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Introduction

Do marginal tax rates matter for decisions to work and invest?

Stabilization and growth, austerity, income inequality, optimal taxation, ...

Empirical effects on income (short run):

IRS tax returns data; Saez, Slemrod and Giertz (JEL 2012)

Modest effects, concentrated at the top of the income distribution,

US macro time series; Romer and Romer (AER 2010), Barro and
Redlick (QJE 2011), Mertens and Ravn (AEJ 2012, AER 2013,
JME 2013), Caldara and Kamps (2013)

Large effects on real GDP, investment, employment, hours,...

+ International evidence: UK (Cloyne, AER 2013), Germany (Hayo and
Uhl, OEB 2013), OECD (Guajardo et al., JEEA fc)
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This paper

Application of SVARs and the narrative approach to IRS tax returns data.

Improvements: Addressing endogeneity and dynamics.

Key Findings:

1. Aggregate changes in marginal income tax rates:

Large income responses on impact, hump-shaped
Similar elasticities across income percentile brackets.

2. Changes in top marginal tax rates:

Top incomes and real GDP respond positively
Positive spillovers on other incomes, but greater inequality.
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Motivating Framework

Agent i ∈ [0, 1] has labor supply

hit = h ((1− T ′(eit))wit/xit)
ε

eit = withit , wit/xit (detrended) real wage, ε labor supply elasticity.

Tax schedule T (·) as in Heathcoate, Storesletten and Violante (2011):

T (eit) = eit − (1− τt)
(eit/ēt)

1−γ

1− γ ēt , 0 ≤ γ < 1

where ēt =
(∫ 1

0
e1−γ
it di

)1/(1−γ)

, tax progressivity γ

Economy-wide average marginal tax rate (AMTR):

τt = 1−
∫ 1

0

(eit/ēt) (1− T ′(eit))di
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For any subset S ⊆ [0, 1],

∆ ln(est ) = ε∆ ln(1− τ st ) + r st

where τ st = 1−
∫
S

(eit/ē
s
t (1− T ′(eit))di) is the AMTR for S

r st are non-tax determinants of earnings growth.

In reality, tax liability is based on reported taxable income.

Capital income, exemptions, deductions; tax avoidance/evasion

So, ε interpreted more broadly as the elasticity of taxable income.
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Average Marginal Tax Rates

by adjustments to tax brackets or changes in deductions and exemptions. Because of tax progressivity and

bracket creep, average marginal tax rates vary with income levels even in the absence of legislative changes.

The effects of bracket creep due to high (nominal) income growth are most apparent during the high in-

flation era of the 1970s: without any major statutory tax increases, the economy-wide AMTR rose by 6

to 8 percentage points. Other episodes of relative legislative calm but rising AMTRs due to (mostly real)

increases in incomes are evident in 1955-1963 as well as the mid to late 1990s. Note that the three most

important rounds of statutory tax rate cuts (Kennedy, Reagan and Bush) each followed periods of signifi-

cant bracket creep. Because bracket creep becomes irrelevant in the highest tax bracket, it does not affect

all income percentile brackets equally. For instance, the right panel of Figure 1 shows that in the 1970s

or 1990s the tax rate for the top 1% does not share the upward trend evident at lower income levels.7 Tax

progressivity also acts as an automatic stabilizer, which can be clearly seen for instance in the 2007-2009

recession, during which there were no major changes to the individual income tax. Another implication of

imperfect indexation is that, because of economic growth, permanent cuts to statutory rates do not lead to

permanent reductions in AMTRs, except at the highest tax bracket.

Table 1 Average Marginal Tax Rates 1950-2010: Descriptive Statistics

τt ×100 ∆ ln(1− τt)×100

Mean St. Dev. St. Dev. Correlation

[1] [2] [3] [4] [5] [6] [7] [8] [9]
[1] All, Series 1 23.69 2.05 1.51 1.00
[2] All, Series 2 24.38 2.39 1.54 0.95 1.00
[3] Top 1% 44.72 8.10 4.39 0.78 0.83 1.00
[4] Top 5% 37.10 4.68 2.97 0.85 0.91 0.95 1.00
[5] Top 10% 33.74 3.85 2.45 0.88 0.94 0.92 0.99 1.00
[6] Top 5-1% 31.56 4.95 2.39 0.86 0.92 0.80 0.93 0.96 1.00
[7] Top 10-5% 26.92 3.88 1.80 0.89 0.93 0.74 0.86 0.92 0.92 1.00
[8] Bottom 99% 22.09 2.58 1.44 0.94 0.99 0.75 0.84 0.89 0.90 0.94 1.00
[9] Bottom 90% 19.19 1.98 1.33 0.92 0.96 0.69 0.76 0.81 0.81 0.87 0.98 1.00

