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I. INTRODUCTION

Recent work on employment patterns has primarily been concerned
with occupation. For example, Boskin (1974) and Schmidt and Strauss
(1975) have investigated occupational patterns using the logit model.
On the other hand, industrial employment patterns may also be of interest.
In this paper the particular emphasis is on the effect of race and sex on
industry of employment. This is equally as interesting as the effect of race
and sex on occupation, since discrimination may occur by the exclusion
of minorities from certain firms as well as by the exclusion of minorities
from certain types of jobs.

Section II of the paper develops and estimates the model of industrial
employment. Section III considers regional effects and interactions of
race and sex with sone other variables. Section IV concludes.

II. A MODEL OF INDUSTRIAL EMPLOYMENT

We begin by postulating a relatively simple model in which one's chance
of employment in a particular industry is influenced by one's education,
labor market experience, race and sex. Race and sex are zero-one dum-
mies taking the value one for the more numerous (whites and men) ca-
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tegories. Education is measured in school years, and labor market expe-
rience is measured as age minus education minus five.

Using these explanatory variables, we predict individuals to be in the
following five industrial groups (which we will simply call industries):
< primary >r, < production )), << trade and distribution >r, << service >>, and
( government )). The aggregation of two digit census industry titles into
these five industries is displayed in Table l.

The results obtained here may be of some interest, apart from the
prediction of industry per se, because they can also be interpreted as an
attempt to investigate race and sex discrimination. Two of the explana-
tory variables used are race and sex (in the form of zero-one dummies).
Non-zero coefficients for these variables indicate that race and sex affect
one's industry of employment, even taking into account the effects of the
other explanatory variables (which are education and experience). That is,
they indicate an effect on industry of employment which is not explainable
in terms of differences between races or sexes in education and experience.
Non-zero coefficients of the race and sex variables can therefore be inter-
preted as evidence of race and sex discrimination by various industries.

For the years 1960 and 1970 we analyze samples of size 966 and 1000,
respectively, from the Public Use Samples. Each sample was drawn ran-
domly frorn the parent I in 1000 sample after the latter had been modified
to include only those over l4 years of age, those who were full-time workers,
and those who had non-zero earnings in the reference year. Excluded are
part-time workers, the self-employed, and those who received non-mone-
tary wages. The same procedure was followed for 1967 except that a ran-
dom sample of size 934 was drawn from the representative portion of the
1967 Survey of Economic Opportunity.

The statistical technique used is the multiple logit model, which has
been widely used to predict various discrete events (such as, in this case,
employment in one of five industrial groupings.) For a concise surnmary
of the multiple logit model as used here, see Schmidt and Strauss (1975a,
appendix), or Theil (1969).

We then estimate, for each year, equations of the form:

logs (Pr/PJ1 : 9rr * pr2 Educationt * 9r, Experiencet
* 9u Race! * Iru Sext

log (Pr/Pr)1 : 9' * 9rz Educationt * g* Experiencet
f B2l Racej * 9,o Sext

loga (Pr/Pr)r : par * par Educationt * g,;a Experiencet
* Irr Racet { pa5 Sexl
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Table l. T\yo DtSil Cetrsus htfusttes Used ln Ftve-Woy Grouptng,

Cowtucted Tlth Comporcnt Titles

Agriculturc, Forestry and Fisbcries
Mining
C-onstnrction
Manufacturing - Durable Goods
Manufacturing - Nondurable Goods
Transportation
Communications
Utilitics and Sanitary Servioes
Wholesale Trade
Retail Trade
Financc, Insurancc and Real Estatc
Business and Repair Scrvices
Personal Scrvicos
Entcrtainmcnt and Recr,eation Scrvicec
Professional and Related Services
Public Administration

Tabfc 2. Coclftctents and << t ratios >>, 1960.

D r D . ! d . n r  v r r l r ! l .  C o n ! t r i !

ror.(r./rr) 
blli,

br.or/P.) 
hlll.,

rnr.G./rr) 
i:::lli

br.Gr/'r) 
il;iil,

bt 0r/lr) 
;:i:;i,

bt.trottr) 
i3ll9!l

bt.trrt?rt 
i1;igl,

rar.c./rr) 
ililil,

br.cr/!r) 
i:iiii

r.t ('5lP4) 
il;13!r

.Elr.!.tLss!. !rrr2 t.i,

.00925 . t679 -r .310
(0.9?) (0.r0)  ( - l .ot )

.01167 ',02497 -1.90C
(r .D) ( -0.06) ( - l . rc)

.or2!i -t.Ii -2.92,
(2.r2)  ( -2.9r)  ( -6.r r )

.0t2t6 .2501 - t . t6t
(2.4!) (0.38) (-2.$)

.002(2 -,192? -.575L
(0.16) ( - r .2r)  ( - r .05)

.o2t5, -t.6tt -1.59t
(2.99) ( - t .20) ( -7.6r)

.02291 - . t t t t  . t629
(2.15) ( -0.20) (0.4r)

.02115 -1.290 - l .o2t
(2. .9)  ( -3.6!)  ( -4.62)

.02049 .2?5t .t3E3
(r ,8r)  (0. .5)  (2.06)

!,gg.rrls

.01 t l8
(0 . . . )

. l l l a
(2. t6)

.21 ! l
(5. !t)

. t ra6
(2. t . )

.0r4lt
(2. r!)

