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Abstract 
Using tax data and combined tax-survey data, this thesis examines earnings 

inequality in Germany and income inequality in Australia. A particular focus is on 

combining tax record data and household survey data to obtain more accurate income 

data with the purpose of better understanding inequality in these two countries.  

Chapter 2, using tax data alone, creates historical series of top earnings shares. 

Using German wage tax statistics for 1926–2010, this chapter creates the first 

consistently measured long-term series of German top earnings shares. I find a U-shape 

pattern with top earnings shares falling from 1926 through the mid-1970s and almost 

continuously rising thereafter. I then compare my results to those from other studies 

examining top earnings shares in the US, UK, and France. Over the entire period it is 

reasonable to describe trends in the US, UK and Germany as U-shaped. All three 

decline from pre-WWII highs. The US shares begin to grow from the mid-1960s. The 

UK and German shares grow from the mid-1970s. In the mid-1990s, they begin to 

converge at a level substantially below the US. The French shares follow a different 

pattern that can be reasonably described as W-shaped. 

Over the entire period (1957–2010) that it is possible to disaggregate the data by 

gender, women are underrepresented among top earners. Despite an increase in their 

labour force participation from 1957 to 1986, their share in the top 10% and top 1% of 

all workers remained unchanged. Only after German reunification in 1990 did women’s 

presence among top earners begin to increase. 

Chapter 3, using a similar adjustment procedure as Burkhauser, Herault, et al. 

(2018) but applying it to earnings, combines data from tax records and from the German 

Socio-economic Panel (SOEP) to explore measures of annual earnings inequality that 

are broader than the top earnings shares of the previous chapter. I show that the 

unadjusted survey data, unlike the adjusted data, fail to replicate those shares. Using 

these enhanced data, I provide new evidence on German earnings inequality for the 
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period 1992–2011. My results indicate higher levels of earnings inequality over this 

period than unadjusted survey data suggest. Inequality rose less quickly for measures 

that include all employees; it rose faster for measures of full-time, prime-aged 

employees. 

Chapter 4 turns to Australia, demonstrating the importance of capturing high 

incomes well and consistently when calculating and examining inequality measures of 

equivalised household income. Using a similar adjustment approach as in Chapter 3, we 

examine the two major sources of household income data in Australia—the Survey of 

Income and Housing (SIH) and the Household, Income and Labour Dynamics in 

Australia (HILDA) Survey. We show that under-capture of top incomes by these 

surveys leads to underestimation of the extent of income inequality in Australia. The 

rise in income inequality in the 2000s exhibited by the unadjusted SIH data is 

considerably reduced when top incomes are adjusted to match tax record data; under-

capture of top incomes by the SIH is greater in the early-2000s. 
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1 Introduction 
This thesis examines some aspects of earnings and income inequality in 

Germany and Australia. Chapters 2 and 3 examine earnings inequality in Germany, a 

country that is not only currently the driving force in the European economy (Dustmann 

et at., 2014) but also an important economy throughout out the twentieth century. 

Chapter 2 takes a historical perspective, and Chapter 3 a more recent perspective, on 

German earnings inequality. Chapter 4 examines recent income inequality in Australia, 

contrasting inequality estimates from the two main Australian household income 

surveys—the Australian Bureau of Statistics’ Survey of Income and Housing (SIH) and 

the Household, Income and Labour Dynamics in Australia (HILDA) Survey. 

The rise in income and earnings inequality since the 1970s and 1980s has been 

attributed to factors particularly affecting the earnings of the high-skilled, such as skill-

biased technological change and increasing returns to education (Acemoglu, 2002), 

whereby high-skilled workers are able to demand higher earnings on the labour market, 

or the ‘superstar’ explanation (Rosen, 1981), whereby a small number of persons can 

earn enormously from their skills. This has led to increasing interest in the 

developments predominantly in the upper tail of the income or earnings distribution.  

Since the 2000s there have been many advances in the measurement of income 

inequality. Piketty (2001a, 2003) for France and Piketty and Saez (2003) for the US 

have built on Kuznets’ (1953) earlier work and demonstrated the benefits of analysing 

top income shares derived from tax record data, which offer unique advantages over 

other data sources such as survey data. Tax record data have been available as summary 

tables for quite a long time, in some countries going back as far as the nineteenth 

century. A source of administrative data, they capture the upper tail of the (taxable) 

income distribution substantially better than other data sources. Top income shares are 

straightforward to calculate from these tax tables. Some studies suggest top shares as 

proxy measures when better measures of overall inequality are unavailable (Leigh, 
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2007). Top shares based on tax record data make it possible to derive very long time-

series, allowing researchers to analyse the long-run evolution of income inequality, with 

a particular focus on the upper tail, and to place more recent developments into a 

historical context.  

The arrival of the top income shares literature in the 2000s has heightened public 

interest in income inequality and advanced the field of inequality research. Yet, the 

income concepts of that literature are substantially different from the income concepts 

of the more traditional household survey-based literature.  

The top income share literature uses administrative tax records as its data source. 

These tax records are a good source of information on top incomes because they are 

based on the full population of tax returns. But because these records are collected for 

the purpose of raising income tax, they typically exclude non-taxable income and those 

who do not file a tax return. As a consequence, these data do not capture the entire 

distribution of taxable and non-taxable income. The literature uses some external data 

such as population and national accounts data to overcome these issues. This works for 

top shares, less so for broader measures such as Gini coefficients. Another problem of 

these data is that the income-sharing unit is the tax unit. For countries with an individual 

taxation system, such as Australia, the tax unit is the individual tax filer. Inequality 

research is, however, often interested in the income of households. Tax return data may 

also be subject to tax evasion and tax avoidance (Atkinson, et al., 2011). 

The traditional income inequality literature is based on household survey data. 

These surveys capture in principle the entire income distribution. In practice, however, 

high income earners are underrepresented as participation is voluntary. Respondents 

may also underreport their income, and high incomes may also be subject to top coding. 

Household surveys are affected by sampling error and, in the case of longitudinal 

surveys, attrition over time. While this may also be so for publicly available tax record 

data sets their sample sizes are typically larger and their sampling errors, therefore, 

smaller. Despite these weaknesses, household survey data cover not just taxable but also 

non-taxable income sources. This allows researcher to create, examine and contrast a 

number of different income definitions. Further, household surveys keep track of who 

lives in each household, how members are related and what income each member earns. 

This enables researchers to calculate household income, something that is not possible 

with tax data which do not collect such detailed information on households.  
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A recent literature combines survey and tax record data to produce more 

accurate estimates of income inequality. In a US study, Larrimore, et al. (2021) 

assemble a combined administrative and survey data set. Exploiting their combined data 

improved their ability to capture top incomes by taking advantage of administrative tax 

record data to better capture the top part of the income distribution but adding to it non-

taxable income from other data sources. The UK study of Burkhauser, Herault, et al. 

(2018), combine tax and survey data but in this case supplement their survey data with 

income tax data to better capture the top part of the income distribution. 

Other such studies exist but some require data matching at the unit-record level. 

An example is the German study of Bach, et al. (2009) who match German household 

survey data (SOEP) and German tax micro data. Their method requires direct data 

linkage between the two data sets at the unit-record level. For researchers, it is difficult 

to get permission to make such direct linkages. Larrimore et al. (2021) and Burkhauser, 

Herault, et al. (2018), on the other hand, match aggregate data to unit-level data, which 

is a simpler and more feasible approach, especially when data access is somewhat 

restricted. 

The three main chapters of this thesis make use of the types of data and methods 

introduced above. Applying the methods of the top income share literature, Chapter 2 

creates historical series of top earnings shares for the period 1926–2010 in Germany. It 

also creates a number of series tracking the share of women in top earning groups since 

1957. The data for this chapter comes entirely from wage tax records.  

Chapter 3 matches top earnings from the same wage tax records to survey data 

from the German SOEP. This adjustment is similar to the method used by Burkhauser, 

Herault, et al. (2018). The aim is to create an adjusted survey data set that better 

captures top earnings and that can then be used to calculate broad measures of 

inequality that consider the entire earnings distribution.  

Chapter 4 turns to Australia. It uses similar methods as the previous chapter. It 

matches top incomes from Australian income tax records to data from the two main 

Australian household income surveys—the SIH and the HILDA Survey. Again, the aim 

is to create adjusted survey data sets that better capture the upper-tail of the 

distribution—in this case, the income distribution. 

Each of these three chapters has an appendix: Appendices A, B, and C, 

respectively. These appendices contain additional tables and figures. Appendix A also 

contains additional material on the methods used in Chapter 2. 
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2 The Evolution of Top Earnings Shares in Germany: 

Evidence From Wage Tax Records 

2.1 Introduction 
Publicly available random samples of income tax based micro data on tax filers 

now make it possible to calculate standard income inequality scalar measures for the 

entire distribution such as a Gini coefficient. But those interested in measuring income 

inequality for longer periods are forced to use data from tax tables. Furthermore, 

because for much of the 20th century only the upper tail of the income distribution paid 

income taxes, such studies mostly focus on the share of income that top income earners 

received. (Atkinson, et al. [2011] provide a good review of this literature.) 

Because it is difficult to disentangle individual labour earnings from these tax 

unit records less is known about long-term trends in the share of earnings held by the 

top share of workers in these countries. Published tax record-based studies with 

earnings information that begin before the 1970s exist for only three countries—the US 

(Piketty and Saez, 2003, Kopczuk et al., 2007, and Piketty, 2014), UK (Atkinson and 

Voitchovsky, 2011) and France (Piketty, 2001a, 2003, Piketty, 2014). Top earnings 

shares in the US and the UK, are U-shaped with the US top share growing from the 

mid-1960s and the UK top share growing from the mid-1970s. While top earnings 

shares in France also fell substantially from their Pre-World War II highs they then, in 

contrast to those in the US and UK, rose over the immediate post-WWII period through 

the 1950s, levelling off in the 1960s, before falling again through the mid-1990s and 

rising since then to form a W-shape over the entire period and converging with those of 

the UK at a lower level than the US.   