7Even in the 1970s, the AMTR for the top 1% remains relatively constant despite a highly graduated bracket system with
statutory rates up to 70%. This is because a maximum tax rate on earned income of 50% effective during 1971-1980 (60% in
1970) protected a large fraction of top incomes from the effects of bracket creep.
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Income data from Piketty and Saez (2007)
OLS regression

∆ ln(est ) = β∆ ln(1− τ st ) + utTable 2 OLS Regression Results

All Tax Units Top 1% Top 5% Top 10% Top 5-1% Top 10-5% Btm. 99% Btm. 90%
Series 1 Series 2

A. 1951-2010

Wage Inc. −0.57∗ −0.63∗∗ 0.45 0.13 −0.01 −0.15 −0.32 −0.75∗∗ −0.97∗∗∗

(−1.18,0.03) (−1.19,−0.07) (−0.10,0.99) (−0.32,0.59) (−0.43,0.42) (−0.40,0.11) (−0.86,0.22) (−1.33,−0.16) (−1.66,−0.28)

Total Inc. −0.33 −0.42 0.58∗ 0.28 0.14 −0.14 −0.27∗ −0.60∗∗ −0.80∗∗∗

(−0.89,0.23) (−0.95,0.11) (−0.08,1.25) (−0.37,0.94) (−0.44,0.72) (−0.46,0.17) (−0.58,0.04) (−1.08,−0.12) (−1.37,−0.23)

B. 1960-2000

Wage Inc. −0.01 −0.17 0.54∗ 0.26 0.18 −0.03 −0.03 −0.27 −0.38
(−0.43,0.41) (−0.56,0.22) (−0.03,1.11) (−0.16,0.68) (−0.19,0.54) (−0.22,0.15) (−0.34,0.29) (−0.71,0.16) (−1.03,0.28)

Total Inc. 0.21 0.02 0.66∗ 0.43 0.32 −0.01 −0.08 −0.16 −0.22
(−0.22,0.64) (−0.37,0.42) (−0.06,1.38) (−0.22,1.09) (−0.25,0.90) (−0.24,0.24) (−0.28,0.12) (−0.51,0.19) (−0.71,0.28)

In parentheses are Newey-West 95% intervals with 8 lags. Asterisks denote 10%, 5% or 1% significance.

The results in panel B are very close to those of Saez (2004). One possible interpretation is that only

tax payers in the top 1% react to tax rates. Others studies have found elasticities that are increasing in in-

come and much larger at the top of the income distribution, e.g. Gruber and Saez (2002) and Giertz (2010).

However, the negative values in the larger sample make it clear that the OLS coefficients cannot generally

be measuring behavioral responses to changes in marginal tax rates. Tax rates are correlated with non-tax

determinants of income, resulting in biased coefficients. It is therefore problematic to draw any conclusions

from Table 2 about the incentive effects of marginal tax rates or, since there is little reason to expect the

bias to be identical across brackets, about how they vary with income. The literature addresses this problem

by including additional controls and/or by instrumenting with only the policy induced changes in marginal

tax rates, e.g. Slemrod (1996), Saez (2004), and Romer and Romer (2012). Another strategy is to focus

on top incomes and/or pre WWII years because of the more volatile tax rates, e.g. Goolsbee (1999) and

Romer and Romer (2012). As long as there is some basic controlling for lagged income, the results often

remain largely the same and very similar to those in Table 2.9 To understand why identification issues may

not have been properly resolved by these steps, the next section discusses the key problems in more detail.

9Although Romer and Romer (2012) find considerable smaller elasticities for top incomes in pre WWII regressions.