.2640
(6,92)

,l:t9a
(3.  l r )

.1698
(. . t9)

.06122
(r. r6)

- .1085 - .00066 1 .566 1 . t60
( - r .9 r )  ( -o .o r )  (1 .55)  (4 .E0)

4 : ( ServiCC >, 5 : << gov€rnment ).
( r )  Whi ta  :  l ,  B lack :0 .
(r) Male : l, Female : O.

oPc;
<< Production > (2)

< Trade and
Distribution > (3)

< Scrvicc > (4)

< Govcrnmont > (5)
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log (P./?Jt : 9.r * Bn. Educationt * ga, Experiencet
+ pll Racer f p.o Sexs.

Here P1 refers to the probability of an individual being in group i, where
I : the <primary>> industry, 2 : <production >, 3 : < trade and distri-
bution rr, 4 : << service >, and 5 : ( government ). We can also derive
from these equations the equations for other comparisons. For example,
since log (Pn/P,) : log(Pn/P,)-log(P,/PJ, we have:

log (Pa/Pr)1 : (9r, - IrJ * (9r, - Brr) Educationt
* (9r" - Btr) ExPeriencet
: (9r. - B1) Racel + (B* - Fu) Sext.

Thc estimated coefficients and their < t ratios > are given in Tables 2-4.
The t ratios are the ratios of the estimated coefficients to tlte estimated
asymptotic standard errors, and are asymptotically distributed as N (0,1)
under the null hypothesis that the associated coefficients are zero.

Let us consider first the effects ofeducation. In all three years all coef-
ficients are positive except for those in the < government D versus < service >
equation. This means that, other things held constant, more education

one more likely to be in a higher-numbered industry - except that
it makes one less likely to be in industry 5 (< government D) than in industry 4
(< service >). Explicitly, if we order the industries as follows:

<< seryice >
( government )
<< trade and distribution >
< production >
< primary >r,

additional education increases the probability of being in any industry
relative to any other industry lower on the list (and, correspondingly, de-
creases the probability of being in any industry relative to any other indu-
stry higher on the list). This ordering is the same for all three years consi-
dered, and is for the most part based on coefficients which a,re statistically
significant (at reasonable levels). Finally, the intertemporal changes in
these coefficients are relatively small. For example, none of the changes in
these coefficients between 1960 and 1970 is significant at the 57, level.
Nor is there any discernible pattern to the changes that do occur.

The effects of labor market experience are much less clear. Many of
the coefficients are not statistically significant, and m.any are not of the
same sign over the th.ree sample years considered. In fact the only coef-
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Table 3. Coelflcients and << t rutios >,1970.

D.gcndcat vrrlaslc

!ol.(PalPr)

Lt (13/Pl)

t r.Oa/?t)

to.Or/lr)

tol.(lrlrr)

t t (!4/tr)

bt (rrlla)

t t (%/l!t

r.r.(r9rt3,

brr0l/le)

gei!g!.g

2 .111
(2 .E0 '

1.079
(r.t4)

-.242O
(-0..r)
-1.229
(-r.u)
-!.0tt
(-2.07'

-t.!€0
(-4.4t,

- ! . !46
(-r.6t)

-1. l2l
(-2.tt)

-2.$e
(-2.45)

-.tt6t
(-l.oa)

Educrrtoo Erratllic! l|ca S.r

.02346 - .0004E - .012to - .8961
(0.5r) (-0.05) (.o.r7) (-2.43)

.0t50t  - .ooalE .2tr6 - t .343
(r.00) (.{.46) (0..6) (-r.50)

.2t10 .00956 -.94t6 -2.250
(t .70) (0.e6) ( -2.05) ( -5.er)

.!tst -.006t6 -.4tt9 -.tt! 5
(2.5{) (-0.45' (-0.r4) (-r.r5)

.07161 -.00191 .2900 -.4167
(2.e9) (0.65) (o.92) (-2.52'

.2595 .0t00t -.trt2 -t.154
(r,.4, (r.54) (-t.oo) (-r.28,

.l,24 -.0056E -.3rr5 -.003t6
(2.$) (-0.50) (-0.16) (-o.or)

