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ONLINE APPENDIX 
 

DETAILS OF DATA AND COMPUTATIONS 
 
 

This appendix describes the data available in the Statistics of Income, and our procedures for 
calculating taxable income exclusive of capital gains and losses, marginal rates on non-capital-gains 
income, and policy-induced changes in marginal rates.  

 
A. The Interwar Statistics of Income 

 
As described in the text, the Statistics of Income is an annual volume that provides data about 

each year’s tax returns. The Statistics of Income divides taxpayers into various ranges of net income. 
For each income range, there is information about the number of taxpayers with net incomes in that 
range, their total net income, its breakdown into various categories, and their deductions, taxes, and 
so on. The income ranges in the Statistics of Income do not change over our sample period.1  

 
Income Data. Figure 1 in the text reproduces a table from a typical volume of the Statistics of 

Income (the one for 1933) showing the number of taxpayers in various income ranges and their net 
incomes. Figure A1 reproduces a portion of the table from the same year’s volume showing more 
detailed information about the taxpayers in each range. Income is subdivided into various categories, 
and there are figures for gross income (the column labeled “Total Income” in the table) and for 
different types of deductions and exemptions. For simplicity, we show the data just for one income 
range. 

 
The information provided in the detailed breakdown does not change greatly over our sample 

period. The amount of detail increases gradually over time; for example, deductions are subdivided 
more finely in later years. In addition, the information about capital gains and losses that is reported 
changes as their tax treatment changes. 

 
Part C of this appendix describes how we use the information in Table 7 of the Statistics of 

Income in each year to remove capital gains from the net income figures to obtain estimates of 
ordinary taxable income. And Section III.C of the paper describes how we use the information in 
Table 7 to find the capital, entrepreneurial, and labor income components of gross income excluding 
capital gains and losses. Because the breakdown of non-capital-gains income in Table 7 varies little 
over our sample period, that procedure changes little. For 1933 (the year shown in Figure A1), we 
find capital income exclusive of capital gains as the sum of the columns labeled “Rents and 

                                                      
1 The only exception is that some of the ranges over $1.5 million are combined in some years for reasons of 
confidentiality. We therefore aggregate the taxpayers with incomes over $1.5 million into a single group. These 
taxpayers always represent less than 1/1000th of 1 percent of the income distribution, and thus are always all in our 
top percentile group. 
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royalties,” “Dividends on stocks of domestic corporations,” “Fiduciary,” “Interest on Government 
obligations not wholly exempt from tax,” and “Other taxable interest.” Entrepreneurial income is the 
sum of the columns labeled “Business” and “Partnership.” and labor income is the column labeled 
“Salaries, wages, commissions, fees, etc.” 

 
Tax Code. The Statistics of Income also provides a complete description of the tax code. Starting 

with the 1926 volume, each volume includes tables describing how taxable income was computed 
and the tax rates at different levels of income from the beginning of the income tax through the year 
covered by the volume. These volumes also include the forms and instructions that taxpayers used—
as well as the complete set of taxpayer instructions and detailed explanatory footnotes concerning 
both the normal tax and the surtax, which allow us to resolve any ambiguities in the tables and forms. 
Thus, we can determine exactly what taxes a taxpayer with given amounts of income and deductions 
would have paid. 

 
Figures A2–A4 show some of this information from the 1933 Statistics of Income. Figure A2 

shows information about the normal tax, Figure A3 shows information about the surtax, and Figure 
A4 shows a complete set of income tax forms for households with taxable incomes over $5000. 
 
B. Overview of Procedures 

 
Income. Obtaining the income data we need for taxpayers in a given range of net income involves 

two steps. First, and most important, we need to remove capital gains and losses. Second, because we do 
not want to include income changes that resulted from changes in how taxable income was defined, we 
need to correct for changes in the definition of taxable income. Throughout our sample period, taxable 
non-capital-gains income was very similar to net income excluding capital gains and losses, and the 
definition of the non-capital-gains components of net income did not change. We therefore use net 
income excluding capital gains and losses—which we refer to as “ordinary taxable income”—as our 
income measure throughout. 