10

Total income: gross income excluding government transfers and capital gains.

Additional controls, instrumenting with statutory rates yields similar results, see

Saez (2004), Romer and Romer (2012),...
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Endogeneity

1. GE Effects: Tax changes affect other determinants of labor
supply/income

⇒ βOLS not estimating ε, but the ‘total’ causal effect η

2. Tax changes are endogenous.

⇒ Reverse causality means βOLS has no useful interpretation.

In the paper, I derive the asymptotic bias due to

Policy responses (to govt spending and output): downward bias

Bracket creep (income and inflation): downward bias

Anticipation effects: upward bias (probably larger for top incomes)

Endogenous income distribution: downward bias for top incomes

Other reasons: Overdifferencing (ambiguous), measurement error
(downward bias), time aggregation (downward bias)

Bias generally decreasing in the variance of tax rates, and hence in income.



AMTRs OLS SVARs IV Top Rates Conclusion

Endogeneity

1. GE Effects: Tax changes affect other determinants of labor
supply/income

⇒ βOLS not estimating ε, but the ‘total’ causal effect η

2. Tax changes are endogenous.

⇒ Reverse causality means βOLS has no useful interpretation.

In the paper, I derive the asymptotic bias due to

Policy responses (to govt spending and output): downward bias

Bracket creep (income and inflation): downward bias

Anticipation effects: upward bias (probably larger for top incomes)

Endogenous income distribution: downward bias for top incomes

Other reasons: Overdifferencing (ambiguous), measurement error
(downward bias), time aggregation (downward bias)

Bias generally decreasing in the variance of tax rates, and hence in income.



AMTRs OLS SVARs IV Top Rates Conclusion

Structural Vector Autoregressive Models

Key Assumption 1: I have Xt such that there exists a representation: ln(1− τt)
ln(et)
Xt

 = dt + B(L)

 ln(1− τt−1)
ln(et−1)
Xt−1

 +

 uτt
ue
t

ux
t

 ,

dt : deterministic terms, B(L): a finite order lag polynomial, and

uτt = vτt + ξeu
e
t + ξxu

x
t

ue
t = ηvτt + ζev

o
t

ux
t = θvτt + ζxv

o
t

vτt tax shock, v o
t all other shocks, η income elasticity w.r.t net-of-tax rate

Key Assumption 2: I have a proxy mt such that

E [mtv
τ
t ] 6= 0 and E [mtv

o
t ] = 0 .

See Mertens and Ravn (AER 2013, JME 2013) and Stock and Watson (NBER 2008, BPEA 2012)
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Data & Specification

Sample: 1950-2010, two lags, constant term

ln(1− τt): AMTR for all tax units, Series 1

ln(et): average total income/average wage income reported to IRS

Xt : macro controls
Log real GDP per capita
Inflation (CPI-U-RS)
Federal Funds Rate
Log real government spending per capita (Purchases + Net Transfers)
Log change of real federal government debt per capita (held by the public)
Log of average realized capital gains on tax returns

Proxy mt : projected impact on tax liabilities of 12 legislative changes

affecting individual statutory rates
‘Exogenous’ according to Romer and Romer (2009)
Legislated and effective within one year
Scaled by lagged total income and demeaned.
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Implementation

uτt = vτt + ξeu
e
t + ξxu

x
t

ue
t = ηvτt + ζev

o
t

ux
t = θvτt + ζxv

o
t

1. Regress ue
t and ux

t on uτt using mt as instruments. Define the residuals in
these regressions ne

t and nx
t .

2. Regress uτt on ux
t and ue

t using ne
t and nx

t as instruments, which yields
unbiased estimates of ξe and ξx . The residual is vτt .

