional skill vectors for fathers and sons. First, we find that white sons earn higher
wages in occupations that require skills similar to their fathers’, whereas black sons in such
circumstances incur a wage loss. Our finding implies a positive transfer of skill-related human

capital for whites but not for blacks. Second, we find that a significant portion of the black-

!See Altonji and Blank (1999) for a comprehensive survey of the literature concerning black-white differ-
ences in the labor market.



white wage gap is attributable to the wage premium earned by white sons and the wage
penalty incurred by black sons for working in occupations that require skills similar to their
fathers’ occupations.

We begin by extending the human capital models of Becker and Tomes (1976) and Laband
and Lentz (1983) to a model in which fathers and sons invest in two types of human capital:
T skills that represent cognitive skills and M skills that represent other skills such as people
skills, motor skills, and physical strength. For each individual, we construct a skill vector that
is composed of the individual’s T skills and M skills. We measure the closeness between the
father’s and the son’s skill vectors by the cosine of the angle between these two vectors. The
model predicts that an increase in skill inheritance from fathers to sons leads to a greater skill
correlation between them, because of the cost savings for sons from “inheriting” part of their
fathers’ skills.

We then apply the model to examine black-white differences in the effects of the fathers’
relative costs of investing in 7" skills as compared to their M skills on the sons’ skill combi-
nations and earnings. First, we assume that the relative returns to 7" skills as compared to
M skills increased from the fathers’ to the sons’ generation. We do this because empirical
studies such as Ingram and Neumann (2006) have found a large rise in the returns to mathe-
matical and verbal ability since the early 1980s and a steady decline in the returns to manual
skills.2 Second, we assume that black fathers paid a greater relative cost to acquire T skills
as compared to M skills than did white fathers, and that black sons’ costs of investing in T’
skills declined, even though some black sons still pay a greater cost to acquire T skills. These
assumptions reflect the narrowing of the black-white disparity in the costs of investing in cog-
nitive skills, as documented in Neal (2006). Then, we present how the black-white differences
in the fathers’ costs of investing in cognitive skills and the increase over time in the returns
to cognitive skills contribute to differences in the skill combinations and earnings between
black and white sons. The model predicts that white sons who work in occupations requiring
skill sets similar to those of their fathers earn higher wages because they inherit part of their
fathers’ skill sets, thus reducing costs of acquiring skills that pay higher wages. However,
among blacks, sons who earn higher wages are those who work in occupations requiring skill

sets different from those of their fathers. Because of their fathers’ higher costs involved in

2The chronology of these findings overlaps the years in our NLSY79 sample, where information for fathers
is from the 1970s and for sons is from the 1990s. Also, see Katz and Autor (1999) and Murnane, Willett, and
Levy (1995) regarding the rise in the returns to schooling and cognitive skills.



acquiring cognitive skills, the skills sets that the black sons inherit from their fathers are away
from those that pay higher wages to the sons. For this reason, the black sons have to acquire
different skill sets from their fathers’ to seek higher wages. The wage gap between black and
white sons is attributable to (1) white sons’ wage gains resulting from their cost savings from
the intergenerational skill transfer, (2) black sons’ wage loss resulting from their costs to move
away from their fathers’ occupations, and (3) black sons’ wage loss resulting from working in
occupations that require skills similar to their fathers’. The model also predicts that when
there is complementarity between cognitive skills and other skills in the returns to wages for
fathers and sons (see Bacolod and Blum (2010)), the black-white difference in the fathers’
costs of investing in cognitive skills further widens the black-white wage gap for sons.

These predictions from the theoretical model are then compared with the empirical analysis
using the sample of fathers and sons from the NLSY79, which includes fathers who were in
their 40s during the 1970s and sons (NLSY79 respondents) who were in their late 20s to
late 30s between 1990 and 2000. For each individual, we construct a multidimensional skill
vector by measures of skill requirements drawn from the Dictionary of Occupational Titles
(DOT). The DOT characterizes each occupation’s requirements using ranges of cognitive
skills, people skills, motor skills, and skills associated with physical strength. Skill correlation
between father and son is measured by the angle of their respective skill vectors. Specifically,
we compute the correlation coefficient (or cosine of the angle) between the father’s skill vector
and the son’s skill vector. We establish three facts about the distribution of father-son skill
correlation. First, in a hypothetical situation where father-son pairs are randomly matched,
the median of the distribution of skill correlation is positive for blacks but it is close to zero
for whites. Second, the skill correlation for actual father-son pairs, which goes beyond the
skill correlation under random matching of fathers and sons, is greater for whites than for
blacks. Third, the correlation coefficients among whites are higher in families with highly
educated fathers; however, among blacks the coefficients are higher for not only those families
with highly educated fathers but also for those families with the least educated fathers. These
facts imply that father-son skill correlation for blacks arises from the limited skill sets available
to them, whereas the skill correlation for whites arises from fathers’ and sons’ choosing similar
occupations from a wider variety of skill sets.

We then estimate the sons’ wage effects of skill-related human capital transfers (obtained
from working in occupations that require skills similar to those of their fathers) and of nepo-

tism (obtained from working in the same occupation as their fathers). Neal and Johnson



(1996) find that differences in cognitive skills explain much of the wage gap between black
and white men; yet, a significant unexplained wage gap remains. We therefore include as
regressors in Neal and Johnson’s wage equation (1) the correlation coefficient between the
father’s and the son’s skill vectors and (2) a dummy for whether father and son work in the
same occupation. We present the following four findings and discuss their implications. First,
white sons earn a wage premium for working in occupations requiring skills similar to their
fathers’, whereas black sons in such circumstances incur a wage penalty. This implies a posi-
tive skill transfer from fathers to sons for whites; but an insufficient skill acquisition for black
sons due to their fathers’ greater costs of investing in cognitive skills. Second, by including
the correlation coefficient between father-son skill vectors in the wage regression, the unex-
plained black-white wage gap, after controlling for cognitive skills, is reduced to 60 percent. A
significant portion of the black-white wage gap is therefore attributable to the wage premium
earned by white sons and the wage penalty paid by black sons for working in occupations
that require skills similar to their fathers’. Third, from the quantile wage regression, we find
that the black-white wage gap in the middle of the wage distribution for sons arises from the
black-white differences in the effect of skill transfer from their fathers, whereas the black-white
wage gap in the lower tail of the wage distribution arises from the unexplained black-white
wage gap. This result indicates that blacks in the lower tail of the wage distribution are
hampered in achieving economic success by unexplained difficulties (such as discrimination),
while blacks in the middle of the wage distribution are hampered by the negative effect of
skill transfer from their fathers. Fourth, evidence of nepotism for sons is found in both blacks
and whites, since they earn higher wages for working in the same occupation as their fathers.

The paper proceeds as follows. Section 2 presents an intergenerational model with multi-
dimensional skills. Section 3 describes the data used in the analysis and includes descriptive
statistics for the NLSY79 sample. Section 4 measures the multidimensional-skill correlation
between a father and a son, and Section 5 examines sons’ economic returns or penalties from

working in occupations similar to those of their fathers. Section 6 concludes the paper.

2 Model of Intergenerational Skill Transfer

The seminal works of Ishikawa (1975) and Becker and Tomes (1976) study the intergenera-
tional transmission of human capital from parent to child. Laband and Lentz (1983) extend

those intergenerational models to include a son following his father’s occupation. They show



that when a son adopts a father’s occupation, part of the cost of schooling is saved, but
the cost for personal training is incurred. When the personal-training cost is less than the
school-training cost, the son works in the same job as his father.

Extending these previous studies, we consider the intergenerational transmission of skills
that are multidimensional, and we measure the father-son skill correlation by the angle (or
cosine of the angle) of the multidimensional skill vectors between father and son. In our
model, each family has one father and one son. The father chooses the amount of his skills to
maximize his utility. A portion of those skills are then inherited by the son. The son’s skill
holdings are the sum of his inherited and personally-acquired skills. Given his inherited skills,
the son chooses the amount of his personally-acquired skills to maximize his utility. Because
of inherited skills, father and son tend to show similar combinations of skills.?

For simplicity, we set up a model of a two-dimensional skill transfer. Each occupation
requires a skill vector (7, M), where T stands for cognitive skills and M stands for such
other skills as people skills, motor skills, and physical strength. Let the father’s initial skill
endowment be (0,0), and the father invests in a skill vector W = (T, Mp). An z portion of
the father’s skill vector is transferred to the son by means of the home educational environment
and/or genes (0 < z < 1).* The son’s skill holdings are determined by (1) the father’s transfer
of (xTp,zMp) and (2) his own investment (7%, M*). Thus, the son’s skill vector is

\I/S = (TS,MS) = (ZL‘TF —I—T*,J,’MF + M*),

where T, Mp, T*, and M* are nonnegative. Wages are based on a skill vector: wg (Tr, MF)
for the father and wg (T, M) for the son, which are strictly increasing in each argument and
are concave. The cost of investing in skills depends on the amount invested by each individual:
vp (T, M) for the father and g (7™, M*) for the son, which are strictly increasing in each

argument and are convex.

3In an alternative analysis, we assumed that an altruistic father maximizes family utility (which consists
of the father’s and the son’s combined utilities) & la Ishikawa (1975) and Becker and Tomes (1976). An
altruistic father chooses his skills not only to increase his own wages but also to increase his son’s wages by
transferring his skills to the son. Therefore, parental altruism enhances intergenerational skill correlation.
Altruism introduces additional complications but does not change the main results. Details are available from
the authors upon request.

4In our analysis, we do not separate nature and nurture effects, but adoption data have been used in other
studies to separate these effects on education, income, and/or behavioral outcomes (Bjorklund, Lindahl, and
Plug, 2006; Sacerdote, 2007).



The father solves the following problem:

ey )

subject to: 0 < cp <wp (Tp, Mp) —vp (Tr, MF);
and the son solves the following problem:

(i, s (cs)

subject to: (Tg, Ms) = (¢Tp +T*, xMp + M*)
0 <cs Sws(Ts, Ms) —vg (T", M7),
where cp is the father’s consumption and ur is his utility, while cg is the son’s consumption and
ug is his utility. Then, under the assumption of interior solutions, the first-order conditions

for the problems are

( Owp(Tp.Mr) _ 9vp(Tr,MFp) Owr(Tp,Mr) __ Ovp(Tr,MF)
T oTy M OMp
Ows(Tg,Ms) __ Ovg(T*, M) Ows(Ts,Mg) __ Ovg(T*,M*)
oT* oT* ’ oM* oM* ’ (1)

(TS,MS) = (xTF +T%, zMp + M*),
| cr = wr (Tr, Mp) —vp (Tr, Mr), cs=ws(Ts, Ms) — s (T*, M*).

Figure 1 illustrates the problem. The horizontal axis represents 7' skills, and the vertical axis
represents M skills. The father acquires the skill vector U, so that at point ¥ = (Tr, Mp)
the father’s iso-wage and iso-cost curves are tangent to each other. Since the son inherits an
x portion of the father’s skills, the origin of the son’s iso-cost curve is (27T, xMp). However,
the origin of the son’s iso-wage curve is (0,0). The son acquires the skill vector Wg, so that
at point Ug = (T, Mg) the son’s iso-wage and iso-cost curves are tangent to each other.

To measure the skill correlation between father and son, we compute the cosine of the angle
between the father’s skill vector ¥ = (Tp, Mp) and the son’s skill vector Vg = (Ts, Ms).
Let 6 be the angle between these two skill vectors. Then

TrTs + MpMsg
VTE+METE+ M

To solve explicitly for equilibrium, the wage function is given by the Cobb-Douglas form:

(2)

cosf =

wp (Tp, Mp) = To.ME™ for the father (5 € (0,1)); (3)
wg (Ts, Mg) = \/TsMg for the son.

The assumption of complementarity between skills in the returns to wages is supported empir-

ically by Bacolod and Blum (2010), who find evidence of complementarity between cognitive



and people skills, between cognitive and motor skills, and between motor skills and physical
strength during specified time periods in the U.S.

The cost function is specified as

vp (Tp, Mp) = apTe + bM3z for the father; (4)
vs (T*, M*) = agT** + bM** for the son,

where arp, ag, and b are positive. The cost of acquiring skills for the father and the son is
represented by the sum of the square of T" and M skills invested by each individual, which

> After solving for

are weighted by ar and b for the father and by ag and b for the son.
the equilibrium outcomes, we formulate four propositions that will be applied to study the
relationship between (1) black-white differences in the father’s cost of acquiring cognitive
skills and (2) black-white differences in the son’s economic outcomes. These propositions are

stated and discussed below, and their proofs are provided in the appendix.