 
Marginal Rates. To find the marginal rate on non-capital gains income faced by households in a 

given range of net income, we need to exclude any portion of their net income that was either untaxed or 
taxed separately. For example, in most of the 1920s capital gains income was taxed at a separate rate, and 
in much of the 1930s a portion of capital gains income was excluded from taxable income. We can then 
find the marginal rate that applied to the relevant level of taxable income.  

 
The personal income tax in the interwar era had two components: a “normal” tax and a “surtax.” 

Normal tax rates were low, typically on the order of 4 percent, relatively stable, and only slightly 
graduated. Surtax rates, in contrast, were often very high, volatile, and extremely progressive. In all of our 
analysis, we look at the combined effects of the two components to measure marginal rates.  

 
Policy-Induced Changes. A key input into our analysis is the change in marginal rates that was the 

result of policy (rather than of economic developments changing households’ incomes, and thus moving 
them into different tax brackets). To find the policy-induced change in marginal rates in year t, we 
compute marginal rates on year t – 1 income using the definition of taxable income and the tax rates that 
were in effect in year t and compare them with the marginal rates implied by the definition of taxable 
income and the tax rates that were in effect during year t – 1. 

 
Interpolation. The Statistics of Income reports the number of households for various ranges of net 

income. Those ranges, however, do not correspond exactly to the groups we want to use in our statistical 
work. To address this issue, we model high incomes as following a Pareto distribution. We fit a Pareto 
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distribution to the ranges of net income at the top of the income distribution for each year, and assume 
that incomes within each range follow this distribution. This allows us to find the total ordinary taxable 
income of each percentile group and group’s weighted average log after-tax share. 

 
C. Capital Gains Corrections 

 
As described in the text, our focus is on taxable income exclusive of capital gains and losses. 

The Statistics of Income, however, groups taxpayers according to their total taxable income (referred 
to as “net income” in the Statistics of Income). We therefore need to subtract capital gains (and add 
capital losses) from the figures for total taxable income. Because both the tax code and the data on 
capital gains and losses in the Statistics of Income change over our sample period, our procedure for 
doing this is slightly different in different years. 

 
1918–1921. We estimate ordinary taxable income by subtracting “Profits from sales of real estate, 

stock, bonds, etc.” from net income. The Statistics of Income for these years does not report the net capital 
losses of taxpayers who had net losses. As a result, although taxpayers could deduct these losses in 
computing net income, we are unable to add them back into the net income figures. Thus, our estimates 
for this period correspond to ordinary taxable income minus net capital losses. In later years when data on 
net capital losses are available, they are only about 5 percent of net income for high-income taxpayers. 
Other studies of tax responsiveness also neglect net capital losses (for example, Gruber and Saez, 2002). 

 
1922–1923. The Statistics of Income breaks capital gains into short-term and long-term. We subtract 

both from reported net income. As with 1918–1921, we are unable to add net capital losses back into the 
net income figures. 

 
1924–1925. We again subtract both short-term and long-term capital gains from net income. 

However, the resulting concept is slightly different than in earlier years. Starting in 1924, long-term net 
capital losses could no longer be claimed as a deduction in computing net income, but instead could be 
claimed as a 12½ percent tax credit. Thus, when we subtract capital gains from net income, the result is 
ordinary net income less net short-term capital losses (rather than ordinary taxable income less all net 
capital losses), which is closer to what we want conceptually. 

 
This change means that there is a conceptual discontinuity in our income measure from 1923 to 

1924. To prevent it from affecting our results, when we compute the percentage change in income from 
1923 to 1924, we use our 1924 income figures minus eight times the 12½ percent tax credit for long-term 
capital losses. As a result, we are finding the change in a consistent series (ordinary taxable income minus 
all capital losses). 