3. Regress ue
t and ux

t on vτt to obtain unbiased estimates of η and θ.
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AMTRs are not exogenous

Granger non-causality strongly rejected

Contemporaneous exogeneity strongly rejected

the elasticities ξe and ξx with respect to income and the variables in Xt , see (24). All coefficients have

the expected sign: the AMTR increases in response to highly procyclical variables such as GDP, nominal

interest rates, personal income and capital gains; the AMTR also increases with higher inflation and with

higher government spending and debt. None of the individual coefficients is statistically significant at the

95% level. However, the coefficients are jointly highly significant. The last column of Table 3 reports the

p-value based on 10,000 bootstrap replications associated with the Wald statistic testing the joint hypothesis

that ξe,ξx = 0. This hypothesis is strongly rejected.22

Table 3 Contemporaneous Endogeneity of Tax Rates (Estimates of ξx and ξe)

GDP Infl. FF rate Govt. Sp. ∆ Debt Cap. Gains Total Inc. Joint Test
Wald p-value

−0.17 −0.31 −0.09 −0.20 −0.09 −0.02∗ −0.11 < 0.01
(−0.75,0.38) (−1.22,0.36) (−0.75,0.61) (−0.46,0.05) (−0.38,0.13) (−0.05,0.01) (−0.70,0.30)

Values in parenthesis are bootstrapped 95% percentiles.

Under the stated assumptions the SVAR resolves the simultaneity bias due to endogenous policy, bracket

creep, anticipation effects, etc. However, the potential downward bias caused by time aggregation remains

present in the short run impact coefficients. Such time aggregation bias may in part explain the hump shape of

the impulse response functions. Another important consideration is that legislative changes to the individual

tax code frequently coincide with changes to corporate taxes in the same direction. The impulse responses

in Figure 4 may thus to some extent reflect the effects of corporate tax changes. Appendix D extends the

model to control for simultaneous changes in corporate taxes using the methodology of Mertens and Ravn

(2013a). The results remain very similar, although the point estimates are somewhat smaller.

4.3 The Response to Marginal Tax Rate Changes at Different Income Levels

Aggregate income rises significantly following cuts in marginal tax rates, but how does the response vary

across income percentile brackets? The changes in marginal rates that are part of tax reforms are not iden-

22Using different methodologies, Jones (2002) and Leeper, Plante and Traum (2010) similarly find evidence for the endogeneity
of effective average tax rates.

26
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Response at Different Income Levels

Short run income elasticities w.r.t net-of-tax rates can be estimated by
using estimated SVAR shock vτt as instrument in the OLS regressions.
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Recall the OLS estimates

Table 2 OLS Regression Results

All Tax Units Top 1% Top 5% Top 10% Top 5-1% Top 10-5% Btm. 99% Btm. 90%
Series 1 Series 2

A. 1951-2010

Wage Inc. −0.57∗ −0.63∗∗ 0.45 0.13 −0.01 −0.15 −0.32 −0.75∗∗ −0.97∗∗∗

(−1.18,0.03) (−1.19,−0.07) (−0.10,0.99) (−0.32,0.59) (−0.43,0.42) (−0.40,0.11) (−0.86,0.22) (−1.33,−0.16) (−1.66,−0.28)

Total Inc. −0.33 −0.42 0.58∗ 0.28 0.14 −0.14 −0.27∗ −0.60∗∗ −0.80∗∗∗

(−0.89,0.23) (−0.95,0.11) (−0.08,1.25) (−0.37,0.94) (−0.44,0.72) (−0.46,0.17) (−0.58,0.04) (−1.08,−0.12) (−1.37,−0.23)

B. 1960-2000

Wage Inc. −0.01 −0.17 0.54∗ 0.26 0.18 −0.03 −0.03 −0.27 −0.38
(−0.43,0.41) (−0.56,0.22) (−0.03,1.11) (−0.16,0.68) (−0.19,0.54) (−0.22,0.15) (−0.34,0.29) (−0.71,0.16) (−1.03,0.28)

Total Inc. 0.21 0.02 0.66∗ 0.43 0.32 −0.01 −0.08 −0.16 −0.22
(−0.22,0.64) (−0.37,0.42) (−0.06,1.38) (−0.22,1.09) (−0.25,0.90) (−0.24,0.24) (−0.28,0.12) (−0.51,0.19) (−0.71,0.28)

In parentheses are Newey-West 95% intervals with 8 lags. Asterisks denote 10%, 5% or 1% significance.

The results in panel B are very close to those of Saez (2004). One possible interpretation is that only

tax payers in the top 1% react to tax rates. Others studies have found elasticities that are increasing in in-

come and much larger at the top of the income distribution, e.g. Gruber and Saez (2002) and Giertz (2010).