This chapter will add to that literature by providing the first long-term analysis 

of top labour earnings shares in Germany using tax record data. Its top earnings share 

pattern, like that of the US and UK, is U-shaped but is much closer to the pattern of the 
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UK, increasing from the mid-1970s. However, since the mid-1990s all four countries’ 

top earnings shares have substantially increased with UK, France and German top 

earnings shares converging at a level substantially below that of the US.  

The rise in earnings inequality in the US has been attributed to factors 

particularly affecting the earnings of the high-skilled, such as skill-biased technological 

change and increasing returns to education (Acemoglu, 2002). This has led to increasing 

interest in empirical measuring levels and trends in the upper tail of the earnings 

distribution. But doing so is complicated by many technical issues including changes in 

data sources, units of analysis and sources of income definitions. These problems are 

especially problematic for those interested in empirically measuring long-term trends in 

inequality.  

Since the 2000s there have been many advances in this area, but mainly in the 

top income literature. Piketty (2001a, 2003) for France and Piketty and Saez (2003) for 

the US building on Kuznets (1953) demonstrated the value of analysing top income 

shares derived from tax record data over survey data for this purpose. Tax record data 

have been available as summary tables in some countries going back as far as the 

nineteenth century. A source of administrative data, they capture the upper tail of the 

(taxable) income distribution substantially better than other data sources. Using Pareto 

interpolation (Piketty, 2003) or mean-split histogram interpolation (Atkinson, 2005), top 

income shares are straightforward to calculate from tax tables. They are the preferred 

inequality measure for these data because other measures such as Gini coefficients 

cannot be calculated. Some studies suggest these shares as proxy measures when better 

measures of overall inequality are unavailable (Leigh, 2007). Top income shares based 

on tax record data make it possible to derive very long time-series, allowing researchers 

to analyse the long-run evolution of income inequality, with a particular focus on the 

upper tail, and to place more recent developments into a historical context. Detailed 

datasets on the top income share now exist for 50 countries (see World Inequality 

Database, Alvaredo et al., 2018). A major finding of this literature is that the recent rise 

in top income shares in many countries is largely driven by increases in top labour 

earnings (Atkinson, et al., 2011).  

A few studies have exploited tax record data to analyse top labour earnings 

applying top income share literature methods. Piketty and Saez (2003, 2007) calculate 

top earnings shares for the US from 1927–2002 (Piketty 2014 extends this series to 

2010). They find US shares fall until the mid-1960s and rise thereafter. This series is not 
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ideal because their unit of analysis is tax units or families (married couples count as one 

unit) rather than individuals.1 Atkinson and Voitchovsky (2011) derive top earnings 

shares for the UK from 1946–2004, using three different data sources, covering 

different and sometimes overlapping time periods. While the levels of these three time-

series differ, their trends align, like the US, top earnings shares fall in the pre-World 

War II period but have risen since the late 1970s but at a lower level than the US. 

Piketty (2001a, 2003, 2014) derives top earnings shares for France from 1913–1998 and 

has updated them to 2010. He finds more of a W-shape top earnings share pattern with 

top earnings shares since the mid-1990s similar in level and trend to those of the UK.2 

No systematic long-term studies (using data prior to the 1970s) of German top 

earnings share data have been published. The two closest efforts are Dustmann, et al. 

(2009) and Atkinson (2008). Dustmann, et al. (2009) use data from German social 

security records to examine earnings inequality from 1975 to 2004. Exclusion of civil 

servants and top-coding in their earnings data prevent them from examining the very top 

of the earnings distribution. The authors make nonetheless two important observations: 

upper tail inequality (85th percentile to median ratio) in West German earnings rose 

continuously from 1975 to 2004. In the lower tail, inequality in West German earnings 

only began to rise in the 1990s. While Atkinson (2008) uses German wage tax tables 

from 1926-2001, rather than employing methods he developed for calculating top 

income shares, in this work he instead derives percentile to median ratios for the entire 

earnings distribution. He documents a decline in his 90th percentile ratios from 1932 to 

1936 and a slow upward trend since 1950 in his 90th and 95th percentile ratios. His 

series suggests U-shaped trends comparable to the US and UK studies mentioned above, 

which are also based on tax record data. However, the historical series he derives are 

inconsistent, in levels and trends, because he does not make important adjustments to 

the data and uses an inferior interpolation method (see Appendix A5 for more details). 

To adequately compare the German experience to the US, UK, and France one 

needs to go further back in time and use historical wage tax data in a consistent manner. 

 
1 Family based top earnings shares underestimate individual based shares, as demonstrated, for example, 
by the Canadian study of Saez and Veall (2005). 
2 Saez and Veall (2005) estimate top earnings shares for Canada but are only able to do so beginning in 
1972. While they find an increase in top earnings shares over the entire period (1972-2000) it is not 
possible to know for instance if this is simply the upturn of a U-shaped pattern or more like that of 
France. 
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This chapter does so as well as document level and trends in the gender makeup of top 

earners since 1957. 

The first substantive contribution of this study is to provide the longest and most 

consistent German series of an earnings inequality measure. Using data from corrected 

German wage tax tables before 1992 as well as individual German tax records 

beginning in 1992 rather than the uncorrected wage tax tables used by Atkinson (2008), 

I calculate the share of earnings going to those at the top of the earnings distribution for 

the period from 1926 to 2010. I derive separate time-series for men and women 

beginning in 1955. Taking a long historical perspective when examining earnings 

inequality in Germany is complicated by the fact that during this period Germany 

experienced many political, economic, and geographic changes. The period of the 

Weimar Republic ended in 1933, when the National Socialist German Workers’ (Nazi) 

Party came to power.3 World War II followed from 1939 to 1945. Between 1945 and 

1949, the Allied forces of the US, UK, France, and Russia occupied Germany. Germany 

was formally separated into West Germany (Federal Republic of Germany) and East 

Germany (German Democratic Republic) in 1949 and reunited in 1990. More so than 

other major countries, German labour markets were affected by larger political and 

economic forces both before, during, and after World War II. This makes Germany a 

particularly difficult but interesting international case study for the examination of 

earnings inequality. 

This study has some clear advantages over other studies in the top earnings share 

literature. First, it creates a data set for a much longer period than Saez and Veall 

(2005). Second, the unit of analysis is the individual throughout the entire period, 

whereas Piketty and Saez (2003, 2007) focus on US tax units or families (Atkinson and 

Voitchovsky, 2011 for the UK and Piketty (2001a, 2003) for France use individuals as 

their unit of analysis). Third, it provides a consistent series throughout the entire period, 

using only one data source, unlike Atkinson and Voitchovsky (2011), who use three 

different data sources. Fourth, none of these studies differences in outcomes by gender. 

Taking advantage of the ability to disaggregate its tax record data by gender, this 

study provides, for the first time, German evidence on the extent to which women are 

represented at the top of the earnings distribution. This evidence is reported as the share 

of women in the top x% of the earnings distribution over time, e.g. the share of women 

 
3 Until 1945, Germany was officially known as the German Reich. 
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in the top 1% of earners. My series begins in 1957 and ends in 2010, covering a period 

of more than 50 years.  

The US study of Kopczuk et al. (2010) is the only other study to provide a 

historical perspective on the share of women among top earners. My new series allows 

me for the first time to compare the evolution in women’s shares between the US and 

Germany.  

Further, this study provides information on top earnings shares separately for 

West and East Germany. While there are numerous studies that compare earnings 

inequality between West and East Germany, until now little has been known about the 

share of top earnings in West and East Germany separately. The tax data provide me 

with the opportunity to look at differences in top earnings shares within these two 

regions as well as determine whether East German employees are proportionally 

represented in overall top earnings groups according to their overall labour force 

participation. 

This chapter reports four main findings. First, German top earnings shares fell 

from 1926 until the mid-1970s and then rose almost continuously through 2010—the 

last year of my data. This U-shape pattern was strongest for employees at the very top 

of the earnings distribution. The German Wirtschaftswunder (‘economic miracle’) of the 

1950s and 1960s fuelled the demand for work, favouring the relatively less skilled. This 

substantially lowered their unemployment rates and increased their earnings, leading to 

a reduction in earnings inequality that lasted until the mid-1970s. As the German 

economy matured and its rate of economic growth slowed, this pattern of relative 

growth reversed, and top earners’ share grew. By 2010, the share of labour earnings 

going to top earners approached its 1936 level, reversing its post-WWII decline. Levels 

and trends in German top earnings shares were similar to those in the UK, but different 

from the higher levels and much faster growth in the US. While top earnings shares in 

the US began to rise in the mid-1960s, top earnings shares in Germany only began to 

rise in the mid-1970s—a full decade later than in the US. 

Second, the share of women among top earners remained quite stable from the 

mid-1950s until the mid-1980s, and only began increasing thereafter. These increases in 

women’s shares occurred about one and a half decades later than in the US.  

Third, during the entire period examined, women were underrepresented among 

top earners, indeed decreasing over time. Despite the increase in the labour force 

participation of women from 34% in 1957 to 39% in 1986, their share in the top 10% 
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and top 1% remained unchanged at 8% and 2.5%, respectively. Only after German 

reunification in 1990 did women’s representation at the top begin to increase. By 2010, 

their share in the top 10% had reached 18% and their share in the top 1% had reached 

9%. Compared to their overall share of 48% in 2010, women were still 

underrepresented among top earners. 

Fourth, the concentration of earnings among top earner groups in West Germany 

was substantially higher than in East Germany. While top earnings shares grew faster in 

East than in West Germany, the gap never closed, and, by 2004, the gap had even 

stopped narrowing. While East Germans increased their share among top earners during 

the 20 years following reunification, their share never reached a level that reflected their 

actual labour market participation.  

