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B Effort Specification of Externalities

Here we show that the baseline optimal taxes are not sensitive to whether externalities are

specified as a function of output or effort. The effort specification is

Ẽi(H0, ..., Hn) =
n∏
j=1

(1 + ε̃i,jH
γ
j ),

where Hj =
´

Θ
aj(θ)hj(θ)f(θ)dθ. To match all the moments and distributions targeted

in Section 4, it suffices to set ε̃i,j = εi,jEj(Y
∗

0 , ..., Y
∗
n )γ and use the same values for σ, β,

ρ, and γ; here Ej is the externality function used in the paper and each argument Y ∗j is

the empirical total income in j. This claim holds because E(Y ∗0 , ..., Y
∗
n ) = Ẽ(H∗0 , ..., H

∗
n)

and because ∂Y/∂Yj is the same under each specification at the estimation point. The

first point is immediate from Yi = HiEi = HiẼi. From Appendix A (“Identification

of Externality Coefficients”), the second point follows as long as ∂Ei/∂Yj = ∂Ẽi/∂Yj.

In the baseline specification, ∂Ei/∂Yj = γεi,j(Y
∗
j )γ−1Ei(Y

∗
0 , ..., Y

∗
n )[1 + εi,k(Y

∗
j )γ]−1. In

the effort specification, ∂Ẽi/∂Yj = ∂Ẽi/∂(ẼjHj) = Ẽ−1
j γε̃i,j(H

∗
j )γ−1Ẽi[1 + ε̃i,j(H

∗
j )γ]−1 =

γεi,j(Y
∗
j )γ−1Ei(Y

∗
0 , ..., Y

∗
n )[1+ εi,k(Y

∗
j )γ]−1, where the last equality follows from the definition

of ε̃i,j. Thus the two partials coincide.

As a result, to compute the optimal tax under the effort specification, we keep the

estimated parameters and distributions constant and calculate the optimal tax schedule

when each worker’s income is yi(θ) = ai(θ)hi(θ)Ẽi(H0, ..., Hn). Appendix Table 1 shows the

results. Optimal rates and welfare are similar under this specification and the baseline.

C Calibration Details

The Pareto parameter α is calibrated as follows. Using data from Bakija et al. (2012)

described in Section 4, we use the fact that 16.97% of US income in 2005 went to those

earning at least $280,000 in order to calculate that the average income of such earners equals

$800,000. We calculate this average using the aggregate income and number of earners

covered in the Bakija et al. (2012) data. In a Pareto distribution, the average value over a

threshold (within the support of the distribution) equals the value of that threshold times
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α/(α − 1). Therefore, this fraction equals about 2.86 (the value we use does not involve

intermediate rounding), leading to an α of 1.5.

We use engineering, research, and teaching to represent L, and finance and law to rep-

resent H. The 99th percentile incomes are the average of these statistics across these pro-

fessions. Specifically, we use the average weighted by the share of each profession among

earners in the top 1% of the total income distribution. These shares, given by Bakija et al.

(2012), are 4.6% for engineering, 1.8% for research, 0.8% for teaching, 13.9% for finance, and

8.4% for law. The 99th percentile incomes are reported in Table 2.

Our simplified approximation to externality ratios is just the ratio of a profession’s aggre-

gate spillover to that profession’s aggregate income. The reason this ratio is an approxima-

tion is because such externality estimates consider only income, whereas the true externality

ratios should consider utility, which includes the cost of labor. Using the formulas for the

externality ratios from the previous appendix, we calculate that in the case in which the tax

is linear, using income externalities underestimates the true externality ratios by a factor of

1 + σT ′. Because σ = 0.23 and the average tax rate in the United States is around 30%,

we underestimate the externality ratios by only 7%, which is small enough to ignore for

this illustrative example. Section 4 uses a more complex method that does not involve an

approximation.

According to figures from Bakija et al. (2012) reported above, 7.2% of top earners were in

engineering, research, or teaching, and 22.3% were in finance or law. Therefore, we assume

29.5% of the total population at high incomes is skilled and 75.6% of these skilled workers

choose H over L. They make this choice given r and the prevailing taxes in 2005, which

we assume for simplicity are constant at a 35% marginal rate. The resulting preference

parameters imply the share s̃H of highly skilled workers choosing H conditional on skill level

was 45.1%.1 From s̃H , we infer ψH − ψL, which allows us to recalculate the si as tax rates

move around.2

1The measure of workers in H earning y equals s̃H/s̃L times the measure of workers in L earning y/r.
Thus, sH/sL = rαs̃H/s̃L. This equation allows us to obtain s̃H and s̃L from sH and sL, as the former two
sum to 1.