.197t .0t394 -1.163 -,90?t
(r.2tt (2.04) (-!.4r) (-6.t5)

.010t0 -.00177 -.5175 .aa3l
(r .36) ( -0.r5)  ( - r .25) ( r .24)

-.1t7t -.015t2 .48tt l.!5t
( - r .89) ( - r . r2)  (0.93) ( t . t t )

Table 4. Coelliclents and << t ratrcs >>, 1967,

932$!ss-s!-f4.!!.

br.(Prl!r)

trr.(!r/la)

lot (!a/lr)

lot.(!5/!t)

b3.lrrllZ,

br.(lo/rr)

iol.(?r/!a)

bl.(la/rr)

lar.Ot/lt)

br.(ltllt)

!offi!.

2.0t5
(2.13)

l . 5 r t
(r. 16)

- . t t r5
(-0. ll)

- t .491
(-r . .2)

-.5472
(-r .05)

-2.  t7t
(-3. ?5)

- ! .546
(-6.48)

- t .6 l t
(-2.66)

-t.00t
(- t .63)

- t .3t3
(-1.60)

lduc.r lon Elgcr i .ncr

.0392t - .000t5
(o.rr )  (4.0r)

.ut0 -.00569
(2.42) (-0.30)

.29t5 .024!t
( t . .5)  ( t '00)

.2125 .01505
(3,55) ( r ,08)

.0796t - ,00554
(2,5. ,  ( -0.r9)

.25L2 .02454
<5.r?,  ( t .or)

.u32 .01120
(3.73) ( r .4r)

.tr46 .oloot
(4.4r)  €.4r)

.09t51 .020t4
(r.9r) o.tr)
-.0tto4 -.00934
(-r.t6, (-0.7r)

Lca lat

. t6 t t  - l . l l t
(0 . !3 )  ( -2 .66)

- .25 t4  -1 .? tE
( .o ,49)  ( - { .08)

- l . l5 r  - t ,o r !
( -2 .22)  ( -6 .Ee)

- .a t9 t  -1 .056
(-0.4r) (-r. tr)

- .a t4 t  - .62a6
( - r .  29)  ( - ! .  lE )

-1 .319 -1 .905
( -1 .05)  ( -9 .07)

- .66 t2  .05669
( - t .40)  (0 .18)

-.1046 -r.280
( - t .7 r )  ( -5 ,8 r )

-.2455 .6t15
( -0 .50)  (2 . r0 )

.65 t2  1 .962
0. t5 )  (9 .16 ,
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ficients which are of the same sign for all three years are those in the equa-
tions for logg (Pa/Pr), loge (Pr/Pr), loge (Pn/P),, and logg (Pr/Pn), which indi-
cate that more experience increases the probability of being in industry 4
(<< service >) relative to any other industry. Nevertheless, there are no chan-
ges in coefficients between 1960 and 1970 which are significant at the 5l
level.

The effects of race are similar to those for experience in that most

. coefficients are insignificant over the three years. The only coefficients
tu)-.-which are)ignificant at reasonable levels are those relating to the << service > -

industry, tnd imply that to be black (the smatler u"ru.'liin. ;"." ;;;tIJl
increases the probability of being in the service industry, relative to any
other industry. This is true for all three years. The only coefficient which
changes significantly (at the 5/"level) from 1960 to 1970 is in the equation
relating the < service > and << production > industries, and this reflects
a change in size, not sign, of the coefficient,

Finally, the effects of sex are reasonably clear-cut. Most coefficients
t€nd to be significant, and relatively stable over the three years considered.
If we order the industries as follows:

< primary >
< trade and distribution >
< service. >

then being male makes it more likely to be in any industry relative to any
other industry lower on the list. (The comparison of the << government ))
and < production > industries is ambigous.) This ordering is, we think,
intuitively reasonable. Also, there are no significant coefficient changes
from 1960 to 1970. However, it is true that, for all ten equations, the abso-
lute values of the coefficient of the sex dummy decreased from 1960 to
1970. To the extent that this coefficient measures sex discrimination this
would indicate decreasing sex discrimination in employment over this ten-
year period.

As a last way of seeing what our results are really saying, we have
evaluated the probabilities of being in each of the five industries for each
of the three years. These probabitities are evaluated at the sample means
for education and experience, and for all four permutations of race and
sex, using formula (2) of the Appendix of Schmidt and Strauss (1975).
The results are given in Table 5. Some of the results are fairly striking.
For example,_in l96Q a black female of average education and experience

,z<-< _ had a probability of lOfS of being in the < service > industry, compared to
- 

fi-]]078 for a white malei On the other hand, a white male of average age and
\J'
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experienoe had a probability oQ'120 of being in the < primary > industry,

< primary ), ( production r>, and ( government > industries, and decreases
the chance of being in the << service > industry - at least for persons of
average education and experience.

