
Appendices for

“The Glass Ceiling and The Paper Floor:

Gender Differences Among Top Earners, 1981–2012”∗

A Details of Decompositions

In this appendix, we provide details of the methodology underlying the decompositions
presented in Table 1, Table 3, Table 7 and Table 8.

We start by establishing some notation. Let Git be the gender of individual i who is included
in our sample in year t, with the convention that Git = 1 for a female and Git = 0 for a
male. Let p denote a percentile range (e.g. top 0.1 percent, second 0.9 percent or bottom
99 percent) and let Dp

it be an indicator variable that takes the value 1 if individual i is in
the percentile range p of the earnings distribution in year t. Let σp

t be the fraction of top
earners that are female.

σp
t = Et [G|Dp = 1] (1)

Let Et denote a moment of a time t distribution and let Pt denote a probability based on
the time t distribution.

A.1 Decomposition for changing gender composition of the labor
force (Table 1)

The goal is to measure how much of the observed change in σp
t is due to a changes in the

share of females in the labor force Et [G]. Using Bayes’ rule we can decompose σp
t as

σp
t =

Pt [Dp = 1|G = 1]Pt [G = 1]

Pt [Dp = 1]
(2)

σp
tPt [Dp = 1] = Et [Dp|G = 1]Et [G] (3)

∆ (σp
tPt [Dp = 1]) = Et [Dp|G = 1] (∆Et [G]) + (∆Et [Dp|G = 1])Et−1 [G] (4)
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The term on the LHS of (4) is the change in the fraction of the workforce that are female
and in percentile group p. The first term on the RHS of (4) is the component of this change
that is due to changes in the share of females in the labor force. The second term on the
RHS is the component that is due to changes in the fraction of females that are in percentile
group p. We implement this decomposition for each pair of consecutive years using sample
analogues of the moments in (4) and then summing the components over all years to get
the total decomposition.

In principal Pt [Dp = 1] is constant for all t, since it is simply the fraction of the population
in percentile group p. However, since we take different size random samples for the top
percentile groups compared with the bottom 99 percent, in practice there are small year-
to-year fluctuations in our sample estimates of this moment. If Pt [Dp = 1] were constant
then the fraction of ∆σp

t that is due to changes in the gender composition of the labor force
would be given by

Et [Dp|G = 1] ∆Et [G]

Pt [Dp = 1] ∆σp
t

(5)

With our decomposition the fraction is given by

Et [Dp|G = 1] ∆Et [G]

Pt [Dp = 1] ∆σp
t + σp

t−1∆Pt [Dp = 1]
(6)

Since the term σp
t−1∆Pt [Dp = 1] is very small relative to Pt [Dp = 1] ∆σp

t , this sampling
variation has a negligible effect on the results of the decomposition.

A.2 Decomposition for changing for age and industry composi-
tion (Table 7, Table 8)

The goal is to measure how much of the observed change in σp
t is due to a changes in the

distribution of an observable characteristic Xit. We consider only characteristics that which
take a discrete set of values such as age and industry. Analogously to the decomposition
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above we can write

σp
tPt [Dp = 1] = Et [Dp|G = 1]Et [G = 1]

=
∑
x

Et [Dp|G = 1, X = x]Pt [X = x|G = 1]Et [G]

=
∑
x

Et [Dp|G = 1, X = x]Et [G|X = x|]Pt [X = x] (7)

∆ (σp
tPt [Dp = 1]) =

∑
x

Et [Dp|G = 1, X = x] ∆Et [G|X = x]Pt [X = x]

+
∑
x

∆Et [Dp|G = 1, X = x]Et−1 [G|X = x]Pt [X = x]

+
∑
x

Et−1 [Dp|G = 1, X = x]Et−1 [G|X = x] ∆Pt [X = x] (8)

The term on the LHS of (8) is the change in the fraction of the workforce that are female
and in percentile group p. The first term on the RHS is the component of this change
that is due to changes in the gender composition of different categories (i.e. industries or
age groups).The second term on the RHS is the component that is due to changes in the
fraction of females in each category that are in percentile group p. The third term on the
RHS is the component that is due to changes in the fraction of the overall labor force in
each category of X.