2As shown in the proof of Lemma 3, s̃L = FL(−2β(1 − τ)1+σ(r − 1)(1 + σ)−1(r + 1)−1 − ψH + ψL),
where FL is the standard logistic distribution. We solve this equation using s̃L = 54.9% and τ = 35%.
To recalculate the si, pick an ability level and let s∗U be the share of workers at that ability in either U
or L who are in U . This share does not depend on ability or the tax rate at high ability levels. Then
sU = s∗U/(s

∗
U + (1 − s∗U )s̃L + (1 − s∗U )rαs̃H). Using this equation, we calculate s∗U at τ = 35% and then

use the updated s̃H and s̃L to update sU at different tax levels, and then use sL = sU (1 − s∗U )s̃L/s
∗
U and

sH = sU (1− s∗U )rαs̃H/s
∗
U .
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D Estimation Details

D.1 Professional classifications

We map the IRS profession classifications in Bakija et al. (2012) to ours in the following man-

ner. Art is “Arts, media, sports,” Engineering is “Computer, math, engineering, technical

(nonfinance),” Finance is “Financial professions, including management,” Law is “Lawyers,”

Management is “Executive, non-finance, salaried” plus “Executive, non-finance, closely held

business” plus “Manager, non-finance, salaried” plus “Manager, non-finance, closely held

business,” Medicine is “Medical,” Operations is “Business operations (nonfinance),” Real

Estate is “Real estate,” Research is “Professors and scientists,” and Sales is “Skilled sales

(except finance or real estate).” Bakija et al. (2012) use a combined category “Government,

teachers, social services.” We apportion worker counts from this category to Teaching and

Other using the ratio in the BLS data of teachers (SOCs below) to government workers

(NAICS = 92). We subtract teachers in government from the count of government work-

ers (this adjustment is de minimis). The remainder of Other is “Blue collar, miscellaneous

service” plus “Supervisor, non-finance, salaried” plus “Supervisor, non-finance, closely held

business.” We use Tables 2 and 3 (“Percentage of primary taxpayers in the top one [resp. 0.1]

percent of the distribution of income (excluding capital gains) that are in each profession”)

and Tables 6 and 7 (“Percentage of national income (excluding capital gains) received by top

1 [resp. 0.1] percent, and each primary taxpayer occupation in top 1 [resp 0.1] percent”).

In the BLS data, we aggregate SOCs into our professions using a classification similar to

that in Bakija et al. (2012). This similarity justifies matching the BLS and IRS data. The

exact list of SOCs we use to define each profession in the BLS is below:

Art: Art directors (27-1011), Craft artists (27-1012), Fine artists, including painters,

sculptors, and illustrators (27-1013), Multi-media artists and animators (27-1014), Artists

and related workers, all other (27-1019), Commercial and industrial designers (27-1021),

Fashion designers (27-1022), Floral designers (27-1023), Graphic designers (27-1024), Interior

designers (27-1025), Merchandise displayers and window trimmers (27-1026), Set and exhibit

designers (27-1027), Designers, all other (27-1029), Actors (27-2011), Producers and directors

(27-2012), Athletes and sports competitors (27-2021), Dancers (27-2031), Choreographers

(27-2032), Music directors and composers (27-2041), Musicians and singers (27-2042), Radio

and television announcers (27-3011), Public address system and other announcers (27-3012),

Broadcast news analysts (27-3021), Reporters and correspondents (27-3022), Public relations

specialists (27-3031), Editors (27-3041), Technical writers (27-3042), Writers and authors

(27-3043), Interpreters and translators (27-3091), Media and communication workers, all
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other (27-3099).