P1: Effect of skill inheritance (x)
This proposition examines the effects of skill inheritance (x) on the father-son skill corre-

lation (cos @) and on the son’s wage (wg):

P1(i):  0Ocosl,/0x > 0.
P1(ii):  cosf =1 and Odcosf,/0x =0, if §/ar =(1—-9) as.
Pl(ll’b) Owg (Ts, Ms) /0x > 0.

P1 (i) states that skill inheritance () causes skill correlation between father and son. We
use Figure 1 as an example to illustrate this proposition. In Figure 1, the origin of the son’s
iso-wage curve is (0,0), whereas that of the son’s iso-cost curve is (2T, Mp). Point A is the
point at which the son’s iso-wage and iso-cost curves are tangent to each other in the case of
no skill inheritance (z = 0). If the origin of the son’s iso-cost curve (x1r, zMp) were on the
line O A, the son’s skill vector ¥g would also be on the line OA. However, when x is positive,
as shown in Figure 1, the vector (21, xMp) is on the father’s skill vector U and is above

the line OA. As a result, the son’s skill vector Wy is above the line OA; specifically, Wy lies

’Note that the wage elasticity of Ts and Mg is fixed to 1/2 for the son in Equation (3); and the cost
parameter of M skills is fixed to b for both father and son in Equation (4). We make this simplification
because the objective is to analyze the effects on the equilibrium outcomes of the relative costs of T' skills
compared to those of M skills (i.e., ap/b for the father and ag/b for the son), when the returns to T skills
are greater in the son’s generation than in the father’s generation (§ < 1/2), which will be assumed later in
Equation (7).



between vector ¥ and line OA. Since the angle between Wy and Vg is smaller than the
angle between ¥ and OA, it follows that skill inheritance induces skill correlation between
father and son.

P1 (ii) shows that the father’s skill vector and the son’s skill vector have the same direction
(i.e., cos @ = 1) and the equality in P1(7) holds (i.e., dcos8,/0x = 0),if 6 /ar = (1 — ) /ags.

P1 (i7i) shows that the inheritance of higher-degree skills raises the son’s wages because
of the son’s greater cost savings in obtaining skills.

From P1 (i) and P1 (ii7), if x varies and all else is held constant, there will be a positive

relationship between the father-son skill correlation (cosf) and the son’s wages (wg).°

P2: Effect of son’s cost of investing in T skills (ag)
This proposition studies the effect of the son’s cost of investing in T skills (ag) on the

father-son skill correlation (cosf) and on the son’s wage (wg):

P2(i):  OJcosl,/dag z 0, if 0/ ap ; (1-9) /as.
Pz(ll) Owg (Ts, Ms) S Oag < 0.

We use Figure 1 to illustrate P2(i). When the son’s cost of investing in 7" skills increases,
his acquisition of 7" and M skills decreases; the decline in his acquisition of T skills is larger
than that of M skills. Thus, the slope of the son’s skill vector (Mg, Ts) increases. Claim 2
in the Appendix A2 shows that when § /ar < (1 —0) /ag, the slope of the son’s skill vector
(Ms,/Ts) is initially smaller than that of the father’s (My, Tr), as in Figure 1.7 In this case,
the increase in the son’s cost of investing in 7" skills leads to a closer angle between the son’s
and the father’s skill vectors. Conversely, when §,/ar > (1 — 0) ag, the slope of the son’s
skill vector is greater than that of the father’s. In this case, an increase in the son’s cost of
investing in T skills leads to a wider angle between the son’s and the father’s skill vectors.

P2 (ii) shows that an increase in the son’s cost of investing in 7" skills reduces his holdings
of T and M skills and consequently his wages.

From P2 (i) and P2 (iz), we see that if the son’s cost of investing in 7" skills varies and

6In the model, we assume that the degree of skill transfer x is identical between T and M skills. However,
we can relax this assumption so that the father’s T" and M skills are transferred to the son at z; and zs,
respectively. In this case, the son’s skill vector is g = (Ts, Mg) = (x1T% + T*,2oMp + M*). P1 holds if
the son’s endowment (x1Tr, xoe M) is located in the area enclosed by OA, OB, and arc AB in Figure 1.

"When 6 /ar is smaller than (1 — &) as, the relative value of returns to costs of T' skills compared to
those of M skills is greater for the son (0(')?5//%5 ) than for the father (%). Thus, the slope of the son’s
skill vector (Mg, /Ts) is smaller than that of the father’s (Mg, Tr).
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all else is held constant, there will be a negative relationship between the father-son skill
correlation and the son’s wages when 0 /ar < (1—0)ag, and a positive relationship appears

when § /ap > (1 —0)/ag.

P3: Effect of father’s cost of investing in T skills (ar)
This proposition studies the effect of the father’s cost of investing in T skills (ar) on the

father-son skill correlation (cos ) and on the son’s wage (wg):

P3(i): 0Ocos@,/Oar <0, if 6/ ar < (1—9)as.
P3(ii): Ows (Ts, Mg) /OJap <0 (the equality holds if z = 0).

P3(7) shows that a son whose father paid a higher cost to invest in 7" skills chooses a
skill vector further away from the father’s skill vector, if 6 /ar < (1 — ) /ag (i.e., the slope
of the son’s skill vector (Mg/Ts) is initially smaller than that of the father’s (Mp/TF), as
shown in Figure 1). When the father’s cost of investing in 7" skills increases, the decline in
his acquisition of 7" skills (TF) is greater than that of M skills (M), so that the slope of the
father’s skill vector (Mp/TF) increases. Subsequently, through father-son skill transfer, the
decline in the son’s inheritance of 7" skills (21F) is greater than that of M skills (xMp). To
compensate for the decline in the son’s inheritance of 7" skills (7 ), the son increases his T’
skill acquisition (77*), such that the slope of his skill-acquisition vector (M*/T*) decreases.
As a result, the angle between the father’s skill vector (T, M) and the son’s skill vector
(Ts, M) is wider.

P3 (ii) shows that if a father pays a higher cost to invest in 7 skills, then the son’s wages
are negatively affected. This is because higher costs reduce the father’s skill holdings, and
subsequently reduce the son’s skill holdings through father-son skill transfer.

From P3 (i) and P3 (ii), we see that if the father’s cost of investing in 7" skills varies and
all else is held constant, the relationship between the father-son skill correlation and the son’s

wages is positive when § /ar < (1 —6),/as.

P4: Effect of complementarity between T and M skills on son’s wage
P3(ii) shows that the high cost for the father to invest in 7" skills reduces the son’s wages
through father-son skill transfer. P4 further shows that its effect on the son’s wages is

enhanced when there is complementarity between 1" and M skills in the returns to wages for
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father and son:

&ug (TS,MS) < &ug (TS,MS) 8TS < 8&)5 (TS,MS) aTS 8TF < 0 (5)
Oarp o T Oarp — T OTr Oap — ’

where the equalities hold if x is equal to zero. Because of complementarity between 7" and M
skills in the father’s wage, the father’s high cost of investing in 7" skills inhibits not only his
acquisition of 7" skills but also his acquisition of complementary M skills.® Having inherited
fewer T" and M skills, the son’s holdings of such skills are less. Because of complementarity be-

tween T" and M skills in the son’s wage, the son’s lesser holdings of both skills depress his wage

Ows(Ts,Ms) 0Ts 0Tk
oTs 0T dap

represents the son’s wage decline when an increase in ay reduces only the son’s 7" skills through

more than the lesser holdings of only T skills. In Equation (5), the quantity

a decrease in the father’s T" skill transfer and the effect of complementary M skills for father

Ows(Ts,Ms) 0T
0Ts dap

wage decline when an increase in ar reduces only the son’s T' skill acquisition and the effect

and son on the son’s wages is ignored. Also, the quantity represents the son’s
of complementary M skills for only the son is ignored. Equation (5) shows that both quan-
tities explain only a fraction of the total decline of the son’s wages—i.e., dws (Ts, Ms) /Dar;
however, the latter quantity is smaller than the former. Numerical results in the Appendix
A4 show that the former quantity explains only 30 to 75 percent of the total decline and the
latter quantity explains only 50 to 75 percent. Therefore, skill complementarity augments the

decline in the son’s wage.

Propositions P1— P4 are now used to understand the effect on the son’s economic outcomes
of black-white differences in the father’s cost of investing in cognitive skills. Consider three
types of families: the Bl-type and the B2-type, which are black, and the W-type, which is
white. Assume that fathers in the Bl and B2 families pay a higher cost than fathers in W
families to invest in cognitive skills (7"). However, the cost of investing in these skills is lower
for sons in B2 families than in Bl families because B2 families reflect the improvement in
black achievement demonstrated by test scores during the 1970s and 1980s, as documented

by Hedges and Nowell (1998) and Neal (2006), among others.” In contrast, W-type families

8Since the iso-wage curve is Cobb-Douglas and the iso-cost curve is elliptical, an increase in ar decreases
Mp. That is, the income effect of ar on My dominates its substitution effect.

9Neal (2006) documents that significant improvements in school quality for blacks during the 1970s and
1980s in the U.S. decreased the gap in black-white skills as measured by test scores among U.S. youth during
that period. However, he also shows that this skill gap increased again during the 1990s, suggesting the
possibility of persistent barriers to skill development among more recent cohorts of black youth. Since the
NLSY79 samples individuals born between 1957 and 1964, we explore the determinants of the black-white
skill gap for those earlier cohorts, not the more recent cohorts.
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pay a lower cost to invest in cognitive skills (7°) than do black families, and their cost structure
is the same across generations. In particular, costs to the three family types of investing in

cognitive skills (7') are defined by the following relation:

o = > ot > o = alf =, ©)
where the superscripts indicate family types: B1, B2, and W. We then assume that for

returns to cognitive skills (77)

6 <1/2, (7)

therefore, returns to cognitive skills (7°) are greater in the son’s generation than in the father’s
generation. This assumption accords with the rise in returns to cognitive skills that occurred
during the 1980s (see Murnane, Willett, and Levy, 1995; Katz and Autor, 1999; Ingram and
Neumann, 2006; Bacolod and Blum, 2010; among others).!°

We finally assume that the degree of skill inheritance x has the same distribution for all
family types.

We now present three predictions, which will be examined in the empirical sections 4 and

1. A comparison between sons within white families

The cost of investing in 7" skills is the same for father and son, but x varies for each
father-son pair. Thus, only P1 applies, and there will be a positive relation between
the father-son skill correlation and the son’s wages within white families. As a result,
white sons who work in jobs requiring skills similar to those of their fathers earn higher

wages than those who do not.

2. A comparison between sons of B1 and B2 black families

Equations (6) and (7) imply that 6/ak < (1 —6) /al, where I = B1 and B2. Therefore,
by P2,

E [cos0”] > E[cos0P?] and E [wE'] < E [wF?], (8)
where the operator E [-] indicates the conditional mean of each type (indicated by a

superscript). A son in a Bl family, who pays a cost just as high as his father did

to invest in 7' skills, works in an occupation similar to his father’s; however, this son

10Bacolod and Blum (2010), for example, find that the returns to working in occupations that require
cognitive skills increased four-fold, based on the 1968-1990 Current Population Survey.
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receives lower wages when compared to a son in a B2 family, who pays less than his
father to acquire T skills. Thus, between B1 and B2 families, there is a negative relation

between the father-son skill correlation and the son’s wages.!!

3. A comparison between sons of white families and B2 black families

Sons in B2 black families and in white families pay the same cost to invest in 7" skills
(aEQ = a?l), but B2 black fathers pay a higher cost to invest in 7" skills than do white
fathers (a}?2 > a}’,wv). Comparing these two family types enables us to study the effects
of the insufficient investment in cognitive skills for black fathers on the earnings of the

later generation. By P3, since 6 /ak < (1 —4) /ak, where I = B2 and W,
E [cos0”] < Efcos0"] and E [wf?] <E[WY], (9)

where the equality holds if x is equal to zero. Compared to white sons, B2-type black
sons work in occupations requiring skill combinations that differ from those of their
fathers and earn lower wages. This wage gap between B2-type black sons and white
sons is attributable to the difference in skills obtained by their fathers, because the costs
to acquire skills are the same for both sons (a§? = a¥’). Neal (2006) shows that the
black-white difference in the fathers’ cost of investing in cognitive skills influences their
sons’ human capital gap and thus their wage gap. Our explanation follows his argument.
However, as P4 implies, when there is skill complementarity, the black-white difference
in the father’s costs of investing in cognitive skills widens the black-white gap in the
son’s attainment of both cognitive and other complementary skills, resulting in further

widening of the black-white wage gap.