A.3 Decomposition for changes in mobility (Table 3)

The goal is to measure how much of the observed change in σp
t is due to changes in the

transition probabilities in and out of the percentile group p. Let Dp
+ be an indicator variable

that takes the value 1 if an individual was in percentile group p in year t+ 1. Since gender
is constant over time, Gt = Gt−1, we can decompose σp

t using the relationship that

σp
tPt [Dp = 1] = Et [Dp|G = 1]Et [G = 1]

=
∑

Et−1 [Dp
+|G = 1, Dq = 1]Et−1 [Dq|G = 1]Et−1 [G = 1]

=
∑

Et−1 [Dp
+|G = 1, Dq = 1]Et−1 [G|Dq = 1]Et−1 [Dq] (9)

Then taking first differences yields

∆ (σp
tPt [Dp = 1]) =

∑
q

Et−1 [Dp
+|G = 1, Dq = 1] ∆Et−1 [G|Dq = 1]Et−1 [Dq]

+
∑
q

∆Et−1 [Dp
+|G = 1, Dq = 1]Et−2 [G|Dq = 1]Et−1 [Dq]

+
∑
q

Et−2 [Dp
+|G = 1, Dq = 1]Et−2 [G|Dq = 1] ∆Et−1 [Dq] (10)
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The term on the LHS of (10) is the change in the fraction of the workforce that are female
and in percentile group p. The first term on the RHS is the component of the change that is
due to changes in the female share of top percentiles in the previous period at the prevailing
levels of persistence. The second term on the RHS is the component of this change that is
due to changes in the transition probabilities into the top p-the percentile. The third term
is due to sampling variation and is a negligible component of the overall change; we present
the decomposition for the change net of the effects of this term.

The idea behind this decomposition is that any one-time change in transition probabilities
will lead to continued changes in the fraction of females in the top percentiles in subsequent
years, even if there are no further changes in the transition probabilities. Hence any observed
change is partly due to the effects of changes in the transition probabilities in the past as
the system moves towards its new stationary distribution, and is partly due to new changes
in the transition probabilities. The first term captures the former effect, the second term
captures the latter effect.
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B Comparison with alternative definitions of income

Figure B.1A and Figure B.1B plot the trends for the 99.9th percentile and 99th percentile,
under various definitions of income, using our data and the data from aggregate tax records
from Saez (2012). Note that in our data, the unit of observation is an individual, but in
Saez (2012) the unit of observation is a tax unit, defined as married couples plus dependents
(if any) or single adults plus dependents (if any). Figure B.2A and Figure B.2B show the
trends in the number of individuals in our sample, the number of tax units, and the number
filed tax returns. The difference in these growth rates, explains why the thresholds differ
even when just focusing on wage and salary income, particularly in recent years. For all
definitions of income, we see a significant tapering off in the growth of the top-earning
thresholds during the last decade.

Figure B.1: Top earning thresholds with alternative data sources

(A) 99.9th percentile
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The following figures reconcile our findings with those in Saez (2012) that income shares
for the top 1 percent and 0.1 percent have continued to trend upwards during the last
decade. Figure B.3A and Figure B.3B show that below the 99.99th percentile, average
income growth in the top percentiles, with or without capital gains, has remained roughly
constant since 2000. Figure B.3C shows that average income for the top 0.01 percent has
continued to rise during this period. Figure B.3D shows that average income for the bottom
99 percent has declined substantially more in these data than for our sample of wage and
salary earners. The difference in the recent trends in top earning shares are thus due to (i)
increases in capital income above the 99.99th percentile; and (ii) a larger decline in income
for the bottom 99 percent that is due to the difference in the unit of observation: individuals
versus tax units.
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Figure B.2: Sample sizes with different units of analysis

(A) Sample sizes
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(B) Normalized to 1 in 1981