However, the negative values in the larger sample make it clear that the OLS coefficients cannot generally

be measuring behavioral responses to changes in marginal tax rates. Tax rates are correlated with non-tax

determinants of income, resulting in biased coefficients. It is therefore problematic to draw any conclusions

from Table 2 about the incentive effects of marginal tax rates or, since there is little reason to expect the

bias to be identical across brackets, about how they vary with income. The literature addresses this problem

by including additional controls and/or by instrumenting with only the policy induced changes in marginal

tax rates, e.g. Slemrod (1996), Saez (2004), and Romer and Romer (2012). Another strategy is to focus

on top incomes and/or pre WWII years because of the more volatile tax rates, e.g. Goolsbee (1999) and

Romer and Romer (2012). As long as there is some basic controlling for lagged income, the results often

remain largely the same and very similar to those in Table 2.9 To understand why identification issues may

not have been properly resolved by these steps, the next section discusses the key problems in more detail.

9Although Romer and Romer (2012) find considerable smaller elasticities for top incomes in pre WWII regressions.
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IV estimates Table 4 IV Estimates of Short Run Tax Elasticities

All Tax Units Top 1% Top 5% Top 10% Top 5-1% Top 10-5% Btm. 99% Btm. 90%
Series 1 Series 2

A. 1952-2010

Wage Inc. 0.94∗∗ 1.12∗ 1.27∗∗∗ 0.82∗∗ 0.96∗∗ 0.34 1.31∗ 0.98 1.08
(0.09,1.80) (−0.06,2.30) (0.43,2.11) (0.01,1.63) (0.13,1.79) (−0.29,0.98) (−0.13,2.74) (−0.31,2.27) (−0.69,2.85)

1st Stage F 15.31 8.96 8.61 8.27 8.71 6.92 6.57 5.99 6.36

Total Inc. 1.16∗∗ 1.37∗∗ 1.27∗∗∗ 1.12∗∗ 1.11∗∗ 0.65∗ 0.83∗ 1.13∗ 1.33∗

(0.25,2.08) (0.12,2.61) (0.41,2.12) (0.18,2.07) (0.13,2.09) (−0.12,1.42) (−0.14,1.80) (−0.03,2.29) (−0.01−2.67)

1st Stage F 16.39 10.01 10.57 9.79 10.04 7.13 6.85 6.21 7.28

B. 1960-2000

Wage Inc. 0.53∗ 0.59 1.01∗∗ 0.62 0.71∗∗ 0.25 0.95∗ 0.44 0.33
(−0.06,1.11) (−0.12,1.30) (0.18,1.84) (−0.13,1.37) (0.05,1.38) (−0.29,0.79) (−0.04,1.94) (−0.37,1.24) (−0.91,1.57)

1st Stage F 33.59 19.31 9.14 10.28 11.32 11.21 8.45 19.91 18.08

Total Inc. 0.84∗∗ 0.94∗∗ 0.96∗∗ 0.81∗∗ 0.79∗∗ 0.47∗ 0.61 0.82∗∗ 0.96∗∗

(0.14,1.54) (0.10,1.79) (0.14,1.78) (0.02,1.59) (0.01,1.57) (−0.07,1.01) (−0.13,1.36) (0.03,1.60) (0.06,1.87)

1st Stage F 36.91 22.02 11.46 13.00 13.98 11.46 8.26 18.11 16.18

In parentheses are Newey-West 95% intervals with 8 lags. Asterisks denote 10%, 5% or 1% significance.

Figure 6 depicts the dynamic tax elasticities for the different income percentile brackets. The estimates

are cumulative responses obtained from regressions of income growth on the contemporaneous value and 5

lags of vτ
t , rescaled by the coefficient in the regression of the net-of-tax rate on vτ

t in order to normalize the

size of the net-of-tax rate change. The shape of the dynamic responses is overall remarkably similar across

the income percentile brackets. The total income responses are hump-shaped, peaking in the third year at

values ranging from 1.74 for the top 5-1% bracket up to 3.27 for the bottom 90% bracket. Similarly, the

wage income responses all peak in the third year with values ranging from 0.98 for the top 5-1% bracket up

to 2.52 for the bottom 90% bracket. From the fourth year onwards the estimates gradually return to zero,
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Dynamic Estimates of Tax Elasticities
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Changes in Top Marginal Rates

Why look at changes in top rates only?