From Equations (8) and (9), the B1 black son receives the lowest wage, the B2 black son
the second lowest, and the white son the highest (E [w§'] < E [w§?] < E[w{]). Thus,
wages of black sons are lower than those of white sons. Skill correlations between father and

son are greater for both white and B1 black than for B2 black families; however, the relative

11 P2 and Equations (6) and (7) imply that for any given = € [0,1], cos 7' > cos#P? and wB' < wh?
because ag varies. On the other hand, by reasoning similar to the first prediction for white families, within
each black family type (B1 or B2), there will be a positive relation between the father-son skill correlation and
the son’s wages because x varies. Therefore, within black families comprising B1 and B2 families, there will
be a negative (positive) relation between the father-son skill correlation and the son’s wages, if the variations
in cosf and wg are greater (smaller) across Bl and B2 families than within each black family type. Details
are available from the authors upon request. We will examine which relation holds for black families in the
empirical sections 4 and 5.
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magnitudes of the skill correlations are indeterminate between white and B1 black families
(E [cos QW} >F [cos 032] and F [cos QBl] >F [cos 932}).

In the empirical sections that follow, the skill components will be represented by 39 occu-
pational characteristics from the Dictionary of Occupational Titles (DOT). We thus expand
the number of skill components from two to N (= 39). The father’s skill vector is expressed

as
Up = (77/}}7‘71/]%‘7 awg) )

where 1}, %, ...,y are the father’s skill components. Similarly, the son’s skill vector is

expressed as
Vg = (77/}}5'7 ¢%> ) ¢g) ’

where 15, ¥%, ..., are the son’s skill components. The cosine of the angle # between the
two skill vectors ¥ and Wg, which measures the closeness of the direction of the two skill

vectors, is

N

1wellesl  [x
2.

=1

cosf =

i .

w%)?\/ > (W)
n=1
Wonnacott and Wonnacott (1979) explain that the correlation coefficient between the two
vectors is identical to the cosine, except that the former uses the deviation from the mean. In
the empirical analysis below, we compute the correlation coefficient between the two vectors
because it is a more widely used statistic for assessing correlations. Note that the correlation
coefficient between the father’s and the son’s skill vectors is defined as
N

Z (%’* - % ilvzl ¢?’) (@bg‘ B % 27]:;1 @bg‘)

n=1

S (r -3 o)y S (- A v

Several occupational distance measures have been developed to identify transferability of skills
across occupations. Shaw (1984, 1987) measured the distance between two occupations by the
frequency of switching between the two occupations. A high probability of such movement
implies greater similarity in occupational skills. More recently, Poletaecv and Robinson (2008)
used a distance measure based on the factor score change to define similar occupations. Like

our study, Gathmann and Schonberg (2010) use a measure of one minus the cosine.
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3 Data and Descriptive Statistics

3.1 Dictionary of Occupational Titles (DOT)

We draw on information about occupational characteristics from the fourth edition (1977) and
revised fourth edition (1991) of the U.S. Department of Labor’s Dictionary of Occupational
Titles (DOT). Using guidelines supplied by the Handbook for Analyzing Jobs, the Department
of Labor examiners evaluated more than 12,000 occupations along objective and subjective
dimensions, including work functions, general educational development, worker aptitudes,
temperaments, interests, physical strength, and environmental conditions.!? The DOT char-
acteristics represent not only skills related to education (e.g., reasoning ability, mathematical
ability, and language development), but also skills related to individuals’ personality traits
(e.g., adaptability to dealing with people and preference for activities involving business con-
tacts with people) and to their motor aptitude (e.g., ability to perceive forms and spaces).
The data in the fourth edition of the DOT (1977) were collected between 1966 and 1976, while
those in the revised fourth edition of the DOT (1991) were collected between 1978 and 1990.
The 1977 DOT skill measures therefore describe occupations in the 1970s (which overlap with
fathers’ occupations in our study), while the 1991 measures describe occupations in the 1980s
(overlapping with the sons’ occupations).’® All DOT variables are standardized to have a
mean of 0 and a standard deviation of 1 in the 1971 CPS distribution. The textual definitions
of DOT variables are used to identify four broad skill categories: cognitive skills, people skills,

motor skills, and physical strength.!* The DOT variables are described in detail in Appendix

12The DOT has been used for job-matching applications, occupational and career guidance, employment
counseling, and labor-market information services.

13As DOT job codes are more detailed than census occupational codes, they are mapped to the 1970 census
occupational codes at the three-digit level. Following Autor, Levy, and Murnane (2003), we use the April
1971 Current Population Survey issued by the National Academy of Sciences (1981), in which experts assign
individual DOT job codes to each of the 60,441 workers in the sample. The DOT measures are rescaled so
that higher values denote higher requirements and are transformed into percentile values corresponding to
their ranks in the 1971 distribution of skill input. Then, they are standardized to a mean of 0 and a standard
deviation of 1. The 1971 CPS sampling weights are used to calculate the means of each DOT characteristic
by occupation and gender. In cases where an occupation cell exclusively contains men or women, the cell
mean is assigned to both genders. To verify that our results are robust to plausible alternative selections of
the DOT variables, we use raw DOT scores in a separate analysis, results of which are qualitatively identical.

4 These skill classifications are also used by Bacolod and Blum (2010), who analyze changes in skill require-
ments and skill returns in the U.S. On the other hand, Ingram and Neumann (2006) use a factor analysis on
the DOT data from the revised fourth edition (1991) to identify a parsimonious set of dimensions: intelligence,
fine motor skill, coordination, and strength (which is negatively related to people skills). We also implement
a factor analysis to corroborate our choice of skill categories. Most of our skill categorizations are consistent
with the grouping from the factor analysis.
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Table 1.

3.2 National Longitudinal Survey of Youth 1979 (NLSY79)

This survey is sponsored by the Bureau of Labor Statistics of the U.S. Department of Labor,
which gathers information at multiple points in time on individuals who were aged between
14 and 22 in 1979 when they were first surveyed. In addition to its cross-sectional sample,
we include respondents from the supplemental sample of blacks but do not include those
from the supplemental samples of Hispanics, economically disadvantaged whites, or military
personnel. This procedure ensures that our samples are representative of both black and
white populations.'®

To obtain skill measures for NLSY79 fathers, we match fathers’ occupations at the three-
digit level when the sons (respondents) were aged 14 to the fourth edition of the DOT and
let DOT skills stand for the fathers’ skills.!® For sons, a match of occupation is incorporated
in both the fourth edition (1977) and the revised fourth edition (1991), but the results are
similar in the two editions. Therefore, we report those from the fourth edition of the DOT
(1977).17

Following studies by Neal and Johnson (1996) and Neal (2006), we use the Armed Forces
Qualification Test (AFQT) as a measure of cognitive skills for sons (respondents). The AFQT,
a battery of tests of basic numeracy and literacy, is used by the military for enlistment,
screening, and job assignments. It was administered to almost the entire NLSY79 sample.
Wigdor and Green (1991) find that the AFQT does not underpredict military job performance
for blacks and is not otherwise biased with respect to blacks or whites. Test scores have been

age-standardized, such that they have a mean of 0 and a standard deviation of 1.

15To construct indicators for white and black, we follow Neal (2004, 2006), who constructed the white
indicator to match the census definition of white. Thus, respondents who report being Asian are excluded in
the sample. Also, our sample includes sons from all birth years as in Neal (2006).

16Tf the information on fathers’ occupation when the son was aged 14 is unavailable, we substitute it with
their occupation in 1978, when the son was aged between 13 and 20.

17Tt is assumed that the workers hold occupations that match their traits and personalities. This assumption
corresponds to the assignment model of interpersonal interaction developed by Borghans, ter Weel, and
Weinberg (2008). Their model indicates that a worker’s behavior is determined by job circumstances and the
worker’s personality, and that a worker with a comparative advantage in a certain behavior will be assigned
to the job which demands that behavior more. They empirically test and confirm these model implications.
Alternatively, Borghans, ter Weel, and Weinberg (2006) and Okumura and Usui (2010) find that self-reported
sociability measures have a large and positive effect on their people-task measures from the DOT.
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3.3 Descriptive Statistics

We provide facts regarding the differences in the black-white skill gap between fathers and
sons in the NLSY79 sample. Table 1 presents means and standard deviations of demographic
characteristics and occupational skills of fathers and sons. We have information about fathers
at one point in time, but for sons we have multiple-year observations, and we report the
means and standard deviations for the 1993 and 2000 waves.'® In the 1993 wave, sons (i.e.,
NLSY79 respondents) were aged between 28 and 36, and, on average, 11 years younger than
their fathers were when the information on the latter’s occupations was available. Education
levels are: 12.4 years for white fathers, 10.5 for black fathers, 13.5 for white sons, and 12.6
for black sons. There is a greater increase in education level across the two generations for
blacks than for whites, although black sons’ education level remains lower than that of white
sons.!?

The DOT cognitive- and people-skill variables increase between the 1993 and 2000 waves
for both white and black sons. For white sons in the 2000 wave, the variables are slightly
higher than those for fathers, but this is not the case in the 1993 wave. For black sons, the
variables are higher in both waves, and in the 2000 wave are about .2 points higher than those
for fathers. The increase in these DOT skills for blacks parallels their growth in education
levels. However, just as white sons continue to have, on average, a higher educational level
than black sons, white sons in the 2000 wave continue to have higher DOT scores for cognitive
and people skills than black sons.

Most of the DOT motor-skill variables and all of the DOT physical-strength variables
decline from fathers to sons for both whites and blacks. This decline is greater for blacks than
whites; in particular, the decrease in “manual dexterity” and “strength” is especially large for
blacks. Although the black-white gaps in the DOT physical-strength variables narrow from
fathers to sons, these scores remain higher for blacks than for whites in the 2000 wave.

In summary, black-white skill gaps narrowed between fathers and sons in the NLSY79

sample, but significant black-white skill gaps remain among sons.

18Tn the 1993 wave, the response rate excluding the deceased is the highest after the 1990 wave. The 2000
wave is the last year in which the respondent’s occupation is coded with the three-digit 1970 census occupation
codes.

19The percentage of whites working for pay is high for fathers and sons: 96 percent for fathers and 97
percent for sons. The percentage of blacks working for pay decreases slightly from fathers to sons: 92 percent
for fathers and 88 percent for sons.
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4 Skill Correlation between Father and Son

We begin this section by showing that each of the DOT skills is related between fathers and
sons for both whites and blacks. We then study differences between blacks and whites in the
overall skill correlation by computing the correlation coefficient between the father’s and the

son’s skill vectors.

4.1 Correlation by Each Skill Component

In Table 2, we display the correlation matrix of father-son skills separately for whites and
blacks, with information for sons taken from the 1993 wave. The on- and off-diagonal cor-
relations are large and positive within the categories of cognitive and people skills. The
on-diagonal correlations within the category of motor skills are somewhat large and positive,
but the off-diagonal correlations are smaller and take both positive and negative values. Most
correlations between fathers and sons are greater for whites than for blacks.

Table 3 presents estimates of the effect of fathers’ particular DOT skill variables on the
corresponding DOT skill variables of the sons, using the sons’ sample between 1990 and 2000
(separately for blacks and whites). Controls for sons’ education, a quadratic in sons’ AFQT
score, a cubic in sons’ labor-market experience, sons’ place of residence, fathers’ education,
a dummy for whether father and son work in the same occupation, and year dummies are
included in the regression models. Most of the DOT skill variables (including cognitive,
people, motor skills and physical strength) for white fathers have large positive and significant
effects on the corresponding DO'T skill variables of the white sons. Black fathers’ motor-skill
variables have positive and significant effects on the corresponding motor-skill variables for
black sons. The magnitudes of these effects are about the same as those of the effects of white
fathers’ motor-skill variables on those for white sons. However, cognitive-skill, people-skill,
and physical-strength variables for black fathers have small and insignificant effects for the
black sons. We then include a term that interacts the father’s DOT skill variable with the
son’s labor-market experience in the regression model, using the sons’ sample between 1979
and 2000. The coefficients for this term are positive for most DOT skill variables for white
father-son pairs but are positive only for a few black father-son pairs (not reported). This
indicates that sons’ occupational skills draw closer to their fathers’ skills over time for whites

but not for blacks.?’

20Note that the proportion of white sons who work in the same occupation as their fathers also increases
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In sum, each of the fathers’ skills is positively linked to the sons’ corresponding skill, but

the link is stronger for whites than for blacks.

4.2 Overall Skill Correlation

To measure skill correlations between fathers and sons, Table 4 reports the mean and stan-
dard deviation of the correlation coefficient of the father’s and the son’s skill vectors. The
individual’s skill vector is composed of the DOT skill variables listed in Appendix Table 1, and
Table 4 presents the correlation coefficient for three different DOT skill combinations: (1) the
one using all the DOT skills (39 variables), (2) the one using only cognitive and people skills
(21 variables), and (3) the one using only motor skills and physical strength (18 variables).
Data for sons are taken from the 1993 and 2000 waves (reported separately by year and race).