1
1
.2

1
.4

1
.6

N
o
rm

a
liz

e
d
 t
o
 1

 i
n
 1

9
8
1

1980 1985 1990 1995 2000 2005 2010
year

Individuals aged 25−60, satisfying minimum earnings criterion

Tax units

Tax returns

Figure B.3: Average income in top percentiles

(A) Average income, excluding capital gains
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(B) Average income, including capital gains
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(C) Average income of top 0.01 percent
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(D) Average income of bottom 99 percent
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C Lifetime earnings analysis for 30-59 year age range

This appendix reports analogous tables and figures to those in Section 6, but where the 30
year age range is taken to be the ages 30 to 59, rather than 25 to 54.

Table C.1: Lifetime earnings top earnings statistics

Top 0.1% Second 0.9% Bottom 99%
30-year earnings thresholds:
- 99.9th percentile ($’000s) 20,704
- 99th percentile ($’000s) 7,043

Mean 30-year earnings ($’000s) 38,092 10,545 1,276
Median 30-year earnings ($’000s) 29,467 9,443 1,043
Mean no. working years 27.9 28.3 25.6

Mean fraction of working years in age-specific:
- top 0.1 percent 35% 5% 0%
- next 0.9pct 40% 42% 0%
- bottom 99 percent 25% 53% 100%

Table C.2: Gender differences among lifetime top earners

Top 0.1% Second 0.9% Bottom 99%
Panel A: Overall top earners
Female worker share 9% 11% 49%
Female earnings share 9% 10% 38%
Log mean gender gap –0.01 0.06 0.46
Log p50 gender gap –0.05 0.05 0.48
No. working years gender gap 0.40 0.20 0.90

Panel B: Gender-specific top earners
Male threshold ($’000) 27,512 9,320
Female threshold ($’000) 9,487 3,828
Log mean gender gap 1.18 0.97 0.52
Log p50 gender gap 1.16 0.96 0.49
No. working years gender gap –0.19 –0.01 0.94
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Figure C.1: Age profiles by 30-year top earning groups

(A) Mean earnings by age
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(B) Age-specific top-earning thresholds
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(C) Location of lifetime top 0.1 percent in age-
specific distributions
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Notes: Figures refer to individuals from the 1951, 1952, and 1953 birth cohorts. Age-specific

top-earning thresholds and groups are computed using only these three cohorts.
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Figure C.2: Gender gap among 30-year top earners by age

(A) Overall lifetime top earners
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(B) Gender-specific lifetime top earners
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Notes: Figures refer to individuals from the 1951, 1952, and 1953 birth cohorts. Age-specific top-

earning thresholds and groups are computed using only these three cohorts. Figures show mean

gender gap in each part of the earnings distribution.
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D Trends in the gender composition of the bottom 99

percent

Figure D.1 plots the time trend for the female population share and the male-female pop-
ulation ratio, for the bottom 99 percent of the earnings distribution.

Figure D.1: Gender composition of overall top earners, bottom 99%
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(B) Male-female population ratio
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E Mobility within gender-specific distributions

This appendix reports figures that are analogous to those in Section 5, but in which indi-
viduals are defined as top earners based on their position in their gender-specific earnings
distribution, rather than the overall earnings distribution.

Figure E.1: Transition probabilities in and out of top percentiles of earnings distribution,
by gender

(A) One-year transition probabilities for annual
earnings, top 0.1 percent
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(B) One-year transition probabilities for annual
earnings, second 0.9 percent
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(C) Five-year transition probabilities for five–year
earnings, top 0.1 percent
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(D) Five-year transition probabilities for five-year
earnings, second 0.9 percent
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Notes: These figures show the probability that a top earner based on average earnings over the
period t − 2, ..., t + 2 is a top earner based on average earnings over the period t + 3, ..., t + 7,
separately for male top earners (blue) and female top earners (pink). Individuals are classified as
top earners based on gender-specific earnings distributions.
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F Industry analysis further figures

This appendix contains figures that are analogous to those in Secion 7, but which are
constructed using annual earnings rather than five-year average earnings.