Engineering: Computer programmers (15-1021), Computer software engineers, appli-

cations (15-1031), Computer software engineers, systems software (15-1032), Aerospace en-

gineers (17-2011), Agricultural engineers (17-2021), Biomedical engineers (17-2031), Chemi-

cal engineers (17-2041), Civil engineers (17-2051), Computer hardware engineers (17-2061),

Electrical engineers (17-2071), Electronics engineers, except computer (17-2072), Environ-

mental engineers (17-2081), Health and safety engineers, except mining safety engineers and

inspectors (17-2111), Industrial engineers (17-2112), Marine engineers and naval architects

(17-2121), Materials engineers (17-2131), Mechanical engineers (17-2141), Mining and geo-

logical engineers, including mining safety engineers (17-2151), Nuclear engineers (17-2161),

Petroleum engineers (17-2171), Engineers, all other (17-2199).

Finance: Chief executives (11-1011) in Finance and Insurance (NAICS = 52), Gen-

eral and operations managers (11-1021) in Finance and Insurance (NAICS = 52), Financial

managers (11-3031), Financial analysts (13-2051), Personal financial advisors (13-2052), Se-

curities, commodities, and financial services sales agents (41-3031).

Law: Lawyers (23-1011), Administrative law judges, adjudicators, and hearing officers

(23-1021), Arbitrators, mediators, and conciliators (23-1022), Judges, magistrate judges, and

magistrates (23-1023).

Management: Chief executives (11-1011) outside Finance and Insurance (NAICS 6=
52), General and operations managers (11-1021) outside Finance and Insurance (NAICS 6=
52), Advertising and promotions managers (11-2011), Marketing managers (11-2021), Sales

managers (11-2022), Public relations managers (11-2031), Administrative services managers

(11-3011), Computer and information systems managers (11-3021), Compensation and ben-

efits managers (11-3041), Training and development managers (11-3042), Human resources

managers, all other (11-3049), Industrial production managers (11-3051), Purchasing man-

agers (11-3061), Transportation, storage, and distribution managers (11-3071), Farm, ranch,

and other agricultural managers (11-9011), Farmers and ranchers (11-9012), Construction

managers (11-9021), Education administrators, preschool and child care center/program

(11-9031), Education administrators, elementary and secondary school (11-9032), Education

administrators, postsecondary (11-9033), Education administrators, all other (11-9039), En-

gineering managers (11-9041), Food service managers (11-9051), Funeral directors (11-9061),

Gaming managers (11-9071), Lodging managers (11-9081), Medical and health services man-
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agers (11-9111), Natural sciences managers (11-9121), Social and community service man-

agers (11-9151), Managers, all other (11-9199).

Medicine: Chiropractors (29-1011), Dentists, general (29-1021), Oral and maxillofa-

cial surgeons (29-1022), Orthodontists (29-1023), Prosthodontists (29-1024), Dentists, all

other specialists (29-1029), Anesthesiologists (29-1061), Family and general practitioners

(29-1062), Internists, general (29-1063), Obstetricians and gynecologists (29-1064), Pedi-

atricians, general (29-1065), Psychiatrists (29-1066), Surgeons (29-1067), Physicians and

surgeons, all other (29-1069), Podiatrists (29-1081).

Operations: Agents and business managers of artists, performers, and athletes (13-

1011), Purchasing agents and buyers, farm products (13-1021), Wholesale and retail buyers,

except farm products (13-1022), Purchasing agents, except wholesale, retail, and farm prod-

ucts (13-1023), Claims adjusters, examiners, and investigators (13-1031), Insurance apprais-

ers, auto damage (13-1032), Compliance officers, except agriculture, construction, health

and safety, and transportation (13-1041), Cost estimators (13-1051), Emergency manage-

ment specialists (13-1061), Employment, recruitment, and placement specialists (13-1071),

Compensation, benefits, and job analysis specialists (13-1072), Training and development

specialists (13-1073), Human resources, training, and labor relations specialists, all other

(13-1079), Logisticians (13-1081), Management analysts (13-1111), Meeting and convention

planners (13-1121), Business operations specialists, all other (13-1199).

Real Estate: Property, real estate, and community association managers (11-9141),

Appraisers and assessors of real estate (13-2021), Real estate brokers (41-9021), Real estate

sales agents (41-9022).