For white fathers and sons in the 1993 wave, skill correlation (using all the DOT skills)
rises as fathers’ education increases, from .152 for fathers with high-school education to .258
for fathers with college education. Although the skill correlation for fathers with less-than-
high-school education is .194, it drops to .173 in the 2000 wave. Also, in the 2000 wave, the
skill correlations for fathers with high-school education and college education increase to .168
and to .327, respectively.

In the 1993 wave, 5.3 percent of white fathers and sons work in the same occupation,
and these pairs raise the correlation coefficients because their correlation coefficients are one.
When we exclude these father-son pairs, the correlation coefficient drops by .045; the correla-
tion coefficient (except for fathers with less-than-high-school education) then ranges between
100 and .230 and continues to increase with father’s education level. Skill correlation re-
mains even when father-son pairs who work in the same occupation have been excluded.
Although correlation coefficients using only cognitive and people skills are relatively stable
across fathers’ education level, ranging between .127 and .169, those using only motor skills
and physical strength increase from .136 to .226 with increases in fathers’ education level. This
implies that highly educated fathers have sons with similar skill dimensions in motor skills
and physical strength, and that intergenerational correlations in the cognitive-skill dimension
give only a partial picture of the overall skill correlations between fathers and sons.

For black fathers and sons in the 1993 wave, skill correlation (using all the DOT skills)

from 5.7 percent in 1990 to 6.5 percent in 2000, whereas for black sons, the corresponding numbers are 3.2
percent in 1990 and 3.3 percent in 2000.
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is .306 for fathers with less-than-high-school education, .147 for those with a high-school
education, .038 for those with some college education, and .247 for those with college ed-
ucation. Sons of the least educated (less-than-high-school) and the most highly educated
(college-educated) fathers work in occupations similar to their fathers’.?! These patterns are
unchanged when correlation coefficients are drawn between cognitive and people skills only
and between motor skills and physical strength only. In general, there is a greater skill cor-
relation within white and black families with highly educated fathers. There is also a skill
correlation for black families with the least educated fathers. These results are more clearly
shown in the 2000 wave.

To get a better understanding of skill correlation between father and son, the cumulative
distribution functions (c.d.f.) of the correlation coefficient using all the DOT skills between
father and son for whites in the 1993 wave are shown in Figure 2 Panel ¢ and for blacks in
Figure 2 Panel 7i. The c.d.f. distribution, represented by the solid line, is skewed toward the
left for both whites and blacks, suggesting positive skill correlations.??

Even if individuals are randomly assigned to different skill combinations, however, skill
correlation may occur, especially if the skill sets available to them are limited. To consider
this, we compute skill correlations that will be observed under random allocation. Specifically,
we construct hypothetical father-son pairs by matching fathers and sons randomly from the
pool of the NLSY79 father-son sample (but keeping blacks and whites separate), and then
we compute the correlation coefficients between these fathers and sons. We repeat these
simulations 100 times and take the average of the generated correlation coefficients. The
c.d.f. distribution of the correlation coefficient for these randomly matched father-son pairs is
represented by the dotted line in Figure 2 Panel i for whites and in Figure 2 Panel 77 for blacks.
The median of distribution of the correlation coefficient for the randomly matched father-son
pairs is .001 for whites but .191 for blacks, implying positive skill correlation even under
random matching of fathers and sons for blacks but not for whites. The differences between
the actual father-son pairs (solid line) and the randomly matched father-son pairs (dotted
line) represent skill correlations that go beyond those that occur under random matching
of fathers and sons. Figure 2 Panel iii plots this difference by the percentile of the c.d.f.
distribution (separately for whites and blacks). Relative to the distribution of the randomly

21 The correlation coefficient remains high for these groups in the 2000 wave: .235 for fathers with less-than-
high-school education and .278 for those with college education.

22The median of the distribution of the correlation coefficient is .249 for whites and .266 for blacks, while
that of the mean is .190 for whites and .228 for blacks.
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matched father-son pairs, the actual distribution is more skewed toward the left, and the
skewness is greater for whites than for blacks. We therefore find a large positive correlation
between the skills of actual father-son pairs for whites. In contrast, for blacks, the actual
distribution of correlation coefficients makes a rather small parallel rightward shift from the
correlations generated by random matching, implying that skill sets available to black fathers
and sons are limited, and that the correlations of skills across generations for blacks are closer

to a random matching.

5 Economic Returns to Skill Following

The theoretical analysis of Laband and Lentz (1983) offers two reasons for occupational
following. First, sons inherit name-brand loyalty capital from their fathers, where value
is maximized when sons work in the same occupation as their fathers, the so-called nepotism.
Second, sons receive a direct transfer of career-related human capital by way of informal “on-
the-job training” from their fathers. Lentz and Laband (1989) and Laband and Lentz (1992)
test evidence for nepotism versus transfer of career-related human capital in two professions,
those of doctors and lawyers. In their 1989 paper, they found evidence of the transmission of
career-related human capital for lawyers, because lawyers’ sons who follow in their parents’
occupational footsteps receive an earning premium only if their parents talk about their
careers with them. In contrast, in their 1992 paper, they found evidence of nepotism among
doctors.

The model in Section 2 predicts that skills transfer not only from fathers to sons who work
in their fathers’ occupations but also to sons who work in occupations requiring skills similar
to those of their fathers. Specifically, skill transfer (z) enables sons to hold more skills and
earn higher wages; sons therefore benefit from working in positions that require skills similar
to those of their fathers (refer to P1). However, from the analysis on the effects of the fathers’
and sons’ costs of investing in cognitive skills (ar and ag) on the sons’ wages, the model also
predicts that sons earn lower wages when they work in occupations that require skills similar
to those of their fathers, for whom the costs of investing in cognitive skills were higher (refer
to P2 and P3). As the model predicts an opposing relationship between the sons’ wage and
the father-son skill correlation, we now examine which effect is more dominant for whites and
blacks.

Using the NLSY79 sample, we identify the wage effects of both nepotism and transfer
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of skill-related human capital by including (1) a dummy for whether father and son work
in the same occupation and (2) the correlation coefficient between father-son skill vectors as
regressors in the wage regression model posited by Neal and Johnson (1996). Consider the

following wage regression:
wg =0 B+a W xr+ay Bxr+azW X1,c+a4 Bx1,.+XT +e¢,

where wg is the log of the son’s wage; B is an indicator for black; W is an indicator for white;
r is the correlation coefficient between father-son skill vectors; 1,.. is an indicator of whether
the son and the father work in the same occupation; and X includes controls for the son’s
AFQT score and its square, son’s age, father’s education, father’s DOT skill variables, and
year dummies; ¢ is an error term; and ag, a1, s, a3, ay, and I' represent the coefficients of
the respective variables in the wage regression. We include the father’s DOT skill variables
in the wage regression to control for the father’s skill vectors.?

In the above wage regression, the coefficients a; and «s reflect the returns to working in
occupations that require skills similar to those of the fathers for white sons and black sons,
respectively. When the coefficients are positive, the sons receive a pay premium for working
in jobs that require skills similar to their fathers’, but when the coefficients are negative, the
sons incur a wage penalty. On the other hand, the coefficients a3 and oy reflect the nepotism
effect, which measures the wage premium that white and black sons, respectively, receive from
working in the same occupation as their fathers.

Table 5 reports the mean regression estimates using the waves between 1990 and 2000,
where the correlation coefficient of father-son skill vectors r is composed of all the individuals’
DOT skill variables.?* The mean wage regression estimate for the coefficient a; (whites) is
.051 (.017), while the estimate for the coefficient ay (blacks) is —.063 (.029), with both being
significant at the 5 percent level (Table 5, Column (3)). White sons thus earn higher wages
when they work in jobs similar to those of their fathers. However, black sons earn less when
they work in jobs similar to those of their fathers. To put it in different terms, white sons

receive a wage premium resulting from the positive skill transfer from their fathers, while

23 All wages are measured in 1990 dollars. The observations where the wage is below $2 or above $100 in
1990 dollars are eliminated from the analysis.

24In an alternative analysis, by assuming that a subset of DOT variables measures a single skill, we construct
a cognitive-skill index that is derived from the first component of the principal component analysis on DOT
cognitive skills (for textual definitions, see Appendix Table 1). Likewise, we construct a people-skill index, a
motor-skill index, and a physical-strength index. We then compute the correlation coefficient of these indices
between father and son. The results using this measure as r are similar to those presented in this paper.
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black sons receive lower wages because the effect of their fathers’ limited skill acquisition
dominates the effect of positive skill transfer. There is weak evidence for nepotism, as the
coefficients ag for whites is .035 (.038) and the coefficient a4 for blacks is .094 (.058), which
are both positive and almost significant at the 10 percent level for only blacks.?’

Columns (3)-(7) in Table 6 present estimates from the quantile wage regression in the 1993
wave, which is used to examine how changes in the correlation coefficients affect changes in
wages not only in the middle of the wage distribution but also in its tails. This method is
useful because disadvantaged blacks are typically overrepresented in the lower tail of the wage
distribution, and we examine whether there are differential effects among blacks. Throughout
the entire wage distribution, the effects of the correlation coefficients on wages are positive
for whites (except in the 90th quantiles) and negative for blacks. For whites the correlation
coefficients’ effects decline, and the nepotism effects become larger and more significant, to-
ward the upper tail of the wage distribution. For blacks in the 50th and 75th quantiles of
the wage distribution, the correlation coefficients’ effects on wages are largely negative, while
the effects of the black dummy on wages are larger at the lower tail of the wage distribution.
The black-white wage gap in the middle of the wage distribution arises from the differences
in the effects of skill transfer from fathers, whereas the wage gap in the lower tail of the wage
distribution arises from other, unexplained black-white differences not controlled for in the
wage regression. These results indicate that blacks in the lower tail of the wage distribution
are hampered in achieving economic success because of unexplained difficulties (such as dis-
crimination), while blacks in the middle of the wage distribution are hampered because of the
negative effect of skill transfer from their fathers.

In the specification of mean regression without the correlation coefficient terms, the coef-
ficient of the black dummy o is —.049 (.020) for the waves between 1990 and 2000 (Table
5, Column (2)), which is negative and significant. In contrast, the specification with the
correlation terms takes a coefficient oy of —.029 (.022) (Table 5, Column (3)), which is small
in magnitude and insignificant. This result indicates that skill transfer from fathers to sons
explains nearly 40 percent of the black-white wage gap. A significant portion of the black-

white wage gap is therefore attributable to the differences in the wage premium earned by

25The bias from measurement error in occupation may be substantial for the nepotism effect, since 1lpcc
enter as 0/1 quantity. We thus address the issue of misclassification in coding occupation. Since occupation
changes within the same employer may be false (Neal, 1999), we recode the variable 1pcc as follows: If the
son is coded as having the same occupation as his father during a continuous spell of employment with a
particular employer, we recode 1pcc as 1 for all observations in that spell. Then, the nepotism effect is .054
(.032) for whites, which is significant at the 10 percent level, and .068 (.056) for blacks.
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white sons and the wage penalty paid by black sons for working in occupations that require
skills similar to their fathers’.?8

The model in Section 2 provides an explanation of these findings. Black fathers in both
B1 and B2 families paid a greater cost to invest in cognitive skills (7" skills). Because of the
difficulty that blacks experienced in accessing quality schools before the civil rights legislation
of the mid-1960s, the black fathers faced greater difficulty than white fathers in obtaining
quality education and cognitive skills when they were young. Such costs have declined in the
sons’ generation for B2 families because those blacks had much greater freedom in choosing
their residential communities and schools. However, B1 black sons continue to pay costs as
high as their fathers paid. The model predicts that the B1 black sons work in similar jobs as
their fathers and receive significantly low wages, whereas the B2 black sons work in different
jobs and receive low wages (but not as low as the B1 black sons). The B1 black sons therefore
incur a wage loss because they have to choose skill sets from as limited skill sets as their
fathers. The B2 black sons pay a price when they seek higher wages, because they have to
move away from their fathers’ occupation in order to do so, a move which incurs the cost of
acquiring different skill sets than those they may have inherited from their fathers. In contrast,
white fathers and sons who both pay lower costs to invest in cognitive skills work in similar
jobs and receive higher wages. White sons therefore receive a wage gain from positive skill
transfer from fathers. Although much of the black-white wage gap is explained by differences
in cognitive skills among sons, as Neal and Johnson (1996) found,?” a significant portion of
the remaining gap is explained by the differences in the wage gain earned by white sons and
the wage loss paid by black sons, which arise from the transfer of skill sets from fathers to

sons.