III. SOME EXTENSIONS OF THE MODEL

The model used above is an admittedly simple one. In this section we test
its adequacy by considering certain extensions (or complications).

The first problem we deal with is the fact that industrial employment
patterns may have substantial variation over regions, beyond that explain-
able in terms of regional differences in education, experience, or racial
or sexual composition. To see if taking this into account would substan-
tially change our conclusions, we obtained rando, samples of size 1000,
for each of the four census regions (Northeast, North Central South, West),
lrom the representative portion of the 1967 Survey of Economic Opportu-
nity. The model of the previous section was then estimated for each region.
These results are give in Tables 6-9, and the corresponding predicted pro-
babilities (for average age and experience) are given in Table 10.

Coefficients which are significantly different (at the 5 /o level) from
those for the national sample (as given in Table 4) are marked with an
asterisk. As is clear from glancing at Tables 6-9, there are relatively few
such significant changes. A more detailed analysis of the regional results
will be left to the reader, since our main interest in them was simply to verify
that the inter-regional differences were not so great as to cast doubt on the
usefulness of the national sample.

As the reader may easily observe, the predicted probabilities in Table
l0 do show obvious variation across regions. This is due both to the inter-
regional differences in estimated coefficients and to differences in average
education and experience.

A second possible problem for which we wish tocheckisthepossibility
of error due to mis-measurement of the experience variable. As the reader
may recall, experience was defined as age minus years of schooling minus
frve, and should correctly measure experience for individuals who began
school at five and worked continuously after leaving school. Obviously
this will not be the case for all individuals. More serious is the possibility
that this may systematically overstate the experience of females, relative
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Tablc 5. Prohbtlitics of Being in fuch Industy, Given Average Hucation and Experiencc,

l ! . !

tgeo I

Lca - 3.r
Co: ! t ia : l c i  "? t t= tn"  . . t roducr lo i . ,  ' .? tadc  G D l r t . . .Scrv t ia . . .Cove: i : c : : . ,

! l . c l  f . : . le  .011 , f56  . l t !  .6 t5  .022
l l rc l  r . l !  . l l 5  . ! !E  .2 f2  .280 .O i5
lrhtt. f.:.1. . .023 .ft l .Zr9 .28t .046
Itlc. Drle .l2O .5ll .216 .078 .Ota

rgrol

tlcr!

.207

.3E3

.294

.63 !

. l5a

. !54

. 3 2 1

.505

. t55

.183

.294

.2r ,

. l t6

.241

.271

.22'

.5t r

.?78

.346

.13l

.9tr

.or7

.0 l t

. 0 7 0

. 0 ! t

.0 t l

.0a t

.084

! l r . l  f€el .  .019
l l .ch Ea:e .08t
t l t r l la l . re! . .  .029
l lhtrr  E. l .  .105

l l l c l  t . : . l c  . O f l
l l .ck a. i , r  .068
I t t c .  1 . 3 . 1 .  . 0 2 :
l | l t  t .  s lc .107

(r) Averagc cducation :10.742; avcrage cxpcricnce :24.570,
(r) Avcragc edrrcation: ll.7l8; average expericncc :23/M.
(t) Averagc education: 11.400; avcrage cxpericnc€ :24.147,

/

Tabh 6. Coefficients and < t rarios >> 1967, North J, nrrn.

D.9.ndait v.r1.51.

bj.Qrlltt

bj.(rrlrr)

lol. (laltr)

lor.(lrltr)

trr.(lr/ta)

r.3.(ilrz,

br.Or/rr)

tal.(?a/?r)

ba.<r5lrr)

lnt Qrlla)

Coi t tanc

2.415
(1 .54 ,

l .  t5 t
( l .52)

- .5 t41
(-0.50)

-2.542
(-r.9t)
'-.frfe
(-l.cl)

-2.t99
(-5.66)

-5.01t
(-t.tt)

-2.0t1
(-r.5t)

-4.0t9
(-a.?0)

-t.0lt
(-r.0!)

lduc. l lon Erp.r t . rc.  l ls.  gg

.0r0t2 .009a2 .14t0 -2. t ! t
( r . t5)  (0.r9)  (0.30) ( - : . to)

.1t39 .01208 .2!65 -2.r9E
(2.50) ( r .0r)  (0. .6)  ( - . . .5)

. !?06 .0195! - .5116 - ! .920
(6.66) ( r .65) ( - r .00) ( -5.55)

.295t .0!!02 .05a0t -2.2t!
(4.39) (2.06) (0.08) (3.r t )

.0450a .00265 .09450 -.61t1
(r.t3) (0.42) (0.30) (-!.59)