The remainder of this study is organised as follows. Section 2 discusses the data 

and methodology. Section 3 presents evidence on long-run trends in German top 

earnings shares and compares the top 1% share in Germany with its counterparts in the 

US and the UK. Section 4 presents evidence on the share of women among top earners. 

Section 5 presents evidence on top earnings shares for West Germany and East 

Germany since 1992. Section 6 concludes. Appendices A1 and A2 provide additional 

tables and figures. Appendices A3–A5 provide more details on the data and 

methodology. 

2.2 Data and Methodology 

2.2.1 German Wage Tax Record Data 

While German wage earnings data have been available to researchers for 

decades, they have never been used to create a consistent series back to 1926. This is in 

large part is due to the eccentricities of the German tax collection record system, 

especially prior to 1955, when workers with other sources of income were not included 

in the primary source of earning tax record data. The data for this study come from the 

German wage tax statistics (Lohnsteuerstatistik) published by the Federal Statistical 

Office (Statistisches Bundesamt) and its predecessor (Statistisches Reichsamt) since 

1926. These data are available every other year from 1926–1936, unavailable between 

1936–1950, available again for 1950, 1955, 1957, 1961, 1965, and then for every third 

year through 2010.4 They come from wage tax cards (Lohnsteuerkarten) that collected 

 
4 See Appendix Table A6 for information on the publications I use in each year. 
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information on the wages and salaries of employees for tax administration purposes. 

These cards were issued to all employees until they were replaced by an electronic 

system in 2011. These cards, which either employers or employees returned to the tax 

authorities, were first statistically processed by the Statistical Offices of the German 

States (Statistische Landesämter) and then aggregated to the country level by the 

Statistical Office. As a pay-as-you-go or withholding tax, the wage tax is directly paid 

to the fiscal authorities by employers on behalf of their employees. It is not a separate 

tax. All payments made by the employer count as advance payments toward the 

employee’s personal income taxes. 

A related but separate source of tax data is the income tax statistics 

(Einkommensteuerstatistik). These data cover only those who filed an income tax return. 

This distinction is crucial. Persons whose only source of income was from their labour 

earnings were often not required to file a tax return. These persons were, therefore, not 

included in the data. The Federal Statistical Office and its predecessor maintained a 

clear distinction between the wage tax statistics and income tax statistics up to and 

including 1950. A person could only be in one statistical group or the other, but not in 

both (with some exceptions in 1926–1932). Hence, by design, the wage tax statistics did 

not cover the full population of employees because they excluded those that were 

required to file an income tax return.  

The exact rules that required persons to file taxes changed over time. Two 

important rules at the time required persons to file taxes if their earnings exceeded a 

certain threshold or if they earned other income in addition to labour earnings. These 

rules are particularly problematic for an analysis of those with high earnings. The first 

rule effectively excluded top earners from the wage tax data. The effect of the second 

rule is unclear. However, it is likely that a substantial number of the persons that fell 

under this rule had higher earnings than those who did not fall under this rule.  

Beginning with the 1955 wage tax database, the Federal Statistical Office 

stopped excluding those who were required to file a tax return. The 1955 statistics also 

provided revised wage tax data for 1950. I use these revised data in this study. 

However, no revised data are available prior to 1950. For 1926 to 1936, I use data that I 

create by extracting earnings data of income tax-filers from the income tax statistics and 

combining them with data from the wage tax statistics. See Appendix A3.1 for a 

detailed discussion on this combination procedure.  
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Another complication in using these data is that over the period covered in this 

study, Germany experienced major geographic changes: the integration of the Saarland 

(then called Territory of the Saar Basin) into the German Reich in 1935, Germany’s 

territorial losses following World War II, the division of West and East Germany in 

1949; the re-integration of the Saarland into West Germany in 1957 as a federal state; 

and the reunification of West and East Germany in 1990. The wage tax data reflect 

these changes.5 They cover the German Reich from 1926 to 1936 (without the Saarland 

prior to 1936), West Germany from 1950 to 1989 (without the Saarland and West Berlin 

prior to 1961) and reunified Germany since 1992. 

Only wage tax cards that had been returned to the tax authorities could be 

statistically processed and integrated into the wage tax statistics. The Federal Statistical 

Office estimated that the statistics covered 84% of all employees in 1955, 85% in 1957 

and 88% in 1961 (Statistisches Bundesamt, 1960, 1964). For later years, it did not 

provide coverage estimates. Their methodology discussions, however, mention an 

ongoing commitment to preserve and improve the return rate of wage tax cards. It is 

therefore likely that the coverage has improved since 1961. In this study, I implicitly 

assume that any changes in the coverage affect my results randomly. However, this may 

not be the case. My top earnings share estimates may be biased if a particular group of 

employees, such as low earners or top earners, were substantially overrepresented 

among those missing. Unfortunately, the Federal Statistical Office does not provide 

further information on the kind of employees missing from the wage tax data. 

The wage tax data cover all those employed at any time during the year who had 

received some earnings in that year. Earnings from multiple jobs were combined. The 

data cover both private and public sector employees. Public sector employees include 

civil servants as well as those enlisted in the military. The self-employed are not 

covered. Earnings are gross annual wages and salaries as defined by German tax law. 

This includes all payments received through employment either in cash or in kind and 

excludes deductions. In kind payments include, for example, the value of 

accommodation provided by employers, either rent-free or at reduced rent. Throughout 

this study, I will refer to earnings rather than to gross wages and salaries. Wage tax data 

 
5 The 1938 annexations of Austria and German-speaking parts of Czechoslovakia into the German Reich 
did not affect the wage tax data as none were released between 1937 and 1949. 
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are available from two different sources: tables from the wage tax statistics and tax 

micro data.  

2.2.2 Wage Tax Tables 

The first data source is the wage tax statistics, which contain wage tax tables, 

which show, among other things, the number of employees and their total annual 

earnings by earnings ranges or brackets. A disadvantage of this kind of data is that 

calculating top earnings shares from the data requires the use of interpolation. The top 

income share literature uses Pareto interpolation (see, for example, Piketty, 2001b, 

2003) or mean-split histogram interpolation (see, for example, Atkinson, 2005). I 

examined which of these methods produced smaller measurement errors and found that 

Pareto interpolation generally performed better than mean-split histogram interpolation. 

For that reason, I use Pareto interpolation to calculate top earnings shares in this study.6 

For a detailed discussion on how I calculate the shares and how I evaluated various 

interpolation methods, see Appendix A4. 

The wage tax tables used here have some clear shortcomings. Below, I outline 

these shortcomings and briefly describe the steps I take to adjust for them. 

The 1926–1936 wage tax tables, as previously mentioned, exclude employees 

who were required to file an income tax return. These employees are, however, included 

in that year’s income tax tables. I extract their earnings data from the income tax tables 

and then incorporate their data into the wage tax tables to make the wage tax tables 

more consistent over time. The wage tax tables in these years have two further 

shortcomings. First, the 1926–1932 tables use earnings after work-related expense 

deductions (Werbungskosten). I therefore gross up earnings by adding back standard 

deductions for work-related expenses. Second, employees with earnings below the tax-

free threshold were excluded from the 1926–1936 tables. I know their number and 

estimate their total earnings in each year and then add this information to the tables. For 

a more detailed discussion on how I prepare the 1926–1936 wage tax tables, see 

Appendix A3.1. 

The wage tax table for 1955 do not provide information separately for male and 

female employees in the lowest two earnings brackets. Missing are the number of 

employed men, the number of employed women, men’s total earnings and women’s 

 
6 I use a mixed approach that combines both methods to calculate percentile ratios, which I do not discuss 
in the body of the text but include in Appendix Tables A1–A3. 



 

13 
 

total earnings. This information is important when calculating top earnings shares for 

men and women separately. I therefore impute the missing values by using the total 

number of employees and their total earnings from the lowest two brackets of the 1955 

table and distribute them according to how men and women and their earnings are 

distributed in the corresponding brackets of the 1957 table. See Appendix A3.2 for more 

information. 

Beginning with the 1968 wage tax statistics, the Federal Statistical Office 

changed the way it processed and presented the wage tax records it received from the 

fiscal authorities. Most of the wage tax tables I use in this study are unaffected by this 

change. An exception is the table that shows the number of men and women and their 

respective total earnings, which was unavailable in 1968, 1971, 1974, and 1977. 

Combining data from alternative tables, I create a table for each of these years with the 

aim of making them as comparable as possible to the tables of earlier and later years. 

These new tables exclude, however, some men and women in dual earner marriages—

that is, marriages in which both spouses had earnings. Using a simple approach, I first 

estimate the number of men and women among these excluded dual earners and their 

respective total earnings for each earnings bracket. The number of men (women) is the 

share of men (women) among all employees included in the table multiplied by the 

number of dual earners excluded from it. I derive total earnings of these excluded men 

and women in the same way. I then add these estimated values to the 1968–1977 tables. 

As few dual earners were excluded in 1977, little data needed to be imputed, and top 

earnings shares for this year are unlikely to be biased. The 1968–1974 tables, on the 

other hand, require more data to be imputed, and estimates calculated from these tables 

may be biased to some degree. (Only gender-specific estimates between 1968 to 1974 

are affected.) That said, my results suggest little bias in the estimates. See Appendix 

A3.3 for more information.  

Beginning in 1989, the wage tax tables exclude employees whose earnings 

comprise less than half of their total income. The earnings these employees receive from 

their employer, in other words, fall short of the income they receive from all other 

income sources (including self-employment). While the earnings of these employees 

make up less than half of their total taxable income, their earnings are often quite high 

in absolute terms. Thus, using data from which these employees have been excluded 

may underestimate the share of earnings going to the top of the earnings distribution. 
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Indeed, this is what I observe when I calculate top earnings shares from these data and 

compare them to shares that I calculate from full population tax micro data.  