 
1926–1933. Starting in 1926, the Statistics of Income includes data on net short-term capital losses 

(which continued to be deductible in computing net income). We therefore subtract both short-term and 
long-term capital gains from net income as before, and add short-term capital losses.2 The resulting 
measure corresponds to taxable income excluding all capital gains and losses. This change again 
introduces a discontinuity in our measure. To prevent it from affecting our results, when we compute the 
percentage change in income from 1925 to 1926, we do not add short-term capital losses to the 1926 
income figures. 
                                                      
2 Consider, for example, 1933 (for which the relevant information from the Statistics of Income is shown in Figure 
A1). For this year, we compute ordinary taxable income for the taxpayers in a given income range as the net income 
figure in the final column of Table 7 in the Statistics of Income, minus the figures in the two columns under “Profits 
from sale of real estate, stocks, bonds, etc.,” plus the figure in the column labeled “Net loss from sale of real estate 
….” 
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1934–1937. We subtract “net capital gain” from net income and add “net capital loss.” As with our 
figures for 1926–1933, the resulting figures correspond to ordinary taxable income. 

 
1938. Beginning in 1938, some assets were no longer classified as capital assets, and gains and 

losses on them were treated differently than other capital gains and losses. However, data on these gains 
and losses are reported in the Statistics of Income. We therefore subtract gains on all assets from net 
income and add losses on all assets (other than short-term losses on assets classified as capital assets, 
which could not be deducted in computing net income). Again, the resulting figures correspond to 
ordinary taxable income. 

 
1939–1941. Starting in 1939, short-term losses on assets classified as capital assets from the previous 

year could be carried forward and deducted against the current year’s capital gains. Since these losses are 
subtracted in the computation of net income, we add them back in. The remainder of the calculation of 
ordinary net income is the same as for 1938. 

 
D. Actual and Policy-Induced Changes in Marginal Tax Rates 

 
Knowing a household’s capital gains income and its net income exclusive of capital gains is almost, 

but not quite, enough to know what its tax liability was, and hence the marginal rate it faced on non-
capital-gains income. A household’s computation of both its normal tax and its surtax began with its net 
income (sometimes, as described above, excluding some or all of capital gains), which equaled gross 
income less deductions. However, the steps from net income to tax due were slightly different for the two 
taxes. 

 
For the normal tax, there were several items other than capital gains that received special treatment. 

A personal exemption and a credit for dependents were subtracted from net income; until 1936, dividends 
were excluded; and from 1934 to 1941, 10 percent of the first $14,000 of earned income was also 
subtracted. Finally, from 1924 to 1931, the normal tax on earned income was reduced by a credit of 25 
percent of the normal tax the taxpayer would have had to pay if his or her unearned income was zero. The 
amount of earned income eligible for the credit varied between $10,000 and $30,000. Fortunately for our 
purposes, however, normal tax rates were low, and the maximum marginal normal rate was reached at 
relatively low levels of income. We therefore neglect these complications and assume that all taxpayers at 
the income levels we are considering paid the top marginal normal rate.3 

 
For the surtax, the computation of the tax was simpler. The relevant taxable income was either non-

capital-gains income (in the years when capital gains were taxed separately) or non-capital-gains income 
plus the taxable portion of capital-gains income (in years when some or all of capital gains were taxed 
with other income).4  
                                                      
3 Note that by assuming that taxpayers paid the top marginal normal rate, we are implicitly finding the marginal rate 
on non-capital gains, non-dividend income. We have also computed the weighted average marginal rate on all non-
capital gains income. Using this measure has almost no impact on our results. (Because dividends were a large 
fraction of capital income, however, in our analysis of the responsiveness of different types of income in Section 
III.C, we focus on the weighted average marginal rate on each category of income rather than assuming a single 
marginal rate applied to all categories.) 
4 Again, consider 1933 as an example. As described in the instructions for Form 1040 (1933 Statistics of Income, 
p. 230), capital gains were taxed at a flat 12.5 percent rate for taxpayers who faced a higher marginal rate on 
ordinary income—which was true for all the taxpayers we consider. Thus, the taxable income relevant for 
computing the surtax is net income minus “Profit from sale of real estate, stocks, bonds, etc.—Reported for tax on 
capital net gain.” The marginal tax rate for a taxpayer for a given amount of  income subject to the surtax was the 
marginal surtax rate on this level of income (shown in the table reproduced in Figure A3) plus 8 percentage points 
(the maximum marginal normal tax rate). 
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There were only two minor complications with the surtax. First, starting in 1934, the personal 
exemption and credit for dependents were subtracted from net income for purposes of the surtax as well 
as for the normal tax. We have figures on personal exemptions and credits by income range for each year, 
so we can subtract these from income before finding marginal rates. For high-income taxpayers, the 
deductions were small relative to income, and so the effects of this adjustment are minor. 