Research: Computer and information scientists, research (15-1011), Animal scientists

(19-1011), Food scientists and technologists (19-1012), Soil and plant scientists (19-1013),

Biochemists and biophysicists (19-1021), Microbiologists (19-1022), Zoologists and wildlife

biologists (19-1023), Biological scientists, all other (19-1029), Conservation scientists (19-

1031), Epidemiologists (19-1041), Medical scientists, except epidemiologists (19-1042), Life

scientists, all other (19-1099), Astronomers (19-2011), Physicists (19-2012), Atmospheric

and space scientists (19-2021), Chemists (19-2031), Materials scientists (19-2032), Envi-

ronmental scientists and specialists, including health (19-2041), Geoscientists, except hy-

drologists and geographers (19-2042), Hydrologists (19-2043), Physical scientists, all other

(19-2099), Economists (19-3011), Sociologists (19-3041), Urban and regional planners (19-
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3051), Anthropologists and archeologists (19-3091), Geographers (19-3092), Historians (19-

3093), Political scientists (19-3094), Social scientists and related workers, all other (19-3099),

Business teachers, postsecondary (25-1011), Computer science teachers, postsecondary (25-

1021), Mathematical science teachers, postsecondary (25-1022), Architecture teachers, post-

secondary (25-1031), Engineering teachers, postsecondary (25-1032), Agricultural sciences

teachers, postsecondary (25-1041), Biological science teachers, postsecondary (25-1042),

Forestry and conservation science teachers, postsecondary (25-1043), Atmospheric, earth,

marine, and space sciences teachers, postsecondary (25-1051), Chemistry teachers, postsec-

ondary (25-1052), Environmental science teachers, postsecondary (25-1053), Physics teach-

ers, postsecondary (25-1054), Anthropology and archeology teachers, postsecondary (25-

1061), Area, ethnic, and cultural studies teachers, postsecondary (25-1062), Economics

teachers, postsecondary (25-1063), Geography teachers, postsecondary (25-1064), Political

science teachers, postsecondary (25-1065), Psychology teachers, postsecondary (25-1066),

Sociology teachers, postsecondary (25-1067), Social sciences teachers, postsecondary, all

other (25-1069), Health specialties teachers, postsecondary (25-1071), Nursing instructors

and teachers, postsecondary (25-1072), Education teachers, postsecondary (25-1081), Li-

brary science teachers, postsecondary (25-1082), Criminal justice and law enforcement teach-

ers, postsecondary (25-1111), Law teachers, postsecondary (25-1112), Social work teachers,

postsecondary (25-1113), Art, drama, and music teachers, postsecondary (25-1121), Com-

munications teachers, postsecondary (25-1122), English language and literature teachers,

postsecondary (25-1123), Foreign language and literature teachers, postsecondary( 25-1124),

History teachers, postsecondary (25-1125), Philosophy and religion teachers, postsecondary

(25-1126).

Sales: Advertising sales agents (41-3011), Insurance sales agents (41-3021), Sales repre-

sentatives, services, all other (41-3099), Sales representatives, wholesale and manufacturing,

technical and scientific products (41-4011), Sales representatives, wholesale and manufactur-

ing, except technical and scientific products (41-4012), Sales engineers (41-9031), Sales and

related workers, all other (41-9099).

Teaching: Preschool teachers, except special education (25-2011), Kindergarten teach-

ers, except special education (25-2012), Elementary school teachers, except special education

(25-2021), Middle school teachers, except special and vocational education (25-2022), Voca-

tional education teachers, middle school (25-2023), Secondary school teachers, except special

and vocational education (25-2031), Vocational education teachers, secondary school (25-

2032), Special education teachers, preschool, kindergarten, and elementary school (25-2041),
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Special education teachers, middle school (25-2042), Special education teachers, secondary

school (25-2043).

Other: All SOCs not listed above.

D.2 Income by ability

Appendix Figure 1 plots our estimated marginal distributions of pre-tax income for each

quantile of the income distribution in our baseline estimation, where ρ = 1 so that individuals

have a single dimension of ability. The figure therefore represents the pre-tax earnings from

which an individual at the given quantile of the ability distribution could choose if she entered

each of the professions.

The patterns are quite intuitive. At low levels of ability, stable professions, such as En-

gineering and Law, have the highest earnings, whereas “starving artists” are at the bottom.

Toward the top end of the income distribution, finance, law and medicine are most lucrative,

but even art does well given superstar effects. Teaching is at the bottom given the limited

upside.

D.3 Calibration of profession-switching sensitivity

Let si,t denote the share of the population in (other) finance at time t. We denote the share of

workers flowing into finance by sfi,t. The stock si,t and flow sfi,t are related by the differential

equation ṡi,t = sfi,t − δsi,t, where δ > 0 is a replacement rate. Solving this equation from

some reference time 0 yields

si,t = e−δtsi,0 +

ˆ t

0

e−δ(t−τ)sfi,τdτ.