Because I have access to full population tax micro data for the period since 

1992, I can largely ignore this issue. For 1989, however, I cannot. Instead of using the 

wage tax table that is based on individuals, which is the one I use for all years prior to 

1989, I use an alternative wage tax table, which is based on tax units. This alternative 

table is unaffected by the data issue. However, since it is based on tax units—a tax unit 

is either a single person or a married couple—top earnings shares calculated from it are 

not directly comparable to those calculated from the individual based tables of earlier 

years. I therefore adjust the 1989 tax unit-based shares as follows. I first calculate tax 

unit-based shares for 1968 to 1986. I then regress the individual based shares on the tax 

unitbased shares and a year variable. I finally adjust the tax unit-based shares for 1989 

by plugging them into the estimated equation and use the out-of-sample prediction as 

the individual based shares for 1989. Appendix A3.4 provides more information on this 

procedure. 

2.2.3 Tax Micro Data 

The second data source is tax micro data files, which, unlike the wage tax tables, 

are only available from 1992. These micro data have the advantage that they do not 

require the use of interpolation methods because top earnings shares can be calculated 

directly. Various versions of these data exist, which vary in sample size and in the 

degree that they are subject to anonymization. I use the version that provides the 

complete population of tax records that has not been anonymized beyond removing 

indicators such as names or addresses. I accessed these data remotely, writing a data 

analysis program, which was executed remotely. The program output was vetted against 

data security protocols by personnel of the Federal Statistical Office before any results 

were released to me. 

 These data contain one observation for each tax unit, which in Germany is 

either a single person or a married couple. I split a married couple into two observations 

because this study focuses on individuals rather than tax units. Note that each member 

of a married couple receives the earnings value they themself earned. Besides allowing 

me to distinguish between men and women, the data allow me to distinguish between 

West and East Germany. These geographical definitions almost coincide with the 

former territories of the Federal Republic of Germany and the German Democratic 
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Republic, respectively. In the data, former West Berlin is part of East Germany rather 

than West Germany, even though West Berlin was part of the Federal Republic of 

Germany prior to 1990. 

There is an issue with the 1992 data. Unlike in 1995 and later years, the data 

lack a variable that indicates whether an individual resides in West or in East Germany. 

While I still use the 1992 micro data to calculate top earnings shares and women’s 

shares in top earnings groups for reunified Germany, I am unable to use the data to 

calculate the equivalent shares for West and East Germany. To obtain these shares for 

1992, I first calculate them using wage tax tables that distinguish between West and 

East Germany and then multiply them by a correction factor, adjusting for the bias in 

the data because they exclude employees whose non-employment income exceeds their 

earnings. See Appendix A3.5 for more information on how I calculate shares for West 

and East Germany in 1992. 

2.3 The Evolution of Top Earnings Shares 

2.3.1 The Share of the Top 10% from 1926 to 2010 

From 1926 to 2010, a period of more than 80 years, Germany experienced many 

dramatic historical events. In the pre-World War II period these included the Great 

Depression, which began in the late 1920s; the end of the Weimar Republic in 1933; 

and the rise of Nazi Germany. After World War II and the fall of Nazi Germany came 

the economic and political consequences including its division into two separate 

political entities. But for West Germany then followed the rapid recovery of the 

Wirtschaftswunder years. But with its return as a fully developed modern market driven 

economy also came the more standard economic events of such economies, its first 

recession in the late-1960s, followed by slowing economic growth; women joining the 

labour force in larger numbers and recessions caused by the first and second oil crisis in 

the mid-1970s and early 1980s. But in 1990 came the reunification of West and East 

Germany. While this led to a brief boom, it was followed by a recession a few years 

later and relatively low growth and high unemployment during the 1990s and 2000s. 

Most recently the Great Recession occurred in 2009. The concentration of earnings at 

the top of the distribution changed substantially during this long period. Top earnings 

shares were high in 1926 and 1928 just before the start of the Great Depression. They 

hit an all-time high in 1932 but declined through 1936. In 1950, the next year in the 

series, top earnings shares were substantially below their 1936 pre-World War II level 
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and continued to fall until the mid-1970s. They then continuously rose through 2010, 

the last year in the data. (Section 3.2 below for a more formal discussion of the 

correlation between top earnings and economic trends.) 

This study uses the share of earnings received by the top x% of employees (e.g. 

where x is 10%, 5%, 1%, etc.) to document levels and trends in the concentration of 

earnings at the top. While specifically measuring the concentration of earnings (or 

income), these top shares have been shown to be a good proxy measure for overall 

inequality when better measures such as Gini coefficients are unavailable (see, for 

example, Leigh, 2007). Top earnings shares are the most suitable inequality measure for 

the historical wage tax data I use; I rely on these shares to examine earnings inequality 

between 1926 and 2010.  

Figure 2.1 presents the top 10–5%, 5–1% and top 1% earnings shares. Each 

series describes a different part within the top 10% of the earnings distribution. The top 

10–5% share measures the percentage of total earnings that is received by employees 

who are within the top 10% but not in the top 5%. The top 5–1% share measures this 

percentage for the next 4% of employees, and the top 1% share measures this 

percentage for those who are in the top 1%. All three series, if added, would give the 

share of the top 10%. The shares cover the German Reich from 1926 to 1936, West 

Germany from 1950 to 1989, and reunified Germany from 1992 to 2010. 
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Figure 2.1: Top 10–5%, Top 5–1% and Top 1% Earnings Shares, 1926–2010 

 
Sources: Lohnsteuerstatistik 1926–1992; Einkommensteuerstatistik 1926–1936; Research Data Centres of 
the German Statistical Offices, Lohn- und Einkommensteuerstatistik 1992–2010. See Appendix Table A6 
for more details. Author’s own calculations. 

The fading years of the Weimar Republic in the 1930s was a period of high 

unemployment and, as shown by Figure 2.1, a period of high inequality in earnings. The 

top 10–5% of employees—that is 5% of all employees—received 11.4% of all earnings 

in 1926—a disproportionate amount. The next 4% of employees received 13.6%, and 

the top 1% received 8.2% of all earnings in 1926 (the top 10% received 33.2% of all 

earnings).7 Earnings concentration is highest for those at the top and successively falls 

as one moves down the earnings distribution.  

Earnings inequality remained quite stable for the next two years before 

increasing between 1928 and 1932. Like many countries, Germany was severely 

affected by the Great Depression, which began in 1929. While unemployment was 

already high before the Great Depression, it substantially increased in the aftermath. 

The rise in earnings inequality is another likely consequence of the Great Depression. 

1932 was a particularly bad year, both for unemployment and earnings inequality. 

Lower paid workers spared from unemployment were, more likely than others, forced to 

 
7 See Appendix Table A1 for the exact values. 

4

5

6

7

8

9

10

11

12

13

14

15
Sh

ar
e 

of
 to

ta
l e

ar
ni

ng
s 

(%
)

19
26

19
28

19
32

19
34

19
36

19
50

19
55

19
57

19
61

19
65

19
68

19
71

19
74

19
77

19
80

19
83

19
86

19
89

19
92

19
95

19
98

20
01

20
04

20
07

20
10

Top 10-5% Top 5-1% Top 1%



 

18 
 

accept a real reduction in their earnings during the depression years. From its highest 

peak in 1932, earnings inequality fell continuously until 1936, a period notable for the 

coming to power of the Nazi party in 1933. 

No wage tax data were published between 1936 and 1950. It is therefore unclear 

what happened to earnings inequality during this tumultuous and disruptive period. A 

substantial proportion of the German labour force was conscripted into the war effort, 

either participating in the military or working in industries directly serving the war 

effort. Many millions of German men and women died as a direct or indirect result of 

the war during this period. Many women began working during the war. The economy 

prior to and during the war was much less a market economy than a planned and 

government-controlled economy. The labour market was inflexible. It is likely that this 

kind economic environment had a lowering effect on earnings inequality and rationing 

of consumer goods made differences in earnings of less consequence during this period. 

By 1950, the first post-World War II year for which wage tax data became 

available again for West Germany, earnings inequality had fallen substantially: the top 

10–5% earnings share fell by 16%, the top 5–1% share by 24% and the top 1% share by 

31%. Thus, the decline in earnings concentration was largest for those at the top of the 

earnings distribution. A comparison between 1936 top earnings shares and 1950 shares 

is not only affected by economic conditions but also by changes in the composition of 

Germany as German borders changed substantially over this period. Germany not only 

officially lost part of its territory following its defeat but was now divided into two 

separate political entities—West and East Germany. Many Germans were forced to 

leave former German Reich territory and migrate to Allied-occupied Germany. German 

industry, which was largely destroyed during the war, had not yet fully recovered. West 

Germany adopted a new currency in 1948—the Deutschmark—, and its economy 

became more market driven. 

The German economy over next 40 years was characterised by much greater 

economic and political stability.8 The high unemployment rate of 1950 began to decline, 

and West Germany entered a phase of high economic growth, the so-called German 

Wirtschaftswunder, which lasted until the 1967 recession—the first recession since the 

 
8 West Germany (officially: Federal Republic of Germany) is regarded as the legal successor of the 
German Reich, from which it inherited many institutions. The top earnings shares series cover therefore 
West Germany from 1950 until its reunification with East Germany in 1990. Henceforth, I will refer to 
West Germany (and then reunified Germany) simply as Germany. 
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founding of the Federal Republic of Germany. During this period of increased labour 

demand, top earnings shares declined continuously until the mid-1970s, which 

coincided with the second recession that was largely caused by the first oil crisis of 

1973. The decline was largest for the top 1% and less so for the top 5–1%. The 10–5% 

share remained quite stable from 1950 to the mid-1970s.  But since then, top earnings 

shares have almost continuously increased. 