 
Second, from 1924 to 1931, the same 25 percent tax credit on earned income up to some limit that 

applied to the normal tax also applied to the surtax. Because most high-income taxpayers were beyond the 
limit, and because the credit reduced marginal rates by no more than a few percentage points for the 
others, we neglect this complication. 

 
There was also a complication with both the normal tax and the surtax in 1940. The Revenue Act of 

1940 imposed a one-time “defense tax.” If Y denotes a taxpayer’s net income and T his or her normal tax 
plus surtax before the defense tax, the defense tax was min{0.1T,0.1(Y – T)}. Thus, for taxpayers with  
Y – T > T—that is, taxpayers whose average tax rate was less than 50 percent—the defense tax was 0.1T, 
and so raised their marginal rate by 10 percent. For taxpayers whose average tax rate was greater than 50 
percent, their defense tax was 0.1(Y – T), and so their marginal rate equaled 90 percent of what it 
otherwise would have been plus 10 percentage points. According to the 1940 Statistics of Income, the 
only income classes where average rates (excluding the defense tax) exceeded 50 percent were those with 
net incomes of $250,000 and above. We therefore assume that all taxpayers earning less than $250,000 
paid a defense tax of 0.1T and all earning more paid 0.1(Y – T). Because very few taxpayers paid 0.1(Y –
 T) (and because even fewer were close to the margin between paying 0.1T and 0.1(Y – T)), the specifics 
of how we account for the fact that the defense tax was not 0.1T for all taxpayers are unimportant. 

 
When legislation changed only tax rates and not the computation of taxable income, finding the 

policy-induced change in marginal rates at a given level of taxable income is straightforward: the policy-
induced change is just the change in the marginal rate at that level of income. When legislation changed 
how taxable income was computed from year t – 1 to year t, the situation is slightly more complicated. 
Consider a household with a given level of taxable income in year t – 1. We need to estimate what the 
household’s taxable income would have been using the year t definition, and then find what the marginal 
rate would have been at that level. We discuss each case where the definition of taxable income changed 
in turn.5 

 
1921 to 1922. Beginning in 1922, the normal and surtax rates applied to income excluding capital 

gains, and capital gains were taxed separately. Thus, to know what the relevant taxable income of a 1921 
taxpayer would have been under 1922 rules, we should subtract long-term capital gains from the 
taxpayer’s 1921 income. Unfortunately, the 1921 Statistics of Income does not separate long-term and 
short-term capital gains. We therefore subtract all capital gains, times the proportion of all capital gains in 
1922 that were long term for the taxpayers in the relevant income range. Because capital gains were only 
a few percent of income in 1921, the effects of this correction are small.  

 
1923 to 1924. Beginning in 1924, long-term capital losses could no longer be deducted from taxable 

income, but instead resulted in a separate tax credit. The taxable income of a 1923 household under 1924 
law therefore equaled its 1923 taxable income plus any long-term capital losses. Since we do not have 
data on 1923 capital losses, we assume that long-term capital losses as a share of net income for each 
income range were the same in 1923 as in 1924. We then add the resulting estimates of long-term capital 
                                                      
5 As discussed in n. 7 in the paper, as a robustness check we also compute policy-induced changes in a way that 
involves finding what marginal rates on year t income would have been under the year t – 1 tax code. For those 
calculations, when there were changes in the definition of taxable income we estimate what households’ taxable 
income would have been under the year t – 1 tax code analogously to the procedures described here. 
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losses in 1923 to the reported 1923 incomes for each range to obtain an estimate of what their taxable 
income would have been under 1924 law. The effects of this correction are small. 