6 Concluding Remarks

This paper examines how fathers’ occupational skills affect sons’ occupational decisions and
earnings. We present a model of intergenerational multidimensional-skill following by extend-

ing a model of univariate human capital into a model of multidimensional human capital.

26The reduction in the black-white wage gap, which results from including the correlation coefficient in the
wage regression, is approximately equal to the difference between oy = .051 and as = —.063 multiplied by
the average correlation coefficient (around .20).

2TWe confirm this finding of Neal and Johnson (1996) by using our sample; the coefficient of a black dummy
is —.077 (.020) for the case where the sons’ AFQT score is included in mean regression (Table 5, Column (1)),
while it is —.304 (.020) for the case where it is not included (not reported).
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The vector of skill sets for an individual comprises his occupational characteristics from the
Dictionary of Occupational Titles (DOT). The correlation coefficient of the father-son skill
vectors measures the closeness of the direction of these vectors. Skill correlation is found for
father-son pairs, and the correlation (which goes beyond random assignment) is greater for
whites than for blacks. White sons earn a wage premium for working in occupations that
require skills similar to those of their fathers, whereas black sons in such circumstances incur
a wage penalty. We also find evidence for nepotism when white and black sons earn a wage
premium for working in the same occupation as their fathers.

Although black-white skill gaps significantly narrowed from fathers to sons in the NLSY79
sample, the skill and wage gaps persist among black and white sons. Black sons who have
skill sets as limited as their fathers work in occupations that require skills similar to those
of their fathers; they earn significantly lower pay. Even black sons who can choose from a
wider variety of skill sets than their fathers incur the cost of acquiring skill sets different from
those inherited from their fathers; they earn low pay. These black sons therefore cannot fully
benefit from the positive skill transfer from their fathers, unlike white sons, which results in

wage disparity between blacks and whites.
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Appendix: Proofs of Propositions, P1-P4

Propositions except for P3(i) are proved analytically. P3(i) is solved numerically for various
parameter values, because the derivative of cosf with respect to ar is too complicated to

solve analytically. The numerical results for P4 are also provided.

A.1. Proof of Proposition P1

Proof of P1(i): When the wage and cost functions are defined as in Equations (3) and (4),

the first order conditions in Equations (1) become

TS ML = 2apTy, (A1)
(1—0)TAMz° = 2bMp, (A.2)
%Tg” *MY? = 2a4T", (A.3)
Lrvzpr=ie _ opar, and (A.4)

2 S S ) .
(Ts, Mg) = (zTp + T*, xMp + M*). (A.5)

Because of the functional forms of the wage and the cost functions, there is no corner solution.
By Equations (A.3), (A.4), and (A.5), we have
MS . Z‘MF—FM* . as T

At e N, A6
Ts xTp +T* b M*’ (4.6)
16asbT™M* = 1. (A7)
By Equations (A.6) and (A.7),
16asb*T* s Mp + b — 162a2b*T** (2T + T*) = 0. (A.8)
We take the total derivative of Equation (A.8) with respect to z and T*; then
* M a *
ar T* (M — 16a2T*2T}) Ty (T—FF - TSJ\T/[*>
de— aMp—16a3T*232Tp — 16027247 xMp — % L2 (32Tp + 4T*)
* M M,
_ () o

2Mg + M* + A—ng*’

where the second and third equalities hold because of Equations (A.7) and (A.5), respectively.
Therefore,

= ; 0 if A;—; ; Ag—;. (A.10)
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By Equations (A.7) and (A.10),

e §0 if A;—; ; Ag—;. (A.11)

Thus, by Equations (A.6), (A.10), and (A.11),

A7) > ¢ Mp>M A12
o =0 if T 2 Ts (4.12)

Equation (A.12) represents the finding that if the slope of the son’s skill vector (Mg, Ts) is
smaller (or larger) than that of the father’s (Mg, TFr), as in Figure 1, then with an increase
in x, the slope of the son’s skill vector increases (or decreases). As a result, as x increases, the

slope of the son’s skill vector gets close to that of the father’s, i.e., dcosf 0x > 0. Q.E.D.

Proof of P1(ii): By Equations (A.1) and (A.2),

1-8) b [ Mp\®
ar \Ty ) (A.13)
Suppose that
o _1=0 (A.14)
ap as

Then, by Equations (A.6), (A.13), and (A.14),

(2)- () ()

Because of Equation (A.5), we can claim:

*

: bor Mp > M*  Mp > Mg Mp > Ms > M
Claim 1 If either e A el then e i

By Claim 1, Equation (A.15) is equivalent to
My  M* Mg
Te  T*  Ts
Thus, by Equations (A.12), P1(ii) holds. That is, the father’s skill vector and the son’s skill

vector have the same direction. Q.E.D.

(A.16)

Proof of P1(iii): By Equations (A.5) and (A.9),
dTs dT* Ty (2Ms + M*) + T*Mp

— =Tr+ > 0. A7
dx e 2MS—|—M*—|—AT4—SST* ( )
By Equations (A.5), (A.7), and (A.9),
— = Mp+ = Vi > 0. (A.18)
dx dx 2M5+M*—|—T—§T*
By Equations (A.17) and (A.18),
8w5 1 dTS dMS

5. =% (TgMg)? (MS% + TS%) > 0. Q.E.D.
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A.2. Proof of Proposition P2

Proof of P2(i): First, we claim:

- Mp > Ms 8 < 16
Claim 2 = = T if and only if S e

Proof of Claim 2: (i) Suppose that % § 1= By Equations (A.6) and (A.13),

ag
2
<&> = (M) (%> Therefore, because of Claim 1, #£ = Ms z 1‘74—

Tr < T* Ts Tr < Tg

2
(i) Suppose that #£ = Ms “Then by Claim 1, £ = Ms = M* Tiyg, (%—i) z (M) (%>

Tr < Ts T < T < T T+ Ts
Therefore, by Equations (A.6) and (A.13), ﬁ ; %:. Q.E.D.

Second, we show that if ag increases, then the slope of the son’s skill vector (Mg, Ts) also

increases. By Equations (A.6) and (A.7),

1(4) :
NS/ 14+ = . Al
o = 8205T ( -+,T*das) (A.19)

We take the total derivative of Equation (A.8) with respect to ag and 7*; we then have

ag dT* rMp — 16a3T**3Ts 1
T*dag  16a2T — (xMp — 16a2T+23T)  ___ 16227 ' (4.20)
s S F S s eMp—16a2T*23Ts 1
By Equations (A.6) and (A.7),
2 %2 * aST* *
I'MF—16(1,ST 3T = Mg — M _3bM* Tg=-2Mg— M" <0. (A21)
By Equations (A.20) and (A.21),
as dr™
-1 < — < 0. A.22
T* dag ( )
By Equations (A.19) and (A.22),
(i)
S
0. A.23
das (A.23)

Therefore, if the slope of the son’s skill vector is initially smaller (or larger) than that of the
father’s, as in Figure 1, that is, if ]\f—; > 1\1{_5 (or ]\1{—5 < Af—;), then as ag increases, the slope
of the son’s skill vector moves closer to (or away from) that of the father’s and thus cos6

increases (or decreases). That is,

Ocosb : Mg Ms
030 >0, if U > Ms, (A.24)
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The proof that dcosf/das =0 if Mp/Tp = Mg/Ts is immediate (the proof is available from
the authors upon request). Therefore, by Equation (A.24),

dcosf > Mp > M
Bas <0 w2 (A.25)
Because of Claim 2 and Equation (A.25), P2(i) holds. Q.E.D.

Proof of P2(ii): By Equations (A.7) and (A.22),

M 1 as dT*
_ 1428 . A2
das 164207 ( i da5> <0 (4.26)

By Equations (A.22) and (A.26),

%—ﬁ<1dT 1dM><0. Q.E.D.

8a5 N 2 ?sd@s * VS dCLS
A.3. Proof of Proposition P3

Proof of P3(i): We numerically prove P3(i). In Appendix Figure 1, the white region
shows the region of the parameter space (ag,ar) that satisfies dcosf,dar < 0, given the
parameters x = 1/2, b =1, and § = 1/4, 1/2, and 3/4. The straight line dividing the black
and white regions is 0 /ar = (1 — ) “ags and describes cosf = 1 and dcosf,dar = 0.
The white region above the straight line satisfies 6 “ar < (1 — ) /ag. Therefore, Appendix
Figure 1 shows that P3(i) holds. For other parameter values, we also obtain 0 cosf /dar < 0
in the regions where 6 ar < (1 —0) /as. The results are available from the authors upon

request.

Proof of P3(ii): First, we define the terms Tr;, Mgy, and Trs as follows:

dTw dMp Tk Tp dMp
Try =T —d Mpi=M d dTre = —Mp1 =T
F1 Ft dar ap, Mg F+ dap ar, and g9 My F1 F+ MF dar

(A.27)

dap.

Because Mp1,/ Trs = My, Tr, the vector (Tgo, Mp1) is on the vector (Tp, Mp).
Second, given Tri, Mp;, and Tk, we next define (TJ?",MJ’.“) and (Ts,;, Mg;) for j =1, 2,
which satisfy

1 1
“TsPMY? = 2a5T7, ST ?Mg "> = 20M7, and (Tsj, Ms;) = (aTp; + T}, xMpy + M)

2 2

(A.28)
(This is similar to the way that (7%, M*) and (7', Mg) satisfy Equations (A.3), (A.4), and
(A.5).) Reasoning in a way similar to our use of Equations (A.3), (4.4), and (A.5) to prove
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Equations (A.6) and (A.7), we can now use Equation (A.28) to show that, for j = 1 and 2, it

is true that
Mg; aMpi+ M7 ag 17

= = — d 16agbTM; = 1. A.29
Ts; eTp; + 17 b M J’?" an 4505 My ( )
Third, we now prove that
wg (TSJ, MSJ) < wg (TS,Q, Ms’g) < wg (Ts, Ms) if dap > 0; (A30)
wg (Ts1, Ms1) > ws (T2, Ms2) > ws (Ts, Mg) if dap <0, (A.31)

where these equalities hold if x = 0.
(i) The proof that wg (T2, Ms2) < wg (Ts, Ms) if dar > 0 (the equality holds if x =0) in
Equation (A.30):
The proof is organized in three steps. Step 1 characterizes the father’s skill vector (Tr, MF).
Step 2 shows that an increase in ar reduces My skills. This is because the iso-wage curve
is Cobb-Douglas and the iso-cost curve is elliptical; the income effect of ar on Mg thus
dominates its substitution effect. As a result, (T2, Mp1) = h(Tr, Mp) for h € (0,1). Step 3
concludes by using Step 2 and P1(4i).
Step 1: By Equations (A.1) and (A.2),
1 18 15 146

1— 1 _s
Tp = sap 2 6% (1= 0)'T 6%, and My = Sap 267 (078) (1 9)'

(] [S%)
[S]S9)

55. (A.32)

Step 2: By Equation (A.32), dMp/dap < 0. Because (i) the vector (T2, Mp) is on the vector
(T, MF), (ii) dar > 0, and (iii) dMp/dar < 0, it follows that (Tra, Mp1) = h(Tr, Mp) for
h e (0,1).

Step 3: The following first, second, and fourth equalities hold because of Equation (A.28),
Step 2, and Equation (A.5), respectively, while the third inequality holds because of P1(ii7):

ws (Ts2, Ms2) = ws(xTpe + Ty, xMpy + My) = ws (haTp + 15, haMp + My)
S Wwg (l’TF—l-T*,.I‘MF—l—M*) = Wwg (TS,MS), (A33)

where h € (0,1) and the equality in the inequality holds if z = 0.

(i7) The proof that wg (Ts1, Ms1) < ws (Ts2, Ms2) if dap > 0 (the equality holds if v =10)
in Equation (A.30):

The proof is organized in four steps. Step 1 shows that an increase in ar reduces both Tr and
M- skills because of the complementarity between these skills, but the decrease in the Tx skill

(= Tr — Tr1) is greater than the decrease in the M skill multiplied by Tr,/ Mg (= Tp — Tr2)
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because of the substitution effect between these skills. Therefore, the new origin of the son’s
cost function (x7p;, v Mp,) satisfies this inequality: 2771 < xTr2. Steps 2 and 3 show that
the son’s skills Ts; and Mg, associated with (211, xMp;) as the origin of his cost function
are smaller than Ts» and Mg, associated with (zTr2, xMp) as the origin, respectively. Step
4 concludes.