.2t98 .0!0tl -.6536 -l.33tr
( ! .26) ( r .46) ( -2.r . )  ( - r . r r )

.2050 .02159 -.08195 -.O33tr
(3.98) (1,E4) ( -0. !5)  ( -O.rO)

.23t7 .00749r -.7!8r -.r22tr
(5.34) (0.99) ( -2. t4)  ( -3.5r)

.1589 .o l89a - .1t26 .5! !2
(2.r5)  ( r .55) ( -0.29) (1.67)

- .or4r8 .0! t4t  .56t6 t .30t
(- r .38) (0.93) (0.92) (3.70)
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Table 7. Coelficients orrd << t ratiost>, 1967, North Central region,

D r . : , . : . ' , . i  a , r 1 * ! :

Lol" (lr l la)

be.(rr/rr)

trr.(PalPr)

tar.(rr/l,)

rar. (?r/rr)

tat O,/rrl

tor.(!5/'a)

tar.Oa/Pt)

r.r.(t/rt)

|lr. (lr/ro)

Ea!:i!1o: E'i-. -:!! i ..:e 
!""o

.05081 .OOl ' :5  - .2 ;33
(1 .22)  (0 . r0 )  ( -0 .52)

. l t5 t  .00 t54  - .1884
( 2 . 6 e )  ( 0 . 6 8 )  ( - 0 , 3 2 )

.2971 .O2t76  - .93J0
(5 .2{ )  (2 . r t )  ( - r .62)

.2671 .03t65 -.9981
( ! .84)  (2 .9 t )  ( - r . .5 )

.0851:. .0002, .08784
(2 .53)  (0 .04)  (0 .25)

.2362 .Ol75t -,6567
(6 .48)  (2 ,38)  ( -2 .0 r )

.2051 .03040 - .7218
(3 .16)  (2 .s3)  ( - r .42)

.1511 .ot72l -.7446
<1.71) (2.r0) (-r.9r)

.r2I1 .030u -.809t
( t .  r0 )  (2 .38)  ( -1 .45)

- .02 t { r  .01289 - .06 ! t2
( -0 .50)  ( r .o r )  ( -0 . r2 )

C',"_::-:"i

2.0( ,5
(2, t5)

.5t9r
(0,62)

-.5a19
(-0.56)

-2,67a
(-1.20)

-1.4?6
(-2.65)

-2.610
(-4.5t,

-4.699
(-r.ut
-r.l$
(-r.19)

- t .22t
(-3.30)

-2.0t9
(-2.r { )

:l::

<-2 ,L( , ' ,

- 1 . 5 2 2
( - 3 .  7 3 )

-2.436
( -6 .00)

- .9519
( - r . r r )
- .483{
( -2 ,66)

- 1 . 3 9 6 r
( - 7 . 4 8 )

,0E015
(0 .24)

- .9131
( - 4 . 4 1 )

.5671

l . 4 g l
(1 . r ,6 )

Table E. Coetficients arrd << | ratios >, 1967, Southern region,

: ' e r 9 n a i i .  r j - i : : . : 1 €

L t e . { P  
r l i  , l

Lot.( ! ! / t l )

Lorr(ltlPt)

Iar.(!r/rr)

br.(lr/!rl

las.llar?2,

l.r.(trltt

brr(tr/tr)

r.r.C'/t!)

14.csrta,

!gtr:":,

t ,9ra
(  l ,33)

. t9!2
(r .5t)

.00t46
(0.0r)

-2.106
(-r.33)

-.9!0a
(-2.2{)

-1.t3?
(-{.02)

ea.aE
({..e)
-.9!6t
(-r.er)
-t. tot
(-t.r2)

-2.tla
(-1.66)

:  : ! r ,  - :  , .

:;;- .;;;-
(O ,E I )  ( 0 .0 r )

.1t29 .00022
(e.99) (0.02)

.lt{t .036!0
(6.6r) (!.69)

.24t, .02304
(l.tD G.!7)

.0t4t2 .000t0
(a.t ) (0.0r)

.193t .0361!
(t..D (1.52)

.ur, .0229t
(l.$) (e.r5)

.t?20 .0r6:E
({.90) (4.41)

.t?ot .02282
o.tE) (2.0e,

- .00rt t  - ,0t t46
(-O.02) (-l.lr)

l ,  : . ' -  r i .  1

. l : l cs  -1 . . \ ' .4
( 0 . i : : j  ( - 1 . . . : )

.  2 : : .  - :  .  i : 5
( 0 . 8 1 )  ( - 6 . 0 € )

-1 .558 -3 .756
( -4 ,76 ' ,  ( -9 .73)

- .1650 -1 .179
( -0 .3 t )  ( -4 .1 r )

.1261 - .590!
(0 . . t )  ( -3 .33)

-t.6t? -2,L20
( -6 .39)  ( -e .85)

-.2976 -.1{29
(-0. ?t) (-0,{9)

- l . t t3 r  - ! .530
( -6 .30)  ( -5 .97)

- . t2o t  , t172
( -0 .9?)  ( l . s t )

l '  l 93  L .97 '
( 3 , 1 6 )  ( 6 . 3 6 )
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Table 9. Coefficients and << t rat ios >>, 1967, ll/estern region,

i o r . i . : . : :  y : : - r : ' .