Figure F.1: Top earners by industry and gender, annual earnings

(A) Share of females by industry within top
0.1 percent
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(B) Share of females by industry within top 0.9
percent
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(C) Industry shares by gender within top 0.1 per-
cent, 2008–12

0
.1

.2
.3

F
in

a
n
ce

, 
In

su
ra

n
ce

H
e
a
lth

L
e
g
a
l

E
n
g
.,
 S

o
ft
w

a
re

, 
C

o
m

p
.

M
g
m

t,
 A

cc
t,
 C

o
n
su

lti
n
g

C
o
n
st

r.
, 
R

e
a
l E

st
a
te

C
o
m

m
o
d
iti

e
s,

 M
in

in
g

D
u
ra

b
le

 M
a
n
u
fa

ct
.

N
o
n
d
u
ra

b
le

 M
a
n
u
fa

ct
.

W
h
o
le

sa
le

 T
ra

d
e

R
e
ta

il 
T
ra

d
e

T
ra

n
sp

.,
 C

o
m

m
u
n
.

O
th

e
r 
S

e
rv

ic
e
s

Males Females

(D) Industry shares by gender within second 0.9
percent, 2008–12

0
.0

5
.1

.1
5

.2
F
in

a
n
ce

, 
In

su
ra

n
ce

H
e
a
lth

L
e
g
a
l

E
n
g
.,
 S

o
ft
w

a
re

, 
C

o
m

p
.

M
g
m

t,
 A

cc
t,
 C

o
n
su

lti
n
g

C
o
n
st

r.
, 
R

e
a
l E

st
a
te

C
o
m

m
o
d
iti

e
s,

 M
in

in
g

D
u
ra

b
le

 M
a
n
u
fa

ct
.

N
o
n
d
u
ra

b
le

 M
a
n
u
fa

ct
.

W
h
o
le

sa
le

 T
ra

d
e

R
e
ta

il 
T
ra

d
e

T
ra

n
sp

.,
 C

o
m

m
u
n
.

O
th

e
r 
S

e
rv

ic
e
s

Males Females

12



T
ab

le
F

.1
:

S
el

ec
te

d
U

S
C

om
p
an

ie
s

an
d

A
ss

o
ci

at
ed

(P
ri

m
ar

y
)