The expected tenure of a worker given replacement rate δ equals 1/δ, and we use this

expression to calibrate δ. For instance, if people work for 30 years on average, we choose

δ = 1/30.

Some elasticity exists that expresses the flows into finance as a function of relative log

wages. The specification we adopt is sfi,t = b0 + δb1 log w̃i,t, where w̃i,t is the relative wage

in finance. If relative wages are a random walk, a worker’s best predictor of lifetime relative

wages is the current value, and hence present relative wages alone guide labor flows. If sfi,t
is constant, then si,t is as well and equals sfi,t/δ. Thus, we interpret b1 as the long-run effect

of relative log wages on the employment share and use it as our moment to match.
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To estimate b1, we use Philippon and Reshef (2012)’s annual data on w̃i,t and si,t. They

show that in the period 1950-1980, these series were roughly flat. Both increased sharply

after 1980, and the increases are close to linear in time. We therefore assume that in 1980,

which we denote t = 0, finance employment was in equilibrium, so that sfi,0 = δsi,0. It follows

that sfi,t = δsi,0 + δb1(log w̃i,t − log w̃i,0). We also assume that log relative wages increased

linearly, so that log w̃i,t = log w̃i,0 + bwt. The data strongly bear out this linearity. When we

regress log w̃i,t on time, the estimated coefficient for bw = 0.0478 and has a t-stat of 22; the

R2 = 95%. It follows that si,t = si,0 + δb1bw
´ t

0
e−δ(t−τ)τdτ, so that

b1 =
δ

tδ + e−δt − 1

si,t − si,0
bw

.

The quantity si,t − si,0 equals the increase in the share of the population in finance between

1980 and 2005. Philippon and Reshef (2012) directly reports these numbers; the share

increased from 0.35% to 0.87%, yielding si,t − si,0 = 0.52%. In the above formula, t = 25.

Therefore, b1 emerges as a function of our input for δ. Using the calibration method described

earlier, we arrive at Appendix Table 2.

D.4 Externality calculations

Engineering We use Murphy et al. (1991)’s preferred estimates that are restricted to the

55 countries in which more than 10,000 students are in college. Their result is that a one

percentage-point increase in the share of students studying engineering raises real per-capita

GDP growth by 0.054% points. According to the OECD, 10.7% of college students in the

United States in 2005 studied engineering. The total externalities from engineering therefore

amount to (10.7)(0.054) = 0.6% of GDP. In our context, we interpret the externalities from

engineering as 0.6% of total income.3

Finance We interpret the entirety of French (2008)’s estimates as negative externalities

from finance. In 2005, he estimates these externalities at 0.63% of US stock market capital-

ization, or $90.7 billion. This externality amounts to −1.5% of the total income we calculate

in Table 2, which is $5.9 trillion.

Law Murphy et al. find a one percentage-point increase in the share of students in a country

studying law lowers real per-capita GDP growth by 0.078% points. We again interpret this

3The total income we measure in Table 2 is less than GDP because it excludes capital gains, transfers, and
investment. We assume the engineering externality raises each component of GDP by the same proportion,
so it raises the total income measure we focus on by 0.6%.
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effect as a one-time change to the level of output. According to the OECD, 2.4% of students in

the United States study law. Externalities from law therefore equal −(2.4)(0.078) = −0.2%

of GDP.

Research Jaffe’s model allows university research to have a direct effect on commercial

patents as well as an indirect effect through influencing industrial R&D. His preferred es-

timate is that the total elasticity of patents with respect to university research is 0.6. The

direct elasticity of industrial R&D on patents is 0.94, and industrial R&D expenditures

are six times larger than university research expenditures. Therefore, a dollar in university

research is equivalent to 6(0.6)/0.94 = 3.83 dollars spent on industrial R&D in terms of

resulting patents. According to the National Science Foundation, $47.5 billion was spent on

university R&D in 2005. Using the estimate from Jaffe, we conclude the total externality

from this activity was $179 billion, which amounts to 3.0% of total income.