 
1933 to 1934. There were two changes to how taxable income was calculated in 1934. First, the 

treatment of long-term capital gains and losses was changed. Rather than being taxed separately, a portion 
of these gains and losses was included in taxable income, with the fraction varying by the holding period. 
In addition, the deduction for capital losses (net of any gains) was capped at $2000. In 1933, short-term 
capital losses and short-term gains (both of which were included in the computation of income subject to 
the surtax) were similar in magnitude, and long-term losses were much larger than long-term gains. In 
1934, reported capital gains income and deductions for losses were similar in magnitude. That is, in both 
years capital gains and losses on net had little impact on income subject to the surtax. We therefore make 
no adjustment for the change in the treatment of gains and losses. 

 
Second, starting in 1934 the personal exemption and credit for dependents could be deducted from 

income subject to the surtax. In finding the taxable incomes for the purposes of the surtax that 1933 
taxpayers would have had under 1934 law, we therefore subtract their exemptions and dependent credits. 

 
1937 to 1938. Starting in 1938, capital gains and losses on assets held more than 18 months were 

again taxed at a separate rate. Gains on assets held less than 18 months, however, were now entirely 
included in taxable income, and none of current-year net losses could be deducted in computing net 
income. The 1937 Statistics of Income does not separate capital gains income by holding period. The 
1938 Statistics of Income, however, separates it according to whether the holding period was more or less 
than 18 months. To approximate the effect of the change on the relevant taxable income a 1937 taxpayer 
would have had under the 1938 code, we assume that this division for a given income range was the same 
in 1937 as in 1938. We assume that half of the long-term capital gains were already excluded in 1937 (the 
actual fraction varied from 20 to 70 percent depending on the holding period), and that none of the short-
term gain was excluded. Since all long-term gains were taxed separately in 1938, this allows us to 
estimate how much lower a taxpayer’s relevant taxable income would have been under the 1938 rules. 
We also add back in net losses, since these were no longer deductible. 

 
1939 to 1940. The Revenue Act of 1940 lowered all personal exemptions by 20 percent. To find the 

taxable incomes that 1939 taxpayers would have had under 1940 law, we therefore add back in 20 percent 
of their personal exemptions. The effects of this adjustment are minor.  

 
1940 to 1941. In 1941, personal exemptions were reduced by an additional 25 percent for joint filers 

and 6 percent for other taxpayers. 57 percent of the value of all personal exemptions in 1940 was claimed 
by joint filers (1940 Statistics of Income, p, 121). To find the taxable incomes that 1940 taxpayers would 
have had under 1941 rules, we therefore add back in 17 percent of their personal exemptions. The effects 
of this adjustment are again minor. 

 
E. Retroactive Changes 

 
If a change to the tax code was enacted near the end of the year or after the end of the year, our 

baseline measure of tax rates uses the rates that were in effect during the year, not the rates that were 
applied ex post. For the one case where a change was enacted after mid-year but well before year-end, we 
try both approaches. 

 
There are five cases of retroactive changes enacted after mid-year. Tax bills enacted in 1919, 1924, 

and 1926 changed taxes for the previous year; a Congressional resolution enacted on December 16, 1929 
changed 1929 taxes; and the Revenue Act of 1941, enacted on September 20, 1941, changed 1941 taxes. 
Our baseline measures of marginal rates and policy-induced changes in marginal rates use the tax code in 



 
 
 

7 
 

effect during 1918, 1923, 1925, and 1929, and ignore the retroactive changes. The 1941 change, however, 
was in effect for a non-trivial part of the year, and taxpayers likely knew before the bill was passed that 
tax rates were likely to be raised. Our baseline measure therefore uses the rates specified by the 1941 act 
in computing marginal rates. However, we also consider the effects of coding this as no change in rates in 
1941. The treatment of 1941 has no important effect on our results. In addition, as described in the paper, 
we also consider series for marginal rates that use the rates that were applied ex post in all cases. 

 
F. Interpolation and Aggregation to Construct Data for Percentile Groups 

 
To construct figures for different percentile groups rather than for the income ranges in the Statistics 

of Income, we often need estimates of the breakdown of income within a given income range. To derive 
these estimates, we fit a Pareto distribution for each year to the income ranges at or above the range that 
includes the return at the 99.95th percentile of the income distribution in that year.6 As noted in the text, 
the information in the Statistics of Income is sufficiently detailed that the specifics of the interpolation 
procedure are not important to the estimates.  