Loa .  (P . /P ,  )

Lo8.(P3lPl)

lol. (?o/na)

!os. (P5lPr)

Lot. (P3lP2)

b4(rolrrl

lar. (Prl?r)

trl.(POlPa)

Lor.(!r/Pr)

Loro (Pr/Po)

;;;'
( 1 .  t ( )

l .  f46

- .9231
( -0 .  e0)

- . 1 1 4 5
(-0,u)

- ,2919
( -0 .43)

-2.567
( -1 ,76)

- t .758 |
( -2 .39)

-2 .270
(-2.r6)

-1 .460
( - r , t6 )

. t0t2
(r.0r)

ECu.a t lc i  I r r . r l rncc .  Raca S. r

, 0 4 7 0 1  - . 0 0 1 0 6  - . 2 7 0 1  - . 7 3 1 6
( r . 1 I )  ( - 0 . 1 : . )  ( - 0 , 4 1 )  ( - r . 8 I )

,03624 - ,001! (7  .7 r r4  -1 .765
(0 .83)  ( -0 . r3 )  ( r .0 r )  ( - . .16)

. l l9 l  .01280 - .5251 -2 ,9s7
( 5 . 1 5 )  ( 1 . r S )  ( - 0 . 7 5 )  ( - 7 . 2 8 )

.1801 .00196 - ,9752 - I .201
( 3 , 4 6 )  ( 0 , 3 1 )  ( - 1 . 4 0 )  ( - 2 . 7 5 )

- .01077 r  - .00029 1 .041r  - l .o la
( - 0 , 3 5 )  ( - 0 . 0 4 )  ( r . 9 3 )  ( - 5 . r 9 )

.2121 ,01336 - .2550r  -2 .226
( 7 . r 2 )  ( r . 7 E )  ( - 0 , 5 9 )  ( - 1 0 . 2 9 )

, r3 l l  .00502 - .1062 - .a696
( 3 . 2 4 )  ( 0 . 5 6 )  ( - r . 6 1 )  ( - r , 7 4 )

.2 .829 r  ,Or4 l5  -1 .296 -1 .192
(7 .28)  0 .64)  ( -2 .34)  ( -5 .89)

.1438 .00530 -1 .748r  .564r
( ! .17)  (0 .58)  ( -3 ,05)  (2 ,L7 ,

- . 1 3 9 0  - . 0 0 8 8 4  - . 4 5 1 1 .  1 . 7 5 6
( - 3 . 0 1 )  ( - 0 , 9 r )  ( - 0 , e 7 )  ( 6 . 5 6 )

Prabab i l . i t i e r
I

/
Tabfe 10. rryhttirtes of Bcing in &tch Industry Given Average Education and Experience,

P i , a c l .
I c t a : c r

E I a c k
l l . Ic.

$} l l rc
Frul,e 5

llhl,t.
!{r 1..

t-; _

! 1 ,

N C /
S q

t
U J 2
N E r
N C ;
s;

. , - l

NEi-3i
..-r
N E ;

S q

_. . .

.  GC7

.  u r )

. 0 8 8
,097
. 0 6 9

, 0 0 7
. 0 2 6
. 0 2 7

. 1 0 7

. 0 9 3

.  1 5 (
, 4 7 4
. 704
, 5 1 8

.  r98
, 1 9 3
,225

i  2 l

. 3 3 2

-  5 t 5

. 3 0 2

, 0 7 7

. r i :

. 0 5 1

. 0 5  7

. 0  3 3
I t t

.054

,076
. 2 5 '

. 0 4 0

, 4 5 1

(r) Average education : 11.509; average €xperience : U.ZO3,
('!) Average education : 11.552; averaae exp€rience : 24,7?,0.
(t) Average education : tl,45E; average experience :24.245.
({) Average education : 10.807; averaae experience :24,245.
(5) Average education : l2.2lgi averate experience : 23.265.
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to males, since females (especially married females) are moreapttoperiodi-
cally leave the labor force than males arc. In fact, this is a possible explana-
tion for the non-zero coefficients of the sex dummy in the previous results.

To check on this possibility, we generated random samples of 1000
females and of 1000 males from the rcffir.ot"ti"" portion of thc 196?