The German unemployment rate reached its lowest recorded level just before the 

1967 recession, rose slightly in the aftermath, but remained quite low until the second 

recession in 1975, after which the unemployment rate began to increase substantially. 

Likewise, the top 10–5%, top 5–1% and top 1% shares increased from the mid-1970s 

continuously until 1989. 

West and East Germany reunited in 1990. The first top earnings shares to cover 

reunified Germany are those in 1992. They are higher than the 1989 shares of West 

Germany, thus documenting a continuing and increasing trend in the concentration of 

top earnings. What is, perhaps, surprising is that inequality levels in 1992 had not 

changed substantially, even though the number of employees rose from 24.7 million in 

1989 to 33.3 million in 1992—an increase of 35%. Top earnings shares continued to 

increase following the reunification through the last year of the series in 2010, falling 

only briefly from 1992 to 1995 (there was a recession in 1993). The 1990s and 2000s 

were periods of relatively low growth. Unemployment was quite high, increased during 

the 1990s, and declined slightly during the 2000s. By 2010, top earnings shares had 

almost returned to their pre-World War II 1936 level.  

Top earnings shares followed a U-shape pattern over the 80-year period covered 

by Figure 2.1, first falling through the mid-1970s and then almost continuously rising 

through 2010. This U-shape is more pronounced for those in the higher reaches of the 

earnings distribution. The top 1% experienced higher losses and gains in their share of 

earnings than did the top 10–1%.  

Figure 2.2 shows that this pattern continues for those within the top 1%. The U-

shape is strongest for the top 0.1%, weakens for the top 0.5–1%, and further weakens 

for top 1–0.5%. These findings suggests that the fall and rise in the concentration of top 

earnings throughout the 20th and early 21st century is to a large degree driven by the 

earnings of very top earners.  
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Figure 2.2: Top 1–0.5%, Top 0.5–0.1% and Top 0.1% Earnings Shares, 1926–2010 

 
Sources: Lohnsteuerstatistik 1926–1992; Einkommensteuerstatistik 1926–1936; Research Data Centres of 
the German Statistical Offices, Lohn- und Einkommensteuerstatistik 1992–2010. See Appendix Table A6 
for more details. Author’s own calculations. 

The top earnings shares shown in Figure 2.1 and Figure 2.2 are based on a broad 

definition of earnings, which includes the earnings of all employees, full-time or part-

time, in all sectors of the economy, who received any (taxable) earnings in a particular 

year. These shares are sensitive to a change in the number of employees working part-

time, working in low-pay jobs, or both. Thus, the substantial increase in the labour force 

participation of women, who began to join at a faster rate beginning in the late 1960s, 

could be responsible for the increase in measured earnings inequality since the mid-

1970s. Women were (and still are) more likely than men to work part-time time or in 

low-paid jobs. Even in 1985 only 1.4% of German male employees worked part-time, 

whereas 29% of female employees did (Statistisches Bundesamt, 2018).  

Figure 2.3 suggests, however, that the increase in women’s labour force 

participation is not a dominant factor in explaining the rise in top earnings shares since 

the mid-1970s. The figure contrasts the shares of the top 10% for all employees (same 

shares as in Figure 2.1) with the shares of the top 10% for male employees. The 

comparison begins in 1955, which is the first year that the wage tax data allow one to 

distinguish between men and women. As expected, excluding women lowers the level 
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of inequality. However, excluding women does not substantially affect the trend. The 

shares for all employees and the shares for men follow the same U-shape trend across 

most of the 50-year period. Since the mid-1980s, inequality among men has risen faster 

than inequality among men and women combined, albeit not by much. The gap only 

narrowed substantially following German reunification when East German employees, 

with their relatively lower earnings, joined the earnings distribution. The finding that 

excluding women from the top earnings shares has little impact on their trend does not 

mean that increases in women’s labour force participation had no impact. It does 

however suggest that there are additional factors responsible for the increase in shares 

since the mid-1970s. 

Figure 2.3: Top 10–5%, Top 5–1% and Top 1% Earnings Shares of Men and All 
Employees, 1955–2010 

 
Sources: Lohnsteuerstatistik 1955–1992; Research Data Centres of the German Statistical Offices, Lohn- 
und Einkommensteuerstatistik 1992–2010. See Appendix Table A6 for more details. Author’s own 
calculations. 

2.3.2 Associations With Economic Indicators 

The previous section, which discussed the evolution of the German top earnings 

shares, explicitly mentioned the unemployment and growth rate to provide some 

context. It should not be assumed from this discussion that there is a causal relationship 
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between these economic indicators and top earnings shares. Nonetheless these economic 

indicators and shares are associated.  

Figure 2.4 makes this point. Panel A of Figure 2.4 compares top 1% share to the 

unemployment rate since 1926. Panel B compares this share to real GDP growth rate 

since 19509. Note that the 1926–1936 unemployment rates, which are from Petzina 

(1987)10, are not comparable to the unemployment rate from 1950, which are based on 

official German statistics.  

Figure 2.4: The Top 1% Share Shown Against The Unemployment Rate, Real GDP 
Growth Rate, Trade Union Density; and The Inverted Pareto-Lorenz Coefficient 

 
Sources: Lohnsteuerstatistik 1992; Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992–2010. See Appendix Table A6 for more details. Author’s own 
calculations.  

Figure 2.4 shows that the unemployment rate and the top 1% share move in the 

same direction throughout most of the period shown. This association was stronger pre-

World War II and during the high growth period following the war. It weakened after 

the 1982 recession. By that time Germany had become a modern and mature economy 

 
9 As shown by Panel B of Figure 2.4, there were six recessions since the end of the Second World War: 
1967, 1975, 1982, 1993, 2003 and 2009. 
10 These are not the only estimates available for this period. While those alternative estimates may differ 
in levels, their trends are similar. 
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and never again reached its 1950s and 1960s growth rates. The World War II 

destruction of German industry meant that there was a huge potential for recovery, 

which is indicated by the high growth rate in the first two decades of the post-war 

period. This recovery favoured relatively less skilled worker. The demand for work 

increased as indicated by the drop in the unemployment rate, and the earnings of these 

relatively less skilled rose. The fall in earnings inequality after the war suggest that the 

earnings of those at the top did not rise as fast. Yet, as the German economy matured 

there was less potential for the same increases in earnings of the low skilled. Lower 

growth and higher unemployment suggest a lower relative demand for low skilled 

workers after the mid-1970s. Higher unemployment typically lowers the earnings 

potential of low skilled workers while those with higher skills are less likely to be 

affected. Thus, the economic environment after the German economy matured favour 

those with higher skills. The earnings of those further up the distribution improved 

compared to those further down as indicated by the top 1% share.  

The main purpose of trade unions is to bargain for better working conditions 

and/or better pay on behalf of their members, also improving the conditions for non-

members still covered by the wage-bargaining agreements. Trade unions have been 

found to reduce earnings inequality (Förster and Tóth, 2015). What is surprising is that 

the number of employees that are members in a trade union—referred to here as trade 

union density—did not seem to affect the top 1% share prior to German reunification.11 

This is shown by Panel C of Figure 2.4. Trade union density rapidly declined after 

reunification and it is possible this had an impact on the increasing top earnings shares. 

But, from 1960 to the early 1980s, trade union density and the top 1% share moved in 

the same direction—that is higher trade union density was associated with higher levels 

of inequality, which is the opposite of what one would expect. Of course, the kind of 

data I use here do not allow me to disentangle any effects. A positive effect of trade 

union membership may have been masked by other effects that move in the opposite 

direction.  

2.3.3 Comparing the German Top 1% Earnings Share Internationally 

So far, this study has focused on Germany. In this section, I examine whether 

top earnings shares in the US, the UK and France experienced similar trends as those in 

 
11 The trade union density series is from OECD (2018). 
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Germany. I do so by comparing the top 1% share across these four countries from 1926 

to 2010.12 Cross-country comparisons of inequality measures are difficult to make as 

earnings definitions, data, and methods vary across studies. My comparison here is no 

exception. Its purpose, however, is not to provide precise estimates of cross-country 

differences but rather to provide some information on the respective long-term trend in 

each country.  

For the US, I use top earnings shares from two sources: Piketty (2014), which 

extends Piketty and Saez’s (2003) original share series, and Kopczuk, et al. (2007).13 

Piketty and Saez (2003) use data from US tax records to calculate their shares for the 

period 1927–1998. They use the same Pareto interpolation method that I use in this 

study. The main problem with their study is that their unit of analysis is families (US tax 

units), i.e. married couples are treated as one unit. Yet, within the traditional earnings 

literature as well as in this study the unit of analysis is the individual employee and not 

the family. From what is known from other studies that use the same data to calculate 

top shares for families as well as for individuals, shares that are based on families are 

typically lower than those based on individuals.14 The top 1% shares I use come from 

Piketty (2014). For 1927-1998, these shares are the same as those of Piketty and Saez 

(2003). In addition, Piketty (2014) provides new estimates for the period 1999–2010 as 

well as for 1910–1926, of which I use the share for 1926.15 

My second source of US top earnings shares is Kopczuk, et al. (2007), who use 

US social security records to calculate shares for individual employees rather than 

families. They use first quarter earnings to address the problem of topcoding in annual 

earnings. Prior to 1978, this adjustment is insufficient, and they use wage tax record 

data and results from Piketty and Saez (2003)—an earlier version of Piketty and Saez 

(2007)—to adjust their top earnings data. They further impose three restrictions on their 

sample: first, they focus on employees in the commerce and industry sector; second, 

 
12 Note that the US and UK studies I chose for this comparison do not provide top earnings shares for 
more recent years. I present here results for the top 1% share but additionally provide comparisons for the 
top 0.5% and top 0.1% shares in Appendix Figures A1 and A2. 
13 The former study is an updated version of Piketty and Saez (2003); the latter study is a working paper 
version of Kopczuk, et al. (2010). 
14 See for example Saez and Veall (2005). I also show in Appendix Table A8 that top earnings shares 
based on German tax units, which are similar to US tax units, are lower than those based on individuals. 
See Appendix A3.4 for a discussion of Appendix Table A8.  
15 The imputation method used by Piketty (2014) is quite simplistic and likely imprecise. The top 1% 
earnings shares of 1910–1926 are calculated by multiplying the top 1% income shares of the same years 
by a factor, which is the same in every year. This factor is the top 1% earnings share of 1927 divided by 
the top 1% income share of 1927. 
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they restrict the sample to those aged between 18 and 70 years; and third, they exclude 

those with earnings below $2,575 in 2004 dollars. Because I do not impose the same 

restrictions on my data, the comparability of their results with mine is likely affected. 