 
We then use the Pareto parameters to construct the data that we need on ordinary taxable incomes by 

percentile group. Suppose, for example, that 40 percent of the filers in the $150,000–$200,000 range are 
in the top percentile group in some year, and that the estimate of the Pareto parameter for that year is 1.5. 
Then the assumption that incomes follow a Pareto distribution implies that 43.5 percent of the income of 
the filers in this range went to those in the top percentile group. 

 
Similarly, we use the Pareto parameters to estimate each percentile group’s income-weighted 

average log after-tax share and the policy-induced change in a group’s income-weighted average log 
after-tax share.7 For example, consider a case where all households in the $90,000–$100,000 range are in 
the second percentile group. Suppose that 5 percent of the income of the filers in this range was either 
untaxed or taxed separately, that one marginal rate applied to $80,000–$90,000 and a higher one to 
$90,000–$100,000, and that the Pareto parameter for the year is 1.5. Then our assumptions imply that 
49.3 percent of the ordinary taxable income of the filers in this range was taxed at the lower marginal rate 
and 50.7 percent was taxed at the higher rate. This would be one part of the overall weighted average for 
this percentile group. Similarly, to find the policy-induced change from one year to the next, we find the 
marginal rate at each level of income under each year’s tax code, weight using the first year’s income 

                                                      
6 As described above, we aggregate the taxpayers with incomes over $1.5 million into a single group. 
7 To see why the change in the log of the taxable income of a group should be related to the change in the group’s 
income-weighted log after-tax share, suppose the taxable income of the household at percentile i of the income 
distribution in year t is given by ln𝑦𝑖𝑡 =  𝛼𝑖 +  𝛽𝑡 + 𝛾 ln 𝑆𝑖𝑡 + 𝜀𝑖𝑡 , where Sit is the household’s after-tax share. Then 
ln yi,t+1 −  ln𝑦𝑖𝑡 =  𝛽�𝑡+1 +  𝛾(ln 𝑆𝑖,𝑡+1 −  ln 𝑆𝑖𝑡) +  𝜀�̃�,𝑡+1 (where 𝛽�𝑡+1  ≡  𝛽𝑡+1 −  𝛽𝑡 , 𝜀�̃�,𝑡+1  ≡   𝜀𝑖,𝑡+1 −  𝜀𝑖𝑡). This 
in turn implies 𝑦𝑖,𝑡+1 −  𝑦𝑖𝑡  ≅  𝑦𝑖𝑡[𝛽�𝑡+1 +  𝛾�ln 𝑆𝑖,𝑡+1 −  ln 𝑆𝑖𝑡) +  𝜀�̃�,𝑡+1�. Thus, summing over members of the 
percentile group being considered, and letting Yt be the total taxable income of the group, we have: 

∑ (𝑦𝑖,𝑡+1 −  𝑦𝑖𝑡𝑖 )
𝑌𝑡

 ≅  ��
𝑦𝑖𝑡
𝑌𝑡
�

𝑖

𝑦𝑖𝑡[𝛽�𝑡+1 +  𝛾�ln 𝑆𝑖,𝑡+1 −  ln 𝑆𝑖𝑡) + 𝜀�̃�,𝑡+1� 

=  𝛾�
𝑦𝑖𝑡
𝑌𝑡𝑖

�ln 𝑆𝑖,𝑡+1 −  ln 𝑆𝑖𝑡� + 𝜈𝑡+1, 

where 𝜈𝑡+1  ≡  𝛽�𝑡+1 + ∑ �𝑦𝑖𝑡 𝑌𝑡� � 𝜀�̃�,𝑡+1.𝑖  This in turn implies the posited relationship: 

ln𝑌𝑡+1 −  ln𝑌𝑡  ≅ 𝛾 ��
𝑦𝑖𝑡
𝑌𝑡

ln 𝑆𝑖,𝑡+1
𝑖

−  �
𝑦𝑖𝑡
𝑌𝑡𝑖

ln 𝑆𝑖𝑡� + 𝜈𝑡+1. 
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distribution, and find the difference. 
 