Many postwar reforms have made large changes to top marginal tax rates.

Top rates correlate with income inequality, Piketty et al. Evidence .

’Smaller’ general equilibrium effects (cfr. Romer and Romer 2012)

Larger VAR with AMTRs and income for top 1% and bottom 99%.

v̄τt = [vτ,1t , vτ,99
t ]′ with E [v̄τt v̄

τ ′
t ] = Στ not necessarily diagonal

Two proxies m̄t and assume

E [m̄t v̄
τ ′
t ] = Φ , E [m̄tv

o′
t ] = 0 .

where Φ is an unknown nonsingular 2× 2 matrix.

This permits identification of the response to λv̄τt = [1 , 0]′,

see Mertens and Ravn (AER 2013)
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Additional proxy is the change in top marginal rate associated with previously
selected tax reforms.
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Implementation

ūτt = v̄τt + ξe ū
e
t + ξxu

x
t

ūe
t = ηv̄τt + ζev

o
t

ux
t = θv̄τt + ζxv

o
t .

1. Regress ūe
t and ux

t on ūτt using mt as instruments. Define the residuals in
these regressions n̄e

t and nx
t .

2. Regress ūτt on ux
t and ūe

t using n̄e
t and nx

t as instruments. Define the
residuals in these regressions n̄τt . The covariance of n̄τt is an estimate of
Στ .

3. Let C be the upper triangular Choleski decomposition of Στ . Regress ūτt ,
ūe
t and ux

t on C−1nτt . The coefficients associated with the first element of
C−1nτt is the impact of the orthogonalized tax shock.
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Implications

Stabilization and austerity:

Across-the-board cuts can provide successful stimulus, not
necessarily leading to greater income concentration at the top.

Raising marginal tax rates on income is costly austerity measure

Income inequality and top marginal tax rates:

Top marginal rate cuts increase income inequality

Positive spillovers and real GDP response requires explanations
beyond tax avoidance and bargaining.

Optimal Taxation:

Large income responses signal large distortionary effects.

Dynamics (investment) and general equilibrium effects.
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Summary

Application of SVARs and the narrative approach to IRS tax returns data.

Improvements: Addressing endogeneity and dynamics.

Key Findings:

1. Aggregate changes in marginal income tax rates:

Large income responses on impact, hump-shaped
Similar elasticities across income percentile brackets.

2. Changes in top marginal tax rates:

Top incomes and real GDP respond positively
Positive spillovers on other incomes, but greater inequality.

Implications: Stabilization, inequality and optimal taxation.
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I fit a probability distribution function D(y) for AGI per return y ,

D(y) =
n∑

i=1

w(i)

∫ min{y,b(i+1)}

b(i)
fi (x)dx ,

fi (x) =

 Beta(a(i), 1) if m(i) ≥ (b(i) + b(i + 1))/2 and i < n
Beta(1, a(i)) if (b(i) + b(i + 1))/(2 + c) ≤ m(i) < (b(i) + b(i + 1))/2 and i < n
BoundPar(a(i)) if m(i) < (b(i) + b(i + 1))/(2 + c) or i = n

where n is the total number of brackets, b(i) is the bracket floor and b(n + 1) =∞, w(i) is the fraction of returns
in bracket i and m(i) is the mean AGI within bracket i .

Method 1: uses data for each filing status on total AGI and number of returns for which a given statutory rate is
the highest marginal rate. The distributions D(y) are used to interpolate for each filing status the total AGI taxed
at each statutory rate applicable to returns exceeding the percentile floor.

Method 2: uses the data on taxable income in combination with the statutory tax rates and brackets, including
surcharges and reductions, to calculate the marginal rate for each AGI level and filing status. Numerical integration
based on D(y).

Nonfilers and untaxed returns carry a zero marginal rate.