Despite differences in data and methodology, Kopczuk, et al. (2007) top earnings shares 

track Piketty and Saez’s (2007) shares remarkably well—they are higher in levels but 

with a similar trend.16 The similarity in trends suggests that the three restrictions 

Kopczuk, et al. (2007) impose do not substantially affect the trend of the US top 

earnings shares. 

For the UK, I use top earnings shares from Atkinson and Voitchovsky (2011). 

The authors use data from UK tax records and from an employee survey to analyse top 

earnings. With these data, they create three separate but partly overlapping sets of top 

earnings shares. Of these three series, I only use the latter two because their earliest 

series (1946–1972) does not have data for the top 1%.17 

For their 1954–1979 series, they use Inland Revenue Schedule E tax data. The 

data relate to the United Kingdom and cover all employees for whom a pay-as-you-earn 

card had been issued except for those that earned less than the tax deduction limit (£190 

a year in 1958–59). Annual earnings relate to the UK tax year (April 6 to April 5). Only 

the principal employment of an employee enters the data. Successive principal 

employments within a tax year are, however, linked and aggregated. Because the data 

are tabulated by earnings brackets, the authors use mean-split histogram interpolation to 

calculate their top earnings shares. They use total UK civilian employment as the 

population control total and total personal sector wages and salaries as the earnings 

control total. Their 1954–1979 series is most comparable to my German series. 

For their 1968–2006 series, the authors use data from the New Earnings Survey 

for 1968 (0.5% sample) and Annual Survey of Hours and Earnings for 1970–2006 (1% 

sample). The data relate to Great Britain and cover civilian employees except for 

company directors. Annual earnings relate to the calendar year. All employment spells 

of an employee enter the data separately—that is they are not linked; an employee can, 

therefore, appear more than once. The data for 1968 and 1970–1974 are tabulated by 

 
16 Prior to 1978, this similarity is to a large degree driven by their use of results from Piketty and Saez 
(2003) to adjust their top earnings data. But even from 1978 onwards, when they do not have to make this 
adjustment, the trends of both studies are quite similar. 
17 See Appendix Figures A1 and A2 for comparisons of the top 0.5% and 0.1% shares; these figures show 
their 1946–1972 series, which is based on UK surtax data compared to the US and German series for 
these two top earnings groups and the results are similar to the ones reported for the top 1% in Figure 2.5. 
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earnings brackets and the authors use Pareto interpolation to calculate their top earnings 

shares.18 The data for 1975–2006 are micro data and do not require interpolation. 

For France, I use top earnings shares from Piketty (2014), which extends 

Piketty’s (2001a, 2003) original share series. Piketty’s (2001a, 2003) original study uses 

data from French tax records to calculate top earnings shares for 1919–1998. He uses 

the same Pareto interpolation method that I use in this study. The French top 1% shares 

I use come from Piketty (2014). For 1919–1998, these shares are the same as those of 

Piketty (2001a, 2003). In addition, Piketty (2014) provides new estimates for the 1999–

2010 period. The imputation method he uses is however quite simplistic and probably 

imprecise. The top 1% earnings shares of 1999–2010 are calculated by multiplying the 

top 1% income shares of the same years by a factor, which is the same in every year.19 

This factor is the top 1% earnings share of 1998 divided by the top 1% income share of 

1998. He applies the same imputation method to the shares for 1939–1946 because 

Piketty (2001a, 2003) does not provide shares for these years. The factor used is the top 

1% earnings share of 1938 divided by the top 1% income shares of 1938. Because I am 

unable to calculate German shares for the period prior to 1926, I do not use Piketty’s 

(2014) shares for 1910–1925. 

Figure 2.5 shows the earnings share of the top 1% in the US, the UK, France, 

and Germany from 1926–2010. It shows both US series: Piketty (2014) and Kopczuk et 

al. (2007). The trends in both these series are similar. The level of the former is, 

however, lower than the latter throughout the whole period. The advantage of the 

Piketty (2014) series is that it begins in 1926—one decade earlier than the Kopczuk et 

al. (2007) series. This series is likely a lower bound as is it based on families rather than 

individuals. Beginning in 1954, Figure 2.5 also shows both UK series from Atkinson 

and Voitchovsky (2011). Their trends are the same in the years they overlap (1968–

1979). The level of the second, more recent series (1979–2004; survey data) is, 

however, lower than the level of the first series (1954–1979; tax data). As mentioned, 

the US top 1% share in 1926 and the French top 1% shares from 1939–1946 and from 

1998–2010, were calculated by Piketty (2014) using an ‘ad-hoc’ imputation approach. 

 
18 Their Pareto method is different from the one used in this study because their tables do not show total 
earnings within each earnings bracket—which is a requirement for the more precise method that I use. 
19 Piketty (2014) also adds or subtracts percentage points of less than one to and from the shares in some 
years. However, no reasons for this approach are given in the technical appendix of Piketty (2014). 
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While I show these imputed shares in Figure 2.5, it should be noted that these may be 

imprecise. The extent of this imprecision is however unknown. 

Figure 2.5: Top 1% Earnings Share in the US, the UK, France, and Germany, 1926–
2010 

 
Sources: US: Piketty (2014) and Kopczuk, Wojciech & Saez (2007). UK: Atkinson and Voitchovsky 
(2011). France: Piketty (2014). Germany: Lohnsteuerstatistik 1926–1992; Einkommensteuerstatistik 
1926–1936; Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992–2010; Author’s own calculations. 
Notes: The UK shares are split into two series: the first one uses tax data (Inland Revenue Schedule E) 
and the second one uses survey data (New Earnings Survey and later Annual Survey of Hours and 
Earnings).  

The US top 1% share was relatively stable during the late-1920s and 1930s. The 

French share fell from the late 1920s until the end of Second World War, first slowly 

until the mid-1930s, then faster thereafter. The German share experienced more 

volatility throughout the same period, with a marked increase in the early 1930s that 

was followed by a decline thereafter. German unemployment was very high since the 

Great Depression and 1932 was a particularly bad year, which saw the German top 1% 

share at its peak. A possible explanation for the decline afterwards could be the major 

investments in public works that were instituted by the Nazi government, which came 

into power in 1933. The US share rapidly declined throughout its involvement in World 

War II (1941-1945). There is no data on German shares between 1936 and 1950 but 
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given that the share in 1950 was much lower than in 1936 suggests that Germany 

experienced a decline similar to that of the US, the UK, and France throughout World 

War II. The US share briefly recovered after the war before declining continuously until 

the mid-1960s. The German share experienced a similar decline that lasted 10 years 

longer. While the US top 1% share began to increase in the mid-1960s, the German 

share only did so since the mid-1970s. The UK share is available from 1954 for the top 

1% but based on data on the top 0.5% and 0.1% shares declined from its mid-1940s 

high prior to 1954. It fell from then until the late 1970s and increased almost 

continuously through 2004, the last year of data on this measure. Since the mid-1990s 

both the share of earnings held by the top 1% and their trends have converged in 

Germany and the UK. Earning of the top 1% in the US increased even more than in 

Germany and the UK in the 1980s and 1990s. The top 1% share fluctuated much more 

in the 2000s but remained well above that of Germany or the UK over this period. 

The French top 1% share grew immediately after World War II and by the 1950s 

had had exceeded its 1920s levels. Thus, prior to the late 1940s, the French share 

followed a trend not unlike that of the US and German shares. This began to change in 

the 1950s. While the US, UK, and German shares declined during the 1950s and 1960s, 

the French share rose between 1950 and the late 1960s, its level even exceeding that of 

the US share. Piketty (2003) argues that this was the result of the introduction of a 

minimum wage in 1968. Its further implementation during the 1970s led to a sharp fall 

in the French top income share until the early 1980s when the minimum wage stopped 

increasing. The share remained stable until the mid-1990s when it again began to 

increase and converge in level and trend with top 1% shares in the UK and Germany. 

Hence over the entire period it is reasonable to describe trends in the US, UK, and 

Germany as U-shaped with all three declining from their pre-WWII highs and 

increasing thereafter—with the US top share growing from the mid-1960s and the UK 

and German shares increasing from the mid-1970s and converging since the mid-1990s 

at a level substantially below the US level. The French top earnings share is reasonably 

described as W-shaped, declining along with the other countries but quickly increasing 

following WWII through the 1950s, levelling off over the 1960s but then quickly falling 

in the 1970s, remaining stable in the 1980s, and growing again beginning in the mid-

1990s and converging in level and trend with the UK and Germany.   
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2.4 The Share of Women in Top Earnings Groups 
The degree to which women are represented at the top of the income distribution 

has recently received attention. These studies use tax record-based data to examine the 

share of women among top income earners (Atkinson, et al., 2018; Boschini, et al., 

2017; Ravaska, 2018). Atkinson et al. (2018), in particular, demonstrate the value of 

using tax data to examine these shares. The authors derive the share of women in 

selected top income groups for eight countries and document improvements in women’s 

presence in these groups over the last three decades. More importantly, for two 

countries, they can track these shares over a long period: from 1953–2015 for New 

Zealand and from 1942–2015 for Canada. The share of New Zealand women in the top 

1%, for example, remained stable at first but began to rise in the mid-1970s. For Canada 

it fell at first but began to rise at the end of the 1960s. Such long-term trends would be 

missed were it not for Atkinson et al. (2018) use of tax data allowing them to examine 

such long time periods. 