The Pareto distribution function is  

(A1)                                                         𝐹(𝑌) =  1 −  �
𝑘
𝑌
�
𝜃

     for 𝑌 ≥ 𝑘. 

Let Li and Hi denote the bottom and top of income range i, and assume that Li > k. The probability that a 
return falls in range i is 

(A2)                                                                   𝑃𝑖  =   �
𝑘
𝐿𝑖
�
𝜃

−  �
𝑘
𝐻𝑖
�
𝜃

. 

Thus, the likelihood function is 

(A3)                                                           𝐿 =  ��𝑃𝑖𝑁𝑖
𝑀

𝑖=1

�
𝑁!

𝑁1!𝑁2! …𝑁𝑀!
, 

where M is the number of income ranges, Ni is the number of returns in range i, and N is the total number 
of returns in the sample we are considering. The log likelihood function is therefore 

(A4)                                                                 ln 𝐿 = 𝐾 +  �𝑁𝑖 ln𝑃𝑖

𝑀

𝑖

, 

where 𝐾 ≡  ln(𝑁!) −  ∑ ln(𝑁𝑖!)𝑀
𝑖=1 . Note that K does not depend on the parameters of the distribution. 

 
We estimate the model by maximum likelihood for each year. The number of income ranges in the 

sample varies from 13 to 18. The estimates of θ (which is the parameter relevant to the interpolation) 
range from 1.41 in 1929 to 2.01 in 1920. These estimates are similar to other estimates for income 
distributions. The estimates are extremely precise: the standard error for the estimate of θ is always less 
than 0.001. 

 
G. Approximation Errors 
 

The calculations described in this appendix are clearly not exact. Most importantly, we assume that 
quantities that we need to subtract from net income, such as capital gains, are a constant proportion of 
income within each income range. To understand this assumption, consider again the example where 5 
percent of the income of the taxpayers in the $80,000-$90,000 range was either untaxed our taxed 
separately. Our assumption would be that this 5 percent figure applied to each household in this 
income range. 

 
As Barro and Sahasakul (1983) observe in a different context, the aggregates derived from this 

procedure will be reasonably accurate either if the quantities we need to subtract from net income do not 
vary greatly as a share of income among members of the group or if the log after-tax share is 
approximately linear in taxable income over the relevant range. In our case, because the adjustments 
involve only a moderate fraction of net income, and because the log after-tax share fell fairly steadily with 
income, the approximation errors are likely to be small. And because the actual changes in marginal rates 
in this period were so large, even moderate errors would have little impact on our estimates. 

 
As a check on our calculations, we have computed the implications of our assumptions for the 

amount of taxes paid by the households in selected income ranges for certain years. We find that the 
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calculations match actual taxes paid quite well, sometimes remarkably so.8 
 
 
 
 

REFERENCES 
 
Barro, Robert J., and Chaipat Sahasakul. 1983. “Measuring the Average Marginal Tax Rate from the 

Individual Income Tax.” Journal of Business 56 (October): 419-452. 
 
Gruber, Jon, and Emmanuel Saez. 2002. “The Elasticity of Taxable Income: Evidence and Implications.” 

Journal of Public Economics 84 (April): 1-32. 
 
U.S. Bureau of Internal Revenue, United States Department of the Treasury. Statistics of Income. Various 

years. 
 
 
 

                                                      
8 The largest discrepancies we have found involve the normal tax before 1936. The discrepancies appear to stem 
from the fact that dividends were exempt from the normal tax until 1936, and some high-income households had 
sufficiently high deductions and low non-dividend income that excluding only a portion of their dividend income 
was enough to reduce their normal tax liability to zero. Thus, our estimates appear to overstate average marginal 
rates for these years. But, since marginal normal tax rates were low and most high-income households paid some 
normal tax, the errors appear small. 
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Figure A1 
Sample Table with Income Details from the Statistics of Income, 1933 
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Figure A2 
Sample Table from the Statistics of Income, 1933 Showing Information about the Normal Tax 
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Figure A3 
Sample Table from the Statistics of Income, 1933 Showing Information about the Surtax 
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Figure A4 
Income Tax Forms and Schedules from the Statistics of Income, 1933 
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Figure A4 (continued) 
 

 