$urvey of Economic Opportunity. These samples were selected just as in
Section II except that here we generated separate sanples of males and fc-
slales. On each such sample we ran the model of the previous scction, exc.ept,
of course, without the scx dummy. If experiencc were systematically over-
stated for females, relative to males, we would now expect the coefficients
of the experience variable to be systematically smaller (in absolute value)
for females - since a year of measured expedence, being less actual expe-
rience, would have a smaller effect.

The results of the model applied to the stratified sanrples are given
in Tables ll-12. They do not support the above hypothesis, since the expe-
rience coefrcients are smaller (in absolute value) for females only f,ve timcs
out of ten. Furthermore, only one of the changes in coefficients is signi-
ficant at the 5/o level.

The third and last possible problem for which we wish tocheckisthc
possibil;ty of mis-measurement of the education variable. In particular, it
has sometimes been argued (see, e.g., Coleman (1966) that blacks receive
inferior education, for a variety of reasons, compared to whites who have
attended school the same number of years. If this is so, and if employees
take this into account, then we have perhaps systematically overstated
< actual >r education of blacks relative to whites. This would predict that,
in subsamples of blacks and whites, the coefficients of the education variable
would by smaller (in absolute value) for blacks.

To check this, we generated random samples of 1000 whites and 1000
blacks from the representative portion of the 1967 Survey of Economic Op-
portunity, and on each sample ran the model of the previous section, except
without the race dummy. The results are given in Tables 13-14. They do
not support the above hypothesis, since the education coefficients are actually
larger (in absolute value) for blacks than for whites in six cases out of ten.
However, it may be noteworthy that the changes in coefficients were signi-
ficant at the 5\ level in eight cases out of ten.

From the results on the samples stratified by race and sex, it is again
possible to generate the predicted probabilities that an individual be in eac
industry, given average education and experience. These probabilities are
given in Table 15. For ease of comparison the original 1967 probabilities,
given in Table 5, are recopied here as well. The probabilities based on the
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Table I l. Coeflicient s and << t rat ios >>, 1967, Sampte of M ales Onty.

&itnd.nt lrrlaflc

lr3.(?2/pl)

to3.(PrlPr)

la3e(!r/Pt)

lorr(!l/Pll

lor.(?r/?a)

b3.(rol?rl

la3. (Pr/Pa)

!aS. (POlPr)

L c t c  ( P j l t - )

l . c d .  r  0 5 l ? .  )

Sorrt$! lducrttQn

.t7t7 .0r8to
(r.00) (2.r2)

-.6134 .l(35
(-0.95) (!.50)

-!.253 .t0a9
(-4.!2) (5.61)

-!.?01 .t0t5
(-4.12) (t.9E)

- l . l l 9  .06 t l t
(-2.16) (2.2r'

-!.t09 .2266
( -6 .19)  (6 .4 t )

-4.277 .t232
( -5 .54)  (3 .00)

-2.620 .1594
( - 4 . 0 7 )  ( { . u )

-3 ,088 .0 rg0 l
( - r , 7 6 )  ( 1 .  2 6 )

- , 4 6 t C  - . i 3 t i
i ' . ; .  J - ! ,  ( - . - ,  i  ,

l fncr lenc. l .ca

.0l6tg -.agt,
(r.13) (-1.!0)

.oo!?t -.t6tr
(0.!r) (-r.t4)

.0l9ll -.7119
(1.70) ( -1.61)

.0tt5t .09906
(3.1r)  (0.16)

- .01260 - .0t t61
(-r.tr) (-0.!5,

.00295 -.2E82
(o.r ! )  ( -0. ! r )

.02115 .5927
(2. t1)  (1.r0)

,0 i t l l  . . !166
(r .5?) ( .0,  t i )

ro l r7t  .56!L
(3 . t 1 )  0 . r 7 )

. 020 :0  . 3P10
( 1 . - : 1 )  ( 1 , t ' )

Table 12. Coefficients and << t ratior >r, 1967, Sample ol Fenales Onll,.

D a D c n d . a !  T i r 1 ! 5 : .

bc.QzlPI

Lt.(?3/Pr)

tat.(?O/rr)

trt.(PrlPr)

bte(rtlPz)

lag.llol?21

t !L(?5/P2)

b3.(rOlPr)

Lt ostPr)

btr(llfPl)

C o n  r  t r n t

3.3r4
(r.rr)

t . t t6
(0. ! t )

. t l tE
(0. t9)

-1.  l r9
(-0.9r)

-1.79E
(-t.18)

-2.596
(-5.r8)

-1. l!l
(-6.20)

-.?9!5
(-r.48)

-!.!31
(-1.9!)