Looking at the sum of all income in determining how well women are doing 

within top ranks is quite insightful. The problem is, however, that a person’s income 

reported in tax record data may not reflect a person’s actual income. In countries where 

the tax unit is the individual rather than the married couple, households have an 

incentive to shift non-labour income to a person with a lower marginal tax rate as this 

may reduce a household’s total tax burden (Stephens and Ward-Batts, 2004). This is not 

the case for earnings, which cannot be shifted from one person to another person. Of 

course, the decision of who works and how much of that work is full-time or part-time 

is often made jointly by a couple. Despite this, earnings are more closely related to a 

particular person than, for example capital income, and thus that person has likely 

greater bargaining power in the decision of whether to earn it or how to spend it 

compared to other sources of income. Phipps and Burton (1998), for example, have 

shown, for their sample of married couples, that an increase in the wife’s income 

relative to her husband’s income was associated with more expenditure on restaurant 

meals, child care and women’s clothing and less expenditure on alcohol and tobacco. 

Thus, earnings are arguably a better indicator than income when determining how well 

women are doing among top earners, as earnings better reflect the resources controlled 

by and available to individual persons, whether or not they are part of a household. The 

importance of measuring how well women are represented among top earners has been 
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demonstrated by Fortin, et al. (2017), who, using recent data from Canada, Sweden, and 

the UK, show that women’s underrepresentation among top earners substantially 

contributes to the overall gender pay gap in these countries.  

Given the importance of earnings as a source of income, it is not surprising that 

the number of studies that examine the share of women among top wage and salary 

earners exceeds the number of studies that examine their share among top income 

earners. Yet, most studies of this larger literature focus on recent trends. None use tax 

record-based data even though it is known to better capture top incomes and/or 

earnings. Denk (2017), for example, uses the 2010 Structure of Earnings Survey (SES), 

a matched employer-employee dataset for Europe, and finds that the share of women in 

the top 1% of earners was between 10% and 25% in the examined European countries. 

Guvenen, et al. (2014) examine US social security record data from 1981–2012 and find 

that the share of women in the top 0.1% rose from 1.9% in 1985 to 10.5% in 2012. 

Fortin, et al. (2017) document recent improvements in women’s shares among top 

earners for Canada, Sweden and the UK and find that the share of women in the top 

0.1% in these three countries reached around 10% in the 2010s.  

While all these studies document recent developments in the shares of women 

among top earners, none provide a historical, long-term series of these shares. An 

exception is Kopczuk et al. (2010) who use US social security record data to derive a 

historical series on the share of women in selected top earnings groups from 1937–

2004. They find that the share of women was quite stable until the mid-1960s. But since 

then, the share of women in the top 10% has increased. The share of women in the top 

1% began rising in the 1980s, from around 2% in 1980 to almost 14% in 2004. 

No comparable study exists for Germany. Thus, using German wage tax data, I 

derive the first long term series (1957–2010) recording the share of women among top 

earners for Germany. To my knowledge no other study, apart from Kopczuk et al. 

(2010), covers such an extended period. Using this series, I document the 

underrepresentation of women among top earners over a long-time period. Following 

Fortin, et al. (2017), I consider women to be underrepresented if their share among top 

earners is below their overall share among employees.20 As women now comprise 

almost half of all employees in most developed countries, almost approaching their 

 
20 The literature typically does not define the term ‘underrepresentation’. An exception is Fortin, et al. 
(2017) who use the term ‘underrepresentation’ in a similar context as I do here. I use their interpretation 
in this study. 
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share of the general population, any improvement in the share of women among top 

earners indicates an improvement in women’s representation at the top. Yet women’s 

labour market participation was not always this high—it has substantially increased 

over time. When looking at long-term trends, it is useful to compare their share among 

top earners to their share among all employees. To conceptualise this, I use the 

difference between the share of women among all employees and the share of women in 

a particular top earnings group. A fall in this metric indicates further 

underrepresentation while a rise indicates a reduction in underrepresentation.  

Figure 2.6 presents the share of women in the top 10%, top 5%, top 1%, top 

0.5%, and top 0.1%.21 It also shows the overall share of women among employees. Note 

that the y-axis is broken (between 16% and 33%) to allow this overall share to be 

displayed alongside the other five shares. The overall share serves as the benchmark to 

which I compare the other five shares. I consider women to be underrepresented if their 

share in the top x% is below their overall share among employees. According to this 

definition, women were underrepresented throughout the entire examined period, from 

1957 to 2010. This underrepresentation increases when one moves up the earnings 

distribution as the share of women successively decreases. To better illustrate how the 

disproportionate gap evolved over time, I show it separately in Figure 2.7. This gap is 

defined as the overall share of women among employees minus the share of women in 

the top x%. 

 
21 Appendix Figure A3 presents the share of women in the top 10–5%, top 5–1%, top 1–0.5%, top 0.5–
0.1% and top 0.1% 



 

32 
 

Figure 2.6: Share of Women in the Top 10% to Top 0.1% of the Combined Earnings 
Distribution, 1957–2010 
  

 
Sources: Shares in top earnings groups: Lohnsteuerstatistik 1957–1992; Research Data Centres of the 
German Statistical Offices, Lohn- und Einkommensteuerstatistik 1992–2010. Women’s share among 
employees: Mikrozensus / Arbeitskräfteerhebung (German Labour Force Survey). See Appendix Tables 
A6 and A7 for more details. Author’s own calculations. 

From 1957 to 1986, women’s shares among top earners remained largely 

unchanged, even though their overall share among employees increased substantially 

from 34% to 39%.22 Figure 2.7 shows that the underrepresentation of women during 

this period rose as the respective gaps between the overall share and the shares of 

women in the top x% widened. In 1957, the share of women in the top 10% was 8.3%, 

yet their overall share was 34%—a gap of 26 percentage points. By 1986, this gap had 

widened to 31 percentage points, as their share in the top 10% was still 8.4%, yet their 

overall share had increased to 39%. Similarly, their share in the top 1% remained quite 

stable at around 2.5% during the same period. Their shares in the top 0.5% and top 

0.1% began increasing in 1974, reaching 2.7% and 2.4% respectively in 1986. These 

increases, however, were not large enough to offset the increase in women’s overall 

 
22  The wage tax data do not contain gender-specific data for 1989. I therefore cannot calculate any shares 
for this year. 
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share. The underrepresentation of women, therefore, increased in all top earnings 

groups. 

Figure 2.7: Differences (Gaps) Between the Overall Share of Women Among 
Employees and the Share of Women in the Top 10% to Top 0.1% of the Combined 
Earnings Distribution, 1957–2010 
  

 
Sources: Shares in top earnings groups: Lohnsteuerstatistik 1957–1992; Research Data Centres of the 
German Statistical Offices, Lohn- und Einkommensteuerstatistik 1992–2010. Women’s share among 
employees: Mikrozensus / Arbeitskräfteerhebung (German Labour Force Survey). See Appendix Tables 
A6 and A7 for more details. Author’s own calculations. 

Between 1986 and 1992, women’s underrepresentation among top earners 

increased further. As 1986 is the last year before the reunification and 1992 the first 

year after the reunification for which I have data, I can only speculate about the 

developments during these six years. Figure 2.6 shows that the share of women in all 

top groups increased from 1986 to 1992, yet the overall share of women increased 

substantially more. The increase in the overall share is partly driven by East German 

women joining the now unified labour market. West German women’s overall share 

increased from 39% in 1986 to 41% in 1992. East German women’s overall share was 

46% in 1992, bringing the overall share to 42% for all women in that year.23 Neither 

 
23 See Appendix Table A4 for the values mentioned here. 
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West German women nor East German women had joined top ranks in large enough 

numbers to offset the increase in the overall share. Thus, using the overall share as a 

benchmark, women’s underrepresentation among top earners increased from 1986 to 

1992. 

It was only after 1992 that the underrepresentation of women among top earners 

began to fall. Figure 2.6 shows that, from 1992 to 2010, women increased their share in 

all top earnings groups. The largest increase occurred in the top 10% and the lowest in 

the top 0.1%. By 2010, the share of women in the top 10%, top 1% and top 0.1% had 

reached 18.4%, 9.3% and 5.5%, respectively. Compared with the earlier mentioned 

international studies, these values are relatively low. The share of women in the top 

0.1% of the US (cf. Guygen et al. 2014) and Canada, Sweden and the UK (cf. Fortin et 

al., 2017) was around 10% between 2010–2015, whereas the share in Germany was 

about half of that (5.5% in 2010). Kopczuk et al. (2010) also finds that share of women 

in the top 1% of the US was 14% in 2004; the share for German women in that year was 

about 7%, which again is roughly half of the other share. 

While the share of women increased in all top earnings groups, so did women’s 

labour force participation, which saw their overall share rising from 42% in 1992 to 

48% in 2010. Figure 2.7 shows that the gap between women’s overall share and their 

share in the top 1% remained relatively stable, but clearly increased for women in the 

top 0.5% and top 0.1%. By contrast, women’s representation among the top 10–1% of 

earners improved, as the gap between the overall share and their share in the top 10% 

and 5% declined from 1992 to 2010. 

The representation of women clearly increased for those in top 10–1%. 

Throughout the entire period examined through 2010, women’s labour force 

participation grew faster than their share within the top 1%—that is, the 

underrepresentation of women in this group declined. 