Step 1: By Equation (A.32),
dT'r - Tr dMp
daF MF dCLF
Because dap > 0 and because of Equations (A.27) and (A.34), Tp1 < Tps. Therefore,

< 0. (A.34)

(TF,17 MF71> = (k’TF,Q,MF?l) fOI' k? € (0, 1), and (TRQ, MF71> = (I{TTFQ, MF71> fOI‘ ]{3 = 1.

(A.35)
Step 2: By Equations (A.28) and (A.35),
Ts1=aTpy + 17 = axkTpa+ 17 for k€ (0,1) (A.36)
Tso=aTpo+T5 = xkTpe+1T5 for k=1.

When we substitute Equation (A.36) into Equation (A.29), for j = 1, 2, and if j = 1, then
k€ (0,1); and if j = 2, then k = 1; it follows that
MS,j . xMF,l + M]* - as T*

— = 27 and 16agbT M! = 1. A.
T, ~ ohTra 1 Tr b o 2 100sPT, (4.37)

In Section A.1, the proof of P1(i), we used Equation (A.6) and (A.7) to obtain Equation
(A.9). Similarly, we now use Equation (A.37) to obtain this equation:

arr 16a2T32T
dk] _ S ]* Ei — <0, (A.38)
2Mg ; + Mj + ET?

where the equality in the inequality holds if z = 0. Hence, by Equations (A.36) and (A.38),

dTs T’ 2Tps (2Mg ; + M*
S = I‘TEQ + ] — 2 ( 5. i ]) > O, (A39)
dk dk 9 Msg; + M + FSJTJ*

where the equality in the inequality holds if x = 0. Thus, by Equations (A.36) and (A.39),
Ts1 <Ts2 (the equality holds if z = 0). (A.40)

Step 3: Because of Equations (A.28) (Ms; = xMp + M} for j =1, 2), (A.37), and (A.38),

S dMy T o . . .
then d]\j,f” = % = —W% > 0, where the equality in the inequality holds if x = 0.
Therefore,

Mgy < Mg (the equality holds if = = 0). (A.41)
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Step 4: By Equations (A4.40) and (A.41),
Wgs (TS,l, MSJ) S Wwgs (TS72, Msg) (the equality holds if x = 0) (A42)

By Equations (A.33) and (A.42), we conclude that Equation (A.30) holds.
(1ii) The proof of Equation (A.31):
The proof is constructed along lines similar to the proof of Equation (A.30) in (i) and (i7).

We conclude that P3(ii) holds. Q.E.D.

A.4. Proof of Proposition P4

N\ Qws(Ts,\Ms) - Ows(Ts,Ms) 0Ts i) Ows(Ts,Ms) 0Ts - Ows(Ts,Ms) 0Ts OTp
We pl“OVG that (Z) 80,1: S 8TS Bap and (ZZ) 8TS 8(11:‘ S 8TS 8TF 8aF - 0,

where these equalities hold if z = 0. We use the variables T, Mg, Tro, T}, M7, Ts;, and
Mg ; for j =1, 2, which are defined in Section A.3, the proof of P3(i).

(i) The proof that ang;SF’MS) < B“S(a%S’MS)% (the equality holds if x =0).

First, we prove that 0Mg/0ar < 0 for two cases: Case (1) where dap > 0 and Case (2) where

dar < 0.

In Case (1) where dap > 0: Because of Equation (A.28) and Step 2 in Part (i) of the proof of
P3(i7) in Section A.3, Mgo = vMpy + My = haMp+ M for h € (0,1). By reasoning similar
to Step 3 in Part (i) of the proof of P3(ii) in Section A.3, ha Mp + My < xMp + M* = Mg,
where the equality in the inequality holds if z = 0. Hence

Mgo < Mg (the equality holds if z = 0). (A.43)
By Equations (A.41) and (A.43),

Mgy < Mg (the equality holds if z = 0). (A.44)
By the definitions of Tp1, Mp;, and Mg, in Equations (A.27) and (A.28), Equation (A.44)
implies

OMg
6aF

<0 (the equality holds if = = 0). (A.45)

In Case (2) where dap < 0: The proof of Equation (A.45) is constructed along lines similar
to the proof of Case (1) where dar > 0. Therefore, Equation (A.45) holds for both Cases (1)
and (2). Accordingly, because dwg (Ts, Ms) /OMs > 0 and Equation (A.45) holds,

&ug (TS, Ms) _ 8&)5 (TS, Ms) (9TS 8&)5 (TS, MS) 8MS < (9(,05 (TS, MS) (9TS

A4
darp T darp OMg dap — T darp ’ ( 6)
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where the equality in the inequality holds if = = 0.

(i1) The proof that %;S’MS)% < %;S’MS)%% < 0 (the equalities hold if = = 0).

The proof is organized in seven steps. In Step 1, we define (Ts3, Mg3) and then document

that Tg3 —Ts = s ITe g Ts1—Ts = 0Ts,/Oap, where Tg; is defined in Equation (A.28).

8TF 8(1F
In Step 2, we characterize (Ts3, Ms3). In Step 3, we show that T is smaller than Ts3. In
Step 4, we show that T3 is smaller than Ts. In Steps 5 and 6, by combining Steps 1 to 4,
we show that 0Ts, OJap < g%g% < 0. In Step 7, we conclude.

Step 1: We define Tr; in Equation (A.27). Given Tr; and Mg, we define (75, M3) and
(Ts3, Mg 3), which satisfy:

1 1 _
5Tss "My = 2asT;, STgly Mgy = M, and (Ts, Msa) = (1Tra + T3, aMp + M;).
(A.A47)
By the definitions of Tx; and T3,
0Ts 0Tr
—— =Tg3—Tgs. A.48
8TF 86LF 53 s ( )
Since we define (Tr1, Mp;) in Equation (A.27), and then define Ts; in Equation (A.28),
JTs
— =Tg1 —Tgs. A.49
S =Tsu =T (449

Step 2: Reasoning in a way similar to our use of Equation (A.28) to prove Equation (A.29),
we can use Equation (A.47) to show that

Mgz aMp+ Mg  ag 13
TS73 ZL’TF71 + T-; b Mg’

and 16agbT5; M3 = 1. (A.50)

Step 3: We prove that 0Ts/0ar < g—%% < 0 for two cases: Case (1) where darp > 0 and
Case (2) where dar < 0.

In Case (1) where dap > 0: Because of Equations (A.27) and (A.34), Mp = IMp; for [ > 1.
Therefore, by Equations (A.29) and (A.50), for j = 1, 3, and if j = 1, then [ = 1; and if
j =3, then [ > 1; it follows that

Msg ; $ZMF1+M; as TJ*
o — : = — d 16agbT: M = 1. A5l

We used Equation (A.37) to obtain Equation (A.39). Similarly, we now use Equation (A.51)

to obtain the following equation

dTs ; xT M
d»;u _ J - F,1MS. * >0, (A.52)
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where the equality in the inequality holds if z = 0. Therefore,
Ts1 <Tss3 (the equality holds if = = 0). (A.53)

Step 4: Because of Equations (A.27) and (A.34), Tr1 = ¢IF for ¢ € (0,1). Therefore, by
Equation (A.50),

Mgz aMp+ Mg  ag 13
TS,3 quF -+ T; b Mg,

and 16agbT5 M3 = 1. (A.54)

We used Equation (A.37) to obtain Equation (A.40). Similarly, we now use Equations (A.6),
(A.7), and (A.54) to obtain this equation:

Tss <Ts (the equality holds if = = 0). (A.55)

Step 5: By Equations (A.48), (A.49), (A.53), and (A.55),

T, Ts OT
gai < ng: gai <0 (the equalities hold if x = 0). (A.56)

Step 6: In Case (2) where dap < 0: The proof of Equation (A.56) is constructed along lines
similar to the proof in Steps 3 to 5.
Step 7: Because Owg (Ts, Ms) /0Ts > 0 and Equation (A.56) holds,

(9&)5' (TS, MS) 8TS &us (TS, MS) 8TS 8TF .. .
< < =0). .
0T Ban = 0T T, Dan = 0 (the equalities hold if z = 0).  (A.57)

By Equations (A.46) and (A.57), P4 holds. Q.E.D.

Numerical Results for P4:

Let
Ows(Ts,Ms) 9Ts Ows(Ts,Ms) 9Ts 9Tk
oT. da OT: OTr Oa
Rl=—"2_" and R2= 3 L r
Ows(Ts,Ms) Ows(Ts,Ms)
dap dap

Appendix Figure 2 Panel i displays the ratios R1 and R2 on an (ag, ar) plane, given x = 1/2,
d = 1/4, and b = 1. Appendix Figure 2 Panel 7i displays these ratios when ag is set to one
and Panel 772 displays them when ar is set to one. Both ratios R1 and R2 are smaller than
unity and R1 is greater than R2, which support Equation (5) because dws (Ts, Ms) /Oar < 0.
The ratio R1 is in the range of .5 — .75, whereas the ratio R2 is in the range of .3 — .75, unless
ar and ag are close to zero. For other parameter values, we obtain the same conclusion; the

results are available from the authors upon request.
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Figure 1: Model of Intergenerational Skill Transfer
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Figure 2: Distribution of Correlation Coefficients for Father-Son Pairs
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Note: The sons' information is taken from the 1993 wave. The correlation coefficient between father-son skill vectors is computed using the DOT skill variables listed in
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Table 1: Comparison of Means and Standard Deviations of Selected Variables

Father Son, 1993 Wave Son, 2000 Wave
Whites Blacks Whites Blacks Whites Blacks
Variable Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Age 43.12 6.840 42.90 7.250 32.09 2.296 31.84 2.269 39.13 2.304 38.95 2.281
Education 12.43 3.397 10.46 3.337 13.48 2.626 12.60 2.280 13.64 2.732 12.76 2.327
Experience 10.49 3.824 8.804 4.033 17.15 4,543 14.76 5.393
Log(wage) 2.425 0.519 2.109 0.488 2.635 0.577 2.261 0.521
Cognitive Skills
Math 0.306 0.841 -0.359 0.777 0.251 0.837 -0.256 0.858 0.374 0.829 -0.133 0.913
Reasoning 0.296 0.818 -0.360 0.770 0.254 0.848 -0.264 0.884 0.375 0.816 -0.120 0.916
Language 0.197 0.829 -0.440 0.737 0.163 0.839 -0.329 0.850 0.270 0.814 -0.202 0.884
General Learning 0.259 0.799 -0.326 0.664 0.221 0.797 -0.231 0.792 0.318 0.789 -0.112 0.830
Verbal 0.173 0.881 -0.459 0.760 0.167 0.889 -0.307 0.865 0.275 0.867 -0.200 0.909
Numerical 0.278 0.823 -0.365 0.749 0.235 0.821 -0.225 0.825 0.325 0.806 -0.102 0.839
Creative Activity 0.342 0.709 -0.187 0.786 0.283 0.751 -0.139 0.826 0.384 0.691 -0.029 0.825
Plan Activity 0.307 0.960 -0.162 0.707 0.235 0.906 -0.126 0.681 0.395 0.956 0.024 0.822
Data 0.366 0.871 -0.311 0.861 0.327 0.904 -0.228 0.897 0.462 0.887 -0.070 0.971
People Skills
Deal with People -0.104 0.860 -0.417 0.758 -0.078 0.844 -0.332 0.779 0.011 0.846 -0.224 0.813
Talking, Hearing -0.055 0.839 -0.406 0.774 0.015 0.814 -0.300 0.801 0.116 0.800 -0.194 0.818
Communicate Data -0.081 0.833 -0468 0.670 -0.011 0.810 -0.275 0.798 0.043 0.789 -0.212 0.775
Business Contact -0.112 0.869 -0.237 0.634 -0.094 0.867 -0.210 0.681 -0.048 0.886 -0.166 0.739
Good of People -0.307 0.802 -0.468 0.710 -0.238 0.759 -0.235 0.764 -0.238 0.767 -0.286 0.764
People 0.129 0.864 -0.299 0.756 0.106 0.834 -0.222 0.796 0.214 0.815 -0.097 0.822
Motor Skills
Motor Coordination 0.014 0.691 0.127 0592 -0.078 0.691 -0.075 0.673 -0.107 0.680 -0.099 0.641
Form Perception 0.177 0.721 -0.157 0.671 0.126 0.683 -0.188 0.674 0.151 0.667 -0.136 0.677
Spatial Perception 0.476 0.745 0.332 0.694 0.384 0.743 0.119 0.715 0.435 0.734 0.232 0.715
Finger Dexterity -0.084 0.746 -0.203 0.641 -0.134 0.722 -0.260 0.666 -0.168 0.710 -0.303 0.619
Manual Dexterity -0.035 0.893 0.280 0.691 -0.088 0.896 0.105 0.738 -0.140 0911 -0.020 0.780
Eye-Hand-Foot Coord. 0.152 0.845 0.487 0.846 0.102 0.809 0.276 0.849 0.093 0.790 0.275 0.850
Precisely Set Limits 0.034 0.818 0.089 0.769 0.015 0.778 0.039 0.741 -0.057 0.768 -0.027 0.750
Make Judgments 0.395 0.777 0.179 0.759 0.344 0.760 0.049 0.722 0.368 0.746 0.102 0.754
Perform Variety of Duties -0.005 0.684 -0.138 0.691 0.006 0.652 -0.151 0.634 0.037 0.637 -0.128 0.633
Things 0.132 0.889 0.169 0.745 0.029 0.862 -0.028 0.776 0.009 0.866 -0.014 0.784
Physical Strength

Strength 0.126 0.861 0.608 0.655 0.043 0.875 0.414 0.827 -0.043 0.879 0.302 0.839
Climbing 0.197 0.914 0.300 0.900 0.138 0.883 0.221 0.897 0.070 0.827 0.155 0.840
Stooping 0.102 0.829 0.417 0.825 0.066 0.829 0.229 0.839 -0.001 0.800 0.160 0.812
Reaching -0.206  0.891 0.241 0.604 -0.246  0.893 0.084 0.746 -0.358 0.914 -0.063 0.832
Seeing 0.113 0.715 0.183 0.625 0.065 0.705 0.055 0.670 0.017 0.704 0.031 0.670
N 1975 711 1866 601 1689 562

Note: The numbers in the table are the means of the row variables conditional on column segments of the sample. The DOT data are matched to the individuals'

1970 census occupation.