Sales Informative and purely rational consumption theories of advertising imply adver-

tising will tend to be undersupplied in most cases (Becker and Murphy, 1993), whereas

persuasive theories suggest it will be oversupplied (Dixit and Norman, 1978). But although

empirical efforts have sought to quantify the welfare effects of advertising in particular mar-

kets, such as pharmaceuticals (Rizzo, 1999) and subprime mortgages (Gurun et al., Forth-

coming), none attempts a comprehensive, profession-wide study, so we are hesitant to use

these estimates.

Teaching Card (1999) reviews the literature on the causal effect of education on earnings

and finds results between a 0.05 and 0.15 log increase for each year of schooling. We use

the midpoint of this interval, 0.098. The annual social product of teaching therefore equals

e0.098 − 1 = 10.3% of total income. According to our estimates of profession-specific income

distributions in Table 2, the private product of teachers equals 3.4% of total income. The

total externalities of teachers amount to the difference, which is 6.9%.

Chetty et al. (2014) calculate that a one-standard-deviation increase in teacher quality

raises eventual student earnings by 1.34%. They also calculate that the present value of

future earnings for a middle-school student is $470,000 in 2005 dollars.4 In our model, all

variations in teacher pay come from differences in quality ai(θ). The standard deviation of

teacher pay in our data equals $27,000. The total pay equals $203 billion. According to the

Digest of Education Statistics published by the National Center for Education Statistics, the

number of students in all elementary and secondary schools in the United States in 2005 was

4They use a 5% discount rate and assume earnings grow 2% annually.
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54 million.5 Our data contain 4.2 million teachers. The total social product of teachers is

($203 billion/$27, 000)(1.34% ∗ $468, 000)(54 million/4.2 million) = $606 billion

This social product equals 10.2% of the $5.9 trillion of total income in the economy. This

number is slightly less than the 10.3% figure we calculated using the social returns to edu-

cation, but it is very close.

D.5 Alternative local optimum for marginal tax rates

As discussed in the text, a second local optimum exists for marginal tax rates under the

baseline parameters in which welfare is slightly higher ($24 per person). We choose not to

focus on it as it is driven by the piecewise linear structure of the tax code. This alternate

optimum imposes very high tax rates between $150k-$200k (the narrowest income bracket,

in log terms) and induces sharp bunching at $150k and a gap in incomes around $250k. If we

change the $150k-$200k bracket to $150k-$250k, the schedule remains a local optimum, but

welfare is $195 lower (per person) than in the baseline. This sensitivity to bracket changes

illustrates the fragility of the alternate optimum. The marginal tax rates for these local

optima (under both sets of tax brackets) are displayed in Appendix Figure 2.

5The NCES reports enrollments of 53.4 million in 2000 and 54.9 million in 2010, which we average. Data
accessed at http://nces.ed.gov/programs/digest/d13/tables/dt13_105.20.asp.
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APPENDIX FIGURE 1
Income by Ability Levels
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Notes: This figure plots, for each profession, the income earned by a worker in that profession whose ability ai
is at each percentile of the underlying distribution of ability across all workers in the economy. We compute
the realized income at equilibrium under the optimal income tax given in Figure 2.

12



APPENDIX FIGURE 2
Alternative Optimal Marginal Taxes Schedules
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Notes: This figure displays an alternative local maximum for the marginal tax schedule using the same
baseline assumptions and parameters behind Figure 2. The dashed line displays the local optimum resulting
from the same start point when the $150k-$200k bracket is changed to $150k-$250k. In that case, the
optimum generates much lower social welfare than the baseline, highlighting the fragility of this alternative
optimum’s superiority.
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APPENDIX TABLE 1
Optimal Tax Rates and Welfare Gains Relative to Laissez-Faire

Tax Rate Bracket

$0-
$25k

$25k-
$50k

$50k-
$100k

$100k-
$150k

$150k-
$200k

$200k-
$500k

$500k-
$1m

$1m+
Welfare
Gain

Baseline −3.0% −13.1% −7.6% 17.1% 33.2% 37.0% 36.1% 39.3% 1.3%

Effort specification −2.5% −10.6% −6.3% 14.7% 28.7% 30.9% 29.6% 32.7% 1.2%
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APPENDIX TABLE 2
Estimated Sensitivity of Flows into Finance with Respect to Relative Wages

Assumed
Tenure
(Years)

b̂1

0 0.0043

1 0.0045

5 0.0054

10 0.0069

20 0.0101

30 0.0135

40 0.0170

50 0.0204

100 0.0378
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