S
IC

C
o
d
es

C
o
m

p
a
n
y

N
am

e:
P

ri
m

a
ry

S
IC

C
o
d

e
D

es
cr

ip
ti

on
s

G
o
o
gl

e
73

70
C

om
p

u
te

r
P

ro
gr

am
m

in
g,

D
at

a
P

ro
ce

ss
in

g,
A

n
d

C
om

p
u

te
r

S
er

v
ic

es

A
p

p
le

,D
el

l
35

71
E

le
ct

ro
n

ic
co

m
p

u
te

rs

H
P

35
70

C
om

p
u

te
r

an
d

offi
ce

eq
u

ip
m

en
t

M
ic

ro
so

ft
73

72
P

re
p

ac
ka

ge
d

so
ft

w
ar

e

IB
M

73
71

C
om

p
u

te
r

p
ro

gr
am

in
g

se
rv

ic
es

In
te

l
36

74
S

em
ic

on
d

u
ct

or
s

an
d

re
la

te
d

se
rv

ic
es

O
ra

cl
e

73
72

P
re

p
ac

ka
ge

d
so

ft
w

ar
e

C
is

co
50

45
W

h
ol

es
al

e-
C

om
p

u
te

rs
an

d
P

er
ip

h
er

al
eq

u
ip

m
en

t
an

d
S

of
tw

ar
e

Q
u

a
lc

om
m

36
63

R
ad

io
an

d
T

V
b

ro
ad

ca
st

in
g

an
d

co
m

m
u

n
ic

at
io

n
eq

u
ip

m
en

t

B
o
ei

n
g

37
21

A
ir

cr
af

t
an

d
p

ar
ts

A
m

az
on

.c
o
m

59
61

R
et

ai
l-

C
at

al
og

an
d

M
ai

l
O

rd
er

H
ou

se
s

3
M

32
91

A
b

ra
si

ve
p

ro
d

u
ct

s

W
al

m
a
rt

53
31

R
et

ai
l-

V
ar

ie
ty

st
or

es

E
x
o
n

,
C

h
ev

ro
n

,
B

P
29

11
P

et
ro

le
u

m
re

fi
n

in
g

T
o
ta

l
S

A
12

11
C

ru
d

e
p

et
ro

le
u

m
an

d
n

at
u

ra
l

ga
s

F
o
rd

,
G

M
,

T
es

la
37

11
M

ot
or

v
eh

ic
le

s
an

d
p

as
se

n
ge

r
ca

r
b

o
d

ie
s

B
er

k
sh

ir
e-

H
a
th

aw
ay

,
S

ta
te

F
ar

m
63

31
F

ir
e,

M
ar

in
e

an
d

C
as

u
al

ty
In

su
ra

n
ce

G
en

er
al

E
le

ct
ri

c:
36

00
E

le
ct

ro
n
ic

an
d

ot
h

er
el

ec
tr

ic
al

eq
u

ip
m

en
t

ex
ce

p
t

co
m

p
u

te
rs

C
a
rg

il
l

In
c

51
53

G
ra

in
an

d
fi

el
d

b
ea

n
s;

D
om

es
ti

c
T

ra
n
sp

or
ta

ti
on

of
F

re
ig

h
t

B
a
n

k
o
f

A
m

er
ic

a
,

J
P

M
o
rg

an
60

21
B

an
k
s

G
o
ld

m
an

S
ac

h
s

60
22

In
ve

st
m

en
t

b
an

k

M
o
rg

an
S

ta
n

le
y

61
99

In
ve

st
m

en
t

b
an

k

M
et

tl
e

63
11

L
if

e
in

su
ra

n
ce

N
o
te

s:
S

om
e

co
m

p
a
n

ie
s

li
st

ed
h

er
e

h
av

e
fu

rt
h

er
S

IC
co

d
es

as
so

ci
at

ed
w

it
h

th
em

.
F

or
ex

am
p

le
,

M
ic

ro
so

ft
:

73
71

,
73

72
,

73
79

(P
re

p
a
ck

a
ge

d
so

ft
w

ar
e,

p
ri

m
a
ry

),
an

d
3
94

4
(e

le
ct

ro
n

ic
ga

m
es

)
an

d
38

61
(p

h
ot

og
ra

p
h

ic
eq

u
ip

m
en

t)
.

A
n

d
si

m
il

ar
ly

,
C

ar
gi

ll
In

c:
51

53

(G
ra

in
&

F
ie

ld
B

ea
n

s)
;

44
24

(D
ee

p
S

ea
D

om
es

ti
c

T
ra

n
sp

or
ta

ti
on

of
F

re
ig

h
t)

;
62

21
(C

om
m

o
d

it
y

C
on

tr
ac

ts
B

ro
ke

rs
&

D
ea

le
rs

);
20

41

(F
lo

u
r

&
O

th
er

G
ra

in
M

il
l

P
ro

d
u

ct
s.

)

13



Figure F.2: Industry composition of top earners, annual earnings

(A) Population shares, top 0.1 percent
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(B) Population shares, second 0.9 percent
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(C) Earnings shares, top 0.1 percent
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(D) Earnings shares, second 0.9 percent
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(E) Population shares, top 0.1 percent relative to
bottom 99 percent
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(F) Population shares, second 0.9 percent relative
to bottom 99 percent
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G Age analysis further figures

This appendix contains figures that are analogous to those in Section 8, but which are
constructed using annual earnings rather than five-year average earnings, and additional
figures that are references in Section 8.