Table 2: Correlation Matrix of Father-Son DOT Skills

Sample: Whites

Son
[C] (P] (M] [Ph]
Education Math Reason Language General Talk Deal w/ Comm. Business | Manual Eye-hand- Form Precisely | Strength
learning people Data contact | dexterity foot percep.  set limits

Education 0.470 0.237 0.276 0.311 0.287 0.261 0.257 0.309 0.074 -0.210 -0.218 0.027 -0.191 -0.283

Math 0.369 0.207 0.209 0.236 0.219 0.179 0.163 0.186 0.015 -0.122 -0.124 0.050 -0.119 -0.195

o Reason 0.416 0.235 0.253 0.282 0.260 0.218 0.185 0.229 0.011 -0.145 -0.147 0.044 -0.138 -0.234
= Language 0.432 0.226 0.243 0.283 0.257 0.228 0.209 0.245 0.043 -0.164 -0.163 0.024 -0.161 -0.242
General learning 0.427 0.238 0.254 0.286 0.274 0.225 0.206 0.246 0.037 -0.162 -0.150 0.044 -0.161 -0.240

_ Talk 0.305 0.157 0.195 0.233 0.198 0.225 0.195 0.228 0.080 -0.143  -0.118 0.003 -0.144  -0.194
g T Deal w/ people 0.286 0.150 0.186 0.215 0.196 0.212 0.204 0.224 0.095 -0.143 -0.114 -0.005 -0.153 -0.185
L‘E - Comm. data 0.320 0.173 0.207 0.240 0.222 0.230 0.213 0.245 0.094 -0.152 -0.133 0.000 -0.166 -0.211
Business contact 0.047 0.032 0.055 0.061 0.053 0.099 0.093 0.092 0.099 -0.053 -0.019 -0.008 -0.049 -0.064

Manual dexterity -0.227  -0.140 -0.154 -0.178 -0.165 -0.156 -0.150 -0.168 -0.077 0.124 0.083 0.006 0.120 0.167

=5 Eye-hand-foot -0.255 -0.141 -0.154 -0.179 -0.153 -0.196 -0.178 -0.198 -0.089 0.123 0.131 -0.010 0.111 0.191
= Form percep. 0.125 0.049 0.050 0.044 0.039 0.016 0.008 0.018 -0.053 0.020 -0.020 0.084 -0.002 = -0.023
Precisely set limits -0.202 -0.116 -0.146 -0.164 -0.162 -0.166 -0.162 -0.169 -0.089 0.120 0.073 0.024 0.140 0.134

£ Strength -0.357 -0.209 -0.234 -0.264 -0.242 -0.242 -0.222 -0.260 -0.078 0.163 0.145 -0.026 0.153 0.251

Sample: Blacks
Son
[C] (P] (M] [Ph]
Education Math Reason Language General Talk Deal w/ Comm. Business | Manual Eye-hand- Form Precisely | Strength
learning people Data contact | dexterity foot percep.  set limits

Education 0.318 0.191 0.204 0.210 0.213 0.217 0.226 0.252 0.125 -0.123 -0.147 0.076 -0.100 -0.221

Math 0.226 0.172 0.189 0.203 0.196 0.122 0.121 0.159 0.055 -0.070  -0.065 0.124 -0.054  -0.163

o Reason 0.254 0.217 0.234 0.238 0.236 0.142 0.148 0.181 0.071 -0.078 -0.072 0.149 -0.027 -0.194

= Language 0.244 0.206 0.226 0.241 0.237 0.159 0.158 0.199 0.084 -0.085  -0.108 0.129 -0.036  -0.204
General learning 0.244 0.219 0.244 0.245 0.253 0.170 0.180 0.219 0.094 -0.115 -0.117 0.130 -0.045 -0.220

_ Talk 0.137 0.160 0.169 0.166 0.159 0.108 0.099 0.136 0.067 -0.062  -0.057 0.107 -0.003 = -0.156
g T Deal w/ people 0.126 0.153 0.164 0.173 0.166 0.127 0.143 0.160 0.108 -0.117 -0.095 0.046 -0.043 -0.170
L‘E - Comm. data 0.168 0.187 0.189 0.200 0.198 0.141 0.157 0.181 0.113 -0.145 -0.129 0.072 -0.031 -0.209
Business contact 0.020 0.084 0.070 0.087 0.095 0.041 0.083 0.099 0.079 -0.086 -0.067 0.005 -0.041 -0.116

Manual dexterity -0.092 -0.088 -0.090 -0.099 -0.118 -0.074 -0.104 -0.096 -0.084 0.068 0.128 -0.039 0.008 0.110

= Eye-hand-foot -0.146 -0.109 -0.090 -0.141 -0.105 -0.106 -0.115 -0.119 -0.061 0.086 0.109 -0.030 0.027 0.124

= Form percep. 0.183 0.101 0.109 0.123 0.099 0.045 0.065 0.080 0.014 -0.049  -0.004 0.088 -0.024  -0.110
Precisely set limits 0.046 -0.041 -0.066 -0.059 -0.092 -0.100 -0.087 -0.090 -0.098 0.083 0.117 0.039 0.041 0.082

g Strength -0.226 -0.191 -0.212 -0.218 -0.217 -0.170 -0.209 -0.225 -0.121 0.134 0.110 -0.094 0.071 0.206

Note_: The sons' information is taken from the 1993 wave. See Appendix Table 1 for a detailed description of the DOT skill variables. [C] stands for cognitive skills, [P] for people skills, [M] for
motor skills, and [Ph] for physical strength.




Table 3: Effect of Father's DOT Skills on Son's DOT Skills

Independent Variables: Whites Blacks Independent Variables: Whites Blacks
Separate Regression for Each DOT Skill (¢B)] (2) Separate Regression for Each DOT Skill 3 (4)
Cognitive Skills Motor Skills
Father's Math 0.047 ** -0.001 Father's Spatial Perception 0.060 ** 0.079 **
(0.018) (0.031) (0.018) (0.032)
Father's Reason 0.043 ** 0.023 Father's Manual Dexterity 0.034 * 0.056 *
(0.019) (0.032) (0.019) (0.032)
Father's General Intelligence 0.045 ** 0.052 Father's Eye-Hand-Foot Coordination 0.037 ** 0.059 **
(0.018) (0.033) (0.018) (0.028)
Father's Verbal 0.048 ** 0.055 Father's Form Perception 0.042 ** 0.038
(0.018) (0.034) (0.017) (0.031)
Father's Plan Activity 0.050 ** -0.003 Father's Finger Dexterity 0.032 * 0.083 **
(0.016) (0.027) (0.018) (0.031)
Father's Make Evaluations 0.047 ** 0.041 Father's Precisely Set Limits 0.071 ** 0.076 **
(0.017) (0.030) (0.017) (0.029)
Father's Data 0.044 ** 0.016 Father's Things 0.043 ** 0.066 **
(0.019) (0.029) (0.018) (0.031)
People Skills Physical Strength
Father's Dealing with People 0.069 ** 0.078 ** Father's Strength 0.069 ** 0.063 *
(0.018) (0.033) (0.019) (0.037)
Father's Talking/Hearing 0.062 ** 0.027 Father's Climbing 0.082 ** 0.051 *
(0.018) (0.029) (0.018) (0.028)
Father's Communicate Data 0.054 ** 0.055 Father's Stooping 0.056 ** 0.019
(0.018) (0.038) (0.018) (0.028)
Father's Business Contact 0.087 ** 0.030 Father's Reaching 0.049 ** -0.002
(0.020) (0.038) (0.019) (0.044)
Father's People 0.043 ** 0.058 ** Father's Seeing 0.066 ** 0.037
(0.017) (0.028) (0.018) (0.031)

Note: This table presents estimates of the effect of the father's DOT skill variables (row variable) on the son's corresponding DOT skill variables using the NLSY79 sample
between 1990 and 2000. Each regression controls for son's education, a quadratic in son's AFQT score, a cubic in son's labor-market experience, son's place of residence,
father's education, a dummy for whether father and son work in the same occupation, and year dummies. Robust panel standard errors are in parentheses. Coefficients
significant at the 5 percent level are indicated with two asterisks; one asterisk indicates significance at the 10 percent level.



Table 4: Means and Standard Deviations of the Correlation Coefficient of Father-Son Skill Vectors

Correlation Coefficient of Correlation Coefficient of Correlation Coefficient of Fraction of
All the DOT Skills Skills [C] and [P] Skills [M] and [Ph] Pairs in Same
All Father-Son | Exclude Pairs in | All Father-Son | Exclude Pairsin | All Father-Son | Exclude Pairs in Occupation
Pairs Same Occupation Pairs Same Occupation Pairs Same Occupation
Father's Education Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
1993 Wave Father-Son, Whites
Less than High School | 0.194 0.512 0.146 0.486 0.169 0.439 0.119 0.400 0.136 0.412 0.084 0.364 0.056 0.230
N =539 N =510 N =539 N =510 N =539 N =510 N =539
High School 0.152 0.517 0.100 0.486 0.137 0.447 0.084 0.404 0.145 0.434 0.092 0.390 0.058 0.234
N =673 N =635 N =673 N =635 N =673 N =635 N =673
Some College 0.165 0.525 0.111 0.495 0.159 0.456 0.106 0.416 0.211 0.440 0.161 0.405 0.060 0.238
N =240 N =225 N =240 N =225 N =240 N =225 N =240
College 0.258 0.479 0.230 0.465 0.127 0.427 0.094 0.399 0.226 0.401 0.197 0.379 0.036 0.187
N =414 N =400 N =414 N =400 N =414 N =400 N =414
1993 Wave Father-Son, Blacks
Less than High School | 0.306 0.484 0.276 0.471 0.212 0.462 0.178 0.441 0.218 0.419 0.183 0.393 0.042 0.202
N =314 N =302 N =314 N =302 N =314 N =302 N =314
High School 0.147 0.459 0.133 0.449 0.142 0.417 0.128 0.406 0.067 0.398 0.052 0.382 0.016 0.127
N =205 N =202 N =205 N =202 N =205 N =202 N =205
Some College 0.038 0.455 0.038 0.455 0.088 0.370 0.088 0.370 0.059 0.339 0.059 0.339 0.000 0.000
N =42 N =42 N =42 N =42 N =42 N =42 N =42
College 0.247 0.498 0.212 0.482 0.207 0.379 0.170 0.346 0.144 0.404 0.104 0.367 0.044 0.208
N =40 N =38 N =40 N =38 N =40 N =38 N =40
2000 Wave Father-Son, Whites
Less than High School | 0.173 0.520 0.112 0.486 0.160 0.456 0.099 0.410 0.135 0.423 0.071 0.365 0.068 0.253
N =496 N =461 N =496 N =461 N =496 N =461 N =496
High School 0.168 0.531 0.102 0.495 0.161 0.464 0.095 0.414 0.171 0.430 0.105 0.374 0.074 0.262
N =612 N =568 N =612 N =568 N =612 N =568 N =612
Some College 0.192 0.536 0.146 0.514 0.167 0.449 0.119 0.413 0.240 0.450 0.196 0.423 0.054 0.227
N =219 N =207 N =219 N =207 N =219 N =207 N =219
College 0.327 0.470 0.283 0.451 0.170 0.430 0.115 0.386 0.302 0.413 0.256 0.384 0.062 0.241
N =362 N =339 N =362 N =339 N =362 N =339 N =362
2000 Wave Father-Son, Blacks
Less than High School | 0.235 0.516 0.203 0.502 0.198 0.462 0.164 0.441 0.158 0.413 0.123 0.383 0.040 0.196
N =294 N =282 N =294 N =282 N =294 N =282 N =294
High School 0.067 0.484 0.040 0.464 0.099 0.431 0.073 0.409 0.015 0.403 -0.013 0.372 0.028 0.164
N =193 N =188 N =193 N =188 N =193 N =188 N =193
Some College -0.025 0.436 -0.025 0.436 0.018 0.429 0.018 0.429 0.001 0.301 0.001 0.301 0.000 0.000
N =38 N =38 N =38 N =38 N =38 N =38 N =38
College 0.278 0.469 0.222 0.439 0.180 0.430 0.116 0.376 0.235 0.405 0.175 0.356 0.072 0.262
N =37 N =35 N =37 N =35 N =37 N =35 N =37

Note: The numbers in the table are means and standard deviations of the column variables conditional on row segments. The correlation coefficient between the father's skill vector
and the son's vector is computed using different combinations of the DOT skills. Skill combinations are broadly classified as cognitive skills [C], people skills [P], motor skills [M], and
physical strength [Ph]. See Appendix Table 1 for a detailed description of the DOT skill variables.