Weighting based on AGI

back
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Policy Responses to Y and G
I Suppose

∆ ln(yt ) = ∆ ln(et ) = ηvτt + υt E [vτt , υt ] = 0

ln(1− τt ) = ln(1− τ) + φy ∆ ln(yt ) + vτt , vτt ∼ N(0, σ2
τ )

then

β
OLS = η +

φy

1− φyη

Var(υt )

Var(∆ ln(1− τt ))

Procyclical tax rates φy < 0 leads to downward bias.

II Suppose gt affects labor supply positively (e.g. income effects) and

ln(1− τt ) = ln(1− τ) + φg ln

(
1− gt/yt

1− sg

)
+ vτt , vτt ∼ N(0, σ2

τ ) ,

then

β
OLS = η

(
1− φg

Var (∆ ln(1− gt/yt ))

Var(∆ ln(1− τt ))

)

Higher tax rates when g rises (φg > 0) leads to downward bias.
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Bracket Creep

Suppose agent i’s nominal tax liabilities are

T (Eit ) = Eit − (1− τ̃t )

(
Eit/Ēt−1

)1−γ

1− γ
Ēt−1

where ln(1− τ̃t ) = ln(1− τ) + vτt , τ̃t is exogenous, Eit nominal wage income of agent i ,

Ēt ≡
(∫ 1

0 E
1−γ
it di

)1/(1−γ)
.

The economy-wide AMTR is now determined by

τt = 1− (1− τ̃t )

(
ēt

ēt−1

(1 + πt )

)−γ
.

Suppose, ēt = et = αyt then

ln(1− τt ) = ln(1− τ)− γ∆ ln(yt )− γπt + vτt .

back



Anticipation Effects

In dynamic settings, timing matters. Suppose all tax changes are permanent,

∆ ln(1− τt ) = vτt + vat−1 , vτt ∼ N(0, σ2
τ ) , vat ∼ N(0, σ2

a ) .

If some tax changes are unanticipated by agents (vτt ) whereas others are known one year in advance (vat ), then

β
OLS = η + (χ− η)

σ2
a

σ2
τ + σ2

a

where η is the true effect, χ is income growth at the time that a tax change occurs that was preannounced in the
year before.

Sign generally ambiguous, but results in Mertens and Ravn (AEJ 2012) and Leeper, Walker, Yang (ECMTA 2013)
suggests χ > η.

Upward bias may be larger for higher incomes

back



Endogenous Income Distribution

Note that

ln(1− τ st ) = ln(1− τt )− γ ln
(
ēst /ēt

)
.

Suppose
∆ ln est = η∆ ln(1− τ st ) + ρ

s
υt

Then,

β
OLS
s ≈ η + (1− ρs )

γρs

1 + ηγ

Var(υt )

Var(∆ ln(1− τ st ))
. (1)

No bias in the aggregate, but downward bias for bracket S if income share of S is procyclical (ρs > 1, top incomes).
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η = 1.33 (total income), 1.07 (wage income) back



A. Using AMTR Series 1
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B. Using AMTR Series 2
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A. Top 1% Income Shares and Top MTR
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B. Top 1% and Bottom 99% Income Growth

Figure 1: Top Marginal Tax Rates, Top Incomes Shares, and Income Growth: US Evidence

Notes: Panel A depicts the top 1 percent income shares including realized capital gains in full diamonds and

excluding realized capital gains in empty diamonds. Computations are based on family market cash income.

Income excludes government transfers and is before individual taxes (source is Piketty and Saez, 2003, series

updated to 2008). Panel A also depicts the top marginal tax rate on ordinary income and on realized long-term

capital gains (source is Tax Policy Center). Panel B depicts real cash market income growth per adult of top 1

percent incomes and bottom 99 percent incomes (base 100 in 1913), assuming that individual adult top 1 percent

and bottom 99 percent shares are the same as top 1 percent and bottom 99 percent family based shares.
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Figure 3: Changes in Top Income Shares and Top Marginal Tax Rates

Notes: The figure depicts the change in top 1 percent income shares against the change in top income tax rate

from 1960-64 to 2005-09 based on Figure 2 data for 18 OECD countries. The correlation between those changes

is very strong. The figure reports the elasticity estimate of the OLS regression of ∆log(top 1 percent share) on

∆log(1-MTR) based on the depicted dots.
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