Figure G.1: Age distribution of workers, annual earnings

(A) Age distribution of individuals in top 0.1 per-
cent

0
.0

5
.1

.1
5

.2
.2

5
.3

25−29 30−34 35−39 40−44 45−49 50−54 55−60

1981 2012

(B) Age distribution of individuals in second 0.9
percent
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Figure G.2: Age distribution of workers by gender, overall distribution, five-year average
earnings

(A) 1981-85
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Figure G.3: Top-earning thresholds within age groups, five-year average earnings

(A) Thresholds for top 0.1 percent, by age group
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(B) Thresholds for top 1 percent, by age group
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H Including self-employment income

This appendix contains deleted figures from the main text, constructed using a definition
of income that includes both wage and salary earnings, and earnings from self-employment
income.

Figure H.1: Gender composition of top earners

(A) Share of females among top earners
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(B) Ratio of males to females among to earners
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(C) Share of top earnings accruing to females
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(D) Share of females among top earners, relative
to share of females among all workers
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Figure H.2: Male top earners versus female top earners

(A) Ratio of male to female top earning thresholds
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(B) Average earnings among top 0.1 percent of
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Figure H.3: Transition probabilities in and out of top percentiles of earnings distribution.

(A) 1-year transition prob. for annual earnings,
top 0.1 percent
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(B) 1-year transition prob. for annual earnings,
second 0.9 percent
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(C) 5-year transition prob. for 5-year earnings, top
0.1 percent

0
.1

.2
.3

.4
.5

P
ro

b
a
b
ili

ty

1980 1985 1990 1995 2000 2005 2010
year

Stay in top 0.1% Drop to second 0.9%

Drop to bottom 99% Leave sample

(D) 5-year transition prob. for 5-year earnings,
second 0.9 percent
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Notes: These figures show the probability that a top earner based on average earnings over the
period t− 2, ..., t + 2 is a top earner based on average earnings over the period t + 3, ..., t + 7.
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Figure H.4: Transition probabilities in and out of top percentiles of earnings distribution,
by gender

(A) 1 year transition probabilities for annual earn-
ings, top 0.1 percent
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(B) 1 year transition probabilities for annual earn-
ings, second 0.9 percent
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(C) 5 year transition probabilities for 5-year earn-
ings, top 0.1 percent
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(D) 5 year transition probabilities for 5-year earn-
ings, second 0.9 percent
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Notes: These figures show the probability that a top earner based on average earnings over the
period t − 2, ..., t + 2 is a top earner based on average earnings over the period t + 3, ..., t + 7,
separately for male top earners (blue) and female top earners (pink).
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Figure H.5: Industry composition of top earners, 5-year average earnings

(A) Population shares, top 0.1 percent
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(B) Population shares, second 0.9 percent
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(C) Earnings shares, top 0.1 percent
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(D) Earnings shares, second 0.9 percent
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(E) Population shares, top 0.1 percent relative to
bottom 99 percent
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(F) Population shares, second 0.9 percent relative
to bottom 99 percent
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Figure H.6: Top earners by industry and gender, 5-year average earnings

(A) Share of females by industry within top 0.1
percent
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(B) Share of females by industry within top 0.9pct

0
.0

5
.1

.1
5

.2
.2

5
F
in

a
n
ce

, 
In

su
ra

n
ce

H
e
a
lth

L
e
g
a
l

E
n
g
.,
 S

o
ft
w

a
re

, 
C

o
m

p
.

M
g
m

t,
 A

cc
t,
 C

o
n
su

lti
n
g

C
o
n
st

r.
, 
R

e
a
l E

st
a
te

C
o
m

m
o
d
iti

e
s,

 M
in

in
g

D
u
ra

b
le

 M
a
n
u
fa

ct
.

N
o
n
d
u
ra

b
le

 M
a
n
u
fa

ct
.

W
h
o
le

sa
le

 T
ra

d
e

R
e
ta

il 
T
ra

d
e

T
ra

n
sp

.,
 C

o
m

m
u
n
.

O
th

e
r 
S

e
rv

ic
e
s

1994−98 2008−2012

(C) Industry shares by gender within top 0.1 per-
cent, 2008–12
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(D) Industry shares by gender within second 0.9
percent, 2008–12
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