Table 5: Effect of Father-Son Correlation Coefficient on Son's Earnings

Variables (1) | (2) | (3) |
Blacks -0.077 ** -0.049 ** -0.029
(0.020) (0.020) (0.022)
Whites x Correlation Coefficient (r) 0.051 **
(0.017)
Blacks x Correlation Coefficient (r) -0.063 **
(0.029)
Whites x 1(Same Occupation as Father) 0.035
(0.038)
Blacks x 1(Same Occupation as Father) 0.094
(0.058)
Father's Education 0.010 ** 0.009 **
(0.003) (0.003)
Controls for Father's Skills No Yes Yes
R? 0.228 0.247 0.250
N 17480 17480 17480

Note: The sample consists of observations in the years 1990-94, 1996, 1998, and 2000. The
correlation coefficient between the father's skill vector and the son's vector is computed using all
the DOT skill variables. See Appendix Table 1 for a detailed description of the DOT skill varibles.
All regressions control for son's AFQT score and its square, age and calendar year dummies. The
specifications in columns (2) and (3) include controls for father's education and father's DOT skill
variables. All wages are measured in 1990 dollars. The observations where the wage is below $2

or above $100 in 1990 dollars are eliminated from the analysis. Robust panel standard errors are in

parentheses. Coefficients significant at the 5 percent level are indicated with two asterisks; one
asterisk indicates significance at the 10 percent level.



Table 6: Effect of Father-Son Correlation Coefficient on Son's Earnings: Mean and Quantile Regressions

Mean Regression Quantile Regressions
10" 25" 50" 75" 90"
Variables (1) | (2) (3) (4) (5) (6) (7)
Blacks -0.061 ** -0.027 -0.083 ** -0.062 -0.029 0.014 -0.019
(0.026) (0.028) (0.038) (0.045) (0.027) (0.036) (0.054)
Whites x Correlation Coefficient (r) 0.079 ** 0.116 ** 0.127 ** 0.075 ** 0.016 -0.004
(0.025) (0.032) (0.039) (0.023) (0.031) (0.046)
Blacks x Correlation Coefficient (r) -0.084 ** -0.0005 -0.034 -0.137 ** -0.163 ** -0.011
(0.043) (0.062) (0.071) (0.042) (0.059) (0.082)
Whites x 1(Same Occupation as Father) 0.120 ** 0.101 0.094 0.097 * 0.166 ** 0.230 **
(0.059) (0.072) (0.089) (0.054) (0.073) (0.108)
Blacks x 1(Same Occupation as Father) 0.086 0.107 0.082 0.114 0.051 0.123
(0.123) (0.142) (0.200) (0.116) (0.161) (0.203)
Father's Education 0.013 ** 0.013 ** 0.017 ** 0.016 ** 0.017 ** 0.012 ** 0.009
(0.004) (0.004) (0.005) (0.006) (0.004) (0.005) (0.008)
R? 0.234 0.244
Pseudo R? 0.120 0.139 0.157 0.154 0.162
N 2237 2237 2237 2237 2237 2237 2237

Note: The sample consists of observations in 1993. The correlation coefficient between the father's skill vector and the son's vector is computed using all
the DOT skill variables. See Appendix Table 1 for a detailed description of the DOT skill varibles. All regressions control for son's AFQT score and its
square, age, father's education, father's DOT skill variables, and calendar year dummies. All wages are measured in 1990 dollars. The observations where
the wage is below $2 or above $100 in 1990 dollars are eliminated from the analysis. Standard errors are in parentheses. Coefficients significant at the 5
percent level are indicated with two asterisks; one asterisk indicates significance at the 10 percent level.



Appendix Figure 1: Region of Parameter Space (as, af) Satisfying dcos 8/ ar <0 in Proposition P3(i)
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Note: The black region indicates the region of the parameter space (as, af) that satisfies 8 cosB/ 8 ar 2 0, and the white region
indicates the region that satisfies 8 cos8/ 3 ar < 0. The straight line dividing the black and white regions is 6/ar = (1 - 8)/as, and the
white region above the straight line satisfies 6/af < (1 - 8)/as. The parameter values are set as: x = 1/2and b = 1.

Appendix Figure 2: Ratios R1 and R2 in Proposition P4
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Appendix Table 1: Definitions of the Variables from the Dictionary of Occupational Titles (DOT)

VARIABLE

DOT JOB
COMPONENT

DESCRIPTION

Relation to Data

Reasoning

Mathematics

Language

Specific
Vocational
Preparation
General Learning

Verbal

Numerical
Clerical
Perception

Plan Activity

Make Evaluations

Creative Activity

Esteem of Others

Relation to People

Deal with People
Influence People

Interpret Feelings

Talking and/or
Hearing
Communicate
Data

Business Contact

Worker Function

GED

GED

GED

SVP

Aptitude

Aptitude

Aptitude
Aptitude

Temperaments
Temperaments

Interest Factor

Interest Factor

Worker Function

Temperaments
Temperaments

Temperaments
Physical
Demands

Interest Factor

Interest Factor

Work for the Good Interest Factor

of People

Cognitive-Skill Variables:
Complexity at which worker performs job in relation to data, from highest to lowest:
Synthesizing, Coordinating, Analyzing, Compiling, Computing, Copying, Comparing.
General educational development (GED) in reasoning required for job, ranging from
being able to apply logical or scientific thinking to wide range of intellectual and practical
problems, to being able to apply commonsense understanding to carry out simple
instructions.
GED in mathematics required for job, from knowledge of advanced calculus, modern
algebra and statistics; algebra, geometry and shop math; to simple addition and
subtraction.
GED in language required for job, from reading literature, writing editorials and
speeches, and conversant in persuasive speaking and debate; to reading at rate of 95-
120 words per minute or vocabulary of 2500 words and writing and speaking simple
sentences.
SVP is the amount of time required to learn the techniques, acquire the information, and
develop the facility needed for average performance in a specific job-worker situation.

Ability to “catch on” or understand instructions and underlying principles; ability to reason
and make judgments.

Ability to understand meaning of words and to use them effectively. Ability to
comprehend language, to understand relationships between words, and to understand
meanings of whole sentences and paragraphs.

Ability to perform arithmetic operations quickly and accurately.

Ability to perceive pertinent detail in verbal or tabular material. Ability to observe
differences in copy, to proofread words and numbers, and to avoid perceptual errors in
arithmetic computation. A measure of perception which is required in many industrial
jobs even when the job does not have verbal or numerical content.

Adaptability to accepting responsibility for the direction, control or planning of an activity.

Adaptability to making generalizations, evaluations, or decisions based on sensory or
judgmental criteria.

A preference for activities of an abstract and creative nature versus a preference for
activities of a routine, concrete, organized nature.

A preference for activities resulting in prestige or the esteem of others versus a
preference for activities resulting in tangible productive satisfaction.

People-Skills Variables:
Complexity at which worker performs job in relation to people, from highest to lowest:
Mentoring, Negotiating, Instructing, Supervising, Diverting, Persuading, Speaking-
Signaling, Serving. Taking Instructions-Helping.
Adaptability to dealing with people beyond giving and receiving instructions.
Adaptability to influencing people in their opinions, attitudes or judgments about ideas or
things.
Adaptability to situations involving the interpretation of feeling, ideas or facts in terms of
personal viewpoint.
Presence or absence of talking and/or hearing.

A preference for activities concerned with the communication of data versus a
preference for activities for dealing with things and objects.

A preference for activities involving business contact with people versus a preference for
activities of a scientific and technical nature.

A preference for working for the presumed good of people versus a preference for
activities that are carried on in relation to processes, machines, and techniques.

(continued on next page )



Appendix Table 1: Definitions of the Variables from the Dictionary of Occupational Titles (continued)

DOT JOB

VARIABLE COMPONENT

DESCRIPTION

Relation to Things Worker Function

Finger Dexterity ~ Aptitude
Motor Aptitude
Coordination

Manual Dexterity ~ Aptitude

Eye-Hand-Foot  Aptitude
Coordination

Spatial Perception Aptitude

Form Perception  Aptitude

Color Aptitude
Discrimination

Precisely Set Temperaments
Limits
Repetitive Work ~ Temperaments

Make Judgments Temperaments

Perform Variety of Temperaments
Duties

Under Stress Temperaments
Strength Physical
Strength
Climbing Physical
Strength
Stooping Physical
Strength
Reaching Physical
Strength
Seeing Physical
Strength

Motor-Skills Variables:
Complexity at which worker performs job in relation to things: Setting-Up, Precision
Working, Operating-Controlling, Driving-Operating, Manipulating, Tending, Feeding-
Offbearing, Handling.
Ability to move fingers, and manipulate small objects with fingers, rapidly or accurately.
Ability to coordinate eyes and hands or fingers rapidly and accurately in making precise
movements with speed. Ability to make a movement response accurately and swiftly.
Ability to move the hands easily and skillfully. Ability to work with the hands in placing
and turning motions.
Ability to move the hand and foot coordinately with each other in accordance with visual
stimuli.

Ability to think visually of geometric forms and to comprehend the two-dimensional
representation of three-dimensional objects. Ability to recognize the relationships
resulting from the movement of objects in space.

Ability to perceive pertinent detail in objects or in pictorial or graphic material. Ability to
make visual comparisons and discriminations and see slight differences in shapes and
shadings of figures and widths and lengths of lines.

Ability to match or discriminate between colors in terms of hue, saturation, and brilliance.
Ability to identify a particular color or color combination from memory and to perceive
contrasting color combinations.

Adaptability to situations requiring the precise attainment of set limits, tolerances or
standards.

Adaptability to performing repetitive work, or to continuously performing the same work,
according to set procedures, sequence, or pace.

Adaptability to making generalizations, judgments, or decisions based on measurable or
verifiable criteria.

Adaptability to performing a variety of duties, often changing from one task to another of
a different nature without loss of efficiency or composure.

Adaptability to performing under stress when confronted with emergency, critical,
unusual, or dangerous situations; or in situations in which working speed and sustained
attention are make or break aspects of the job.

Physical-Strength Variables:
Strength Rating reflects the estimated overall strength requirement of the job (expressed
by: sedentary, light, medium, heavy, and very heavy).

Indicate the presence or absence of climbing (climbing and/or balancing).

Indicate the presence or absence of stooping (stooping, kneeling, crouching, and/or
crawling).

Indicate the presence or absence of reaching (reaching, handling, fingering and/or
feeling).
Indicate the presence or absence of seeing.

Note: Aptitudes (specific capacities or abilities required of an individual in order to facilitate the learning of some task or job duty)
have been rated for each occupation, using a five-point scale. The quintiles for rating aptitudes are based on whether the segment
of the population possessing the particular aptitude is within: the top 10 percent of the population, the top one-third except for the
top 10 percent, the middle third, the lowest third except for the bottom 10 percent, and the lowest 10 percent. Temperaments are
coded 1 for the presence of a given temperament and O for its absence. Bipolar interest factors signify interests, tastes, and
preferences for certain kinds of activities that are entailed in job performance. These interest factors are indicated by 1, 0, and -1.