-1.5!?
(_t.28)

Educr ! lon  t io ! r l .nca  l t ce

- .0E81.5  - .00 t5r  l , (?2
( - .062)  ( -0 .27 ,  ( r .80)

.04897 - .0151 '  1 .855
( 0 . 3 5 )  ( - 0 . 5 5 )  ( 2 . 2 0 )

.2218 .01116 -.01062
( r .62)  (0 .6 ! )  ( -0 .09)

.2960 .02125 -.t7C'
(2.00) (0.e4) (-0.55)

.l3tr -.00?64 .tt29
(t.60) (-r.10) (1.05)

.tr59 .0246' -1.5.3
(t.51) (!.6r) (-5.t5)

.lE4l .O!4t5 -1.91!
(6 .45)  ( t .00)  ( - . . t r )

.t?r8 .0!2!2 -t.t26
(4 .e0)  ( { . ! r )  ( -5 .9 r )

.zar0 .04240 -2.126
(4 . re )  ( ! .6 t )  ( -5 . .c )

(.06822) .O10Ot _.400t
(r.25) (0.92) (-t.rE)

T
fi
tt+
,ID
{t,
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Table I 3. Coelficients and << t ral ios >, 1967, Sample of Whites Only,

D"9.ndrnt f ! r t :hl .

Lr.(?2/P1)

bj.(lrlrr)

tas.(lnlP^)

brr(!!/tr)

lorrol/ra)

b;.(la/l2)

tog.(?r/Pr).

bt. (?o/Pr)

lo3.(t5lP!)

rptr(Pl/?r,)

:duaat ton l ipcrtanca

.05228 - .0010.
0.19) (-o.ro)

rlt?a -.00628
(2 . .6 ,  ( -O.51)

.t616 .ott46(e.rt) (0.9!)

rtllr .01502
(t.rr) (r.15)

.05tlo -.00525
( t . to )  ( -0 .?6)

.299t .01250
( ! .2 r )  ( r .59)

. t125 .01609
(3 .02)  ( r .59)

.24 t2  .017?4
( 6 . . 8 )  ( 2 . r r )

.07?38 .02130
0 , 6 E )  ( 2 . 0 r )

- .1668 .00356
( -3 . .3 )  (0 . r2 )

Conrtant

1.00a
(2.66)

1.56t
(r.eet

-l.6ll
(-t.14l

-1.166
(-r.45)

- .417!
(-0.96)

-!.65!
(-6.t1)

-1 .  ! t t
(-..E9)

-3 .216
( -5 . r3 )

-2 .9 ! l
(-r.t0)

.282t
(0 .37)

S.r

-1 .29  3
(-r.00)

-1 .9 ! !
(-..36)

-2.911
(-6.6!)

- l .  a l9
(-2.e0)

-,5912
( -1 .88)

-1.660
(-t.21)

- .12 ! l
(-0..1)

- .96 !9
( -4 .73)

. t5t6
( 1 . 9 5 )

l .  t l s
(5 . r r )

Table 14. C oeff i c ie n t s and << | r a I ios rr, 1967, Sa mp le o.l' Bl a c k s O n I y.

DcDrnd ln t  v l r t15 la

l.t3 (P2lPl)

tor.(?r/Pr)

LS.(Ptl?r)

Lgc(P5lPr)

t tc(?!/Pt)

lp8e(PalP2)

Lol" (PrlPr)

lor.(PolPr)

L3.(P5lPt)

lrt.(P5lr4)

!g!:LgL tducillon

.9599 . t5 { t
( r .24)  ( ! . r r )

l .0 r l  . l l ' t
( r .23)  (2 .  t9 )

.9252 .2049
(r.r2) (. .r5)

- 1 . 6 1 5  . r l 4 l
( -3 .?7)  (? .55)

.0529t  - .028t8
(0 . r0 )  ( -0 . t2 )

-.03(64 .0r.065
( -0 .0 r )  ( r .22)

-1 .574 . t t00
( -6 .56)  (6 .16)

-.08?51 .05920
( -0 .15)  0 . t9 )

-4.621 .29E5
(-6.16) (6.15)

-t.540 .2294
(-6.{r) (5.09)

Erpcrll ica !9,

.00677 - l .1 l l
(0 . t9 )  ( - r .98)

- .00a1t  -1 .561
( -0 .16)  ( - ! .17)

.01118 - { .104
( ! .26)  ( - r .18)

.o l t r r  -1 .998
(2 .5 t )  ( -1 .05)

- .0 l l2 t  - .2 !2 !
(-r.2t) (-r.ot)

i 0 !470 -2 .6 t1
( . . !3 )  ( -1 t . .2 )

.0309? - . t6 t !
(2 .E0)  ( -2 . r3 )

.0a595 -2 . {61
(4.tr) (-10.64)

.oa22l -.! l. l
( ! . { t )  ( - r . r3 )

-.001?a 2.106
(-0;!l) (t.63)
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