As mentioned, the US study of Kopczuk, et al. (2010) is the only other study to 

provide a long-run, historical series on the share of women among top earners. Here, I 

compare my series to their series, focusing on the 1957–2004 period when both series 

overlap. One caveat of this comparison is that the underlying employee populations of 

both studies differ, which reduces comparability to some degree. While both my and 

their study exclude self-employed persons, Kopczuk, et al. (2010) go further and impose 

three restrictions on their sample: first, they focus on employees in the commerce and 

industry sector; second, they restrict the sample to those aged between 25 and 60 years; 



 

35 
 

and third, they exclude those with earnings below $2,575 in 2004 dollars.24 The 

combined effect of these three restrictions lowers Kopczuk, et al.’s (2010) estimates of 

the share of women among top earners; their estimates would be higher if they were not 

imposing these restrictions because their restrictions tend to exclude, in relatively 

greater numbers, employees with low earnings than employees with high earnings, 

shifting the boundaries that define top earnings groups further into right tail of the 

distribution, where fewer women are present.25 While I do not argue either in favour or 

against these restrictions, it should be noted that my estimates are, to some degree, 

higher than those of Kopczuk, et al. (2010) because I do not impose the same or similar 

restrictions. 

Figure 2.8 compares the shares of women in the top 10% and top 1% between 

Germany and the US, focussing on the 1957-2004 period. The shares in both countries 

were quite stable in the first few years. Women’s shares in the US began to increase 

from the early 1970s—earlier than in Germany. While their share in the top 10% rose 

faster at first than their share in the top 1%, the latter began to rise substantially in the 

1980s. By contrast, women’s shares in Germany only started to increase from the mid-

1980s. 

 
24 Data limitations require them to limit their sample to the subset of occupations that are consistently 
subject to OASI tax in the US. Not all working persons are covered, therefore. 
25 The three restrictions affect the gender composition within top earnings groups as they shift the 
boundaries or, more accurately, the percentiles that define these groups. Each person who is removed 
from the underlying population that defines the earnings distribution will either shift these percentiles 
upward or downward. An upward shift occurs if a person with earnings below the percentile is removed; 
a downward shift occurs if a person with earnings above the percentile is removed. (Note that each top 
earnings group is defined by a different percentile.) As the right tail of the earnings distribution contain 
fewer women than men, an upward shift in the percentile would lower the share of women. The situation 
is more complicated when a person is removed from a particular top earnings group as this will further 
change the gender composition: the share of women will increase if the removed person is a men and vice 
versa. The three restrictions likely reduce the share of women in the top 10%; the reduction is likely to be 
even larger for higher top earnings groups such as the top 1%. Excluding employees with low earnings 
and employees less than 25 years old, a group with relatively low earnings as well, shifts top percentiles 
upwards and therefore lowers the share of women among top earners. Whether excluding older 
employees (above 60 years) has the same effect on women’s shares depends on whether the majority of 
this group has earnings below or above a particular top percentile. On the one hand, earnings rise with 
experience; on the other hand, older employees are more likely to have semi-retired than younger 
employees, leading to lower earnings for these older employees. On balance, it is likely that removing 
older employees still lowers the share of women at the top. The effect of excluding public sector 
employees is less clear as many of these employees are likely well paid. Still, it is unlikely that excluding 
them would completely reverse the downward shift in women’s shares caused by excluding low-paid, 
young and old employees.  
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Figure 2.8: Share of Women in the Top 10% and Top 1%, Compared Between the US 
and Germany, 1957–2004 

 
Sources: US: Kopczuk, Wojciech & Saez (2010). Germany: Lohnsteuerstatistik 1957–1992; Research 
Data Centres of the German Statistical Offices, Lohn- und Einkommensteuerstatistik 1992–2010; 
Author’s own calculations. 

Comparing the US and the Germany in terms of levels is not straightforward as 

the underlying employee populations are different. The shares of Kopczuk et al. (2010) 

are to some degree lower than my shares because of the three restrictions that they 

impose. It is unknown how much these restrictions affect US levels. Yet, it is interesting 

that women’s shares in the US increased more substantially than in Germany; by 2004, 

US women in the top 1 percent of earners were more closely aligned with their 

distribution in the overall population of workers than German women. It is possible that 

the differences between the US and Germany were even larger, given that the US shares 

are likely too low. 

2.5 Top Earnings Shares in West Germany and East Germany Since 

the German Reunification 
Up to now this chapter has focused on long-run levels and trends of top earnings 

shares from 1926 to 2010, covering the German Reich from 1926–1936, West Germany 
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from 1950–1989 and reunified Germany from 1992–2010. I will now look at what 

happened to top earnings in West and East Germany since 1992.  

Figure 2.9 shows the earnings shares of selected top earnings groups since 1992, 

distinguishing between West Germany and East Germany. The concentration of 

earnings at the top increased in both West and East Germany since 1992. The West 

German shares were always above the East German shares. The East German shares 

grew, however, much faster than the West German shares, narrowing the gap in 

earnings concentration between both regions. Panel D makes this point showing the 

relative gap (in %) between the West and East German shares. The relative gap was 

smallest for the top 10–5% and largest for the top 0.5%.  

While the gap in the shares between West and East Germany has narrowed since 

1992, faster at the beginning and then slower, the gaps never closed for any sub-group 

of the top 10%.26 Since 2004, the gaps has been stable, which suggest that, since 2004, 

concentration in earnings in both West and East increased at a similar rate. In other 

words, top earnings concentration in East German stopped growing faster than in West 

Germany. If this trend continues top earnings concentration in East Germany will, in the 

foreseeable future, remain lower than in West Germany.  

 
26 Note that the large drop in the gap from 1992 to 1995 is partly artificial, since the definition of who is a 
resident of West and East Germany changed between1992 and 1995. West Berliners, whose earnings 
exceeded those of East Germans on average, joined the East German earnings distribution in 1995, which 
increased top earnings shares in East Germany above which they otherwise would have increased. In 
1995, there were 855,000 employees in West Berlin, which comprised 12% of East Germans (data 
source: Statistisches Bundesamt, 2002). 
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Figure 2.9: Top 10–5%, Top 5–1%, Top 1%, Top 1–0.5% and Top 0.5% Earnings 
Shares in West and East Germany, 1992–2010 

 
Sources: Lohnsteuerstatistik 1992; Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992–2010. See Appendix Table A6 for more details. Author’s own 
calculations. 

The increase in the concentration of top earnings in East Germany between 1992 

and 2010 suggests that the earnings of East German top earners have been rising as 

well. I will now examine whether this development led to an increase in their share 

among German top earners (i.e. the share of East Germans in the top x% of all earners 

in Germany). In 1995, five years after the reunification, East Germans employees 

comprised 22% of all German employees.27 Yet despite their substantial share, very few 

East Germans received sufficiently high earnings to place them in the top 10% of the 

overall German earnings distribution. This is shown by Figure 2.10. Panel A shows that 

in 1995 only 8% of German employees in the top 10% resided in East Germany. The 

shares of East Germans are even lower in German top earnings groups higher up in the 

distribution. Of all German employees in the top 0.5%, only 6% were from East 

Germany.  

 
27 Since the 1992 data is not directly comparable to the data since 1995, I do not discuss the 1992 shares 
here. See Appendix Figure A6 for an alternative figure, which includes the 1992 shares. 
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Figure 2.10: Share of East Germans in the Top 10% to Top 0.5% of the German 
Earnings Distribution, 1995–2010 

  
Sources: Research Data Centres of the German Statistical Offices, Lohn- und Einkommensteuerstatistik 
1995–2010. East Germans’ share among employees: Mikrozensus / Arbeitskräfteerhebung (German 
Labour Force Survey). See Appendix Tables A6 and A7 for more details. Author’s own calculations. 

Two developments over the next 15 years lowered the disproportion between the 

overall share of East Germans and their share in the upper tail. First, East Germans’ 

overall share declined from 22% in 1995 to 20% in 2010, indicating lower employment 

rates among East Germans. Second, as the earnings of East Germans increased so did 

their chance of being a top earner. East Germans comprised 11% and 8% of those in the 

top 10% and top 0.5% in 2010. Panel B shows that gap between the overall share and 

the share of East Germans, declined fastest for the top 10% and slowest for the top 

0.5%. While East Germans substantially improved their presence among top German 

earners over this period, East German, 20 years after the reunification, were still 

underrepresented in top German earnings groups. 

2.6 Conclusion 
Using wage statistics (Lohnsteuerstatistik) from German tax record data, this chapter 

provides a detailed description of how I used that data to create a comprehensive, time 

consistent, and reproducible historical earnings series for Germany. This cross-sectional 
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series provides yearly data on German workers and their earnings from 1926 to 2010, 

the most recent data available, and enabled me to calculate levels and trends in the 

shares of these earnings going to top earnings workers. My main finding is that top 

earnings shares fell from their pre-World War II highs through the mid-1970s and then 

rose almost continuously thereafter producing a U-shape.  

I compare my results to those from studies that examine top earnings shares in 

the US (Piketty and Saez, 2003, Kopczuk et al., 2007, and Piketty, 2014), the UK 

(Atkinson and Voitchovsky, 2011) and France (Piketty, 2001a, 2003, 2014). Over the 

entire period it is reasonable to describe trends in the US, UK, and Germany as U-

shaped with all three declining from their pre-World War II highs and increasing 

thereafter—with the US top share growing from the mid-1960s and the UK and German 

shares increasing from the mid-1970s and converging since the mid-1990s at a level 

substantially below the US level. Over the same period, it is reasonable to describe the 

French trends as W-shaped, declining along with the other countries in the pre-World 

War II years, quickly increasing following World War II through the 1950s, levelling 

off over the 1960s to levels above the US, quickly falling in the 1970s, remaining stable 

in the 1980s, growing again beginning in the mid-1990s and converging with the UK 

and Germany thereafter.      

Using these same German wage statistics from 1957-2010, this study also 

examined, for the first time, the degree to which women are represented among top 

earners. These new long-term series allowed me to compare the share of women with 

the only other long-term series—the US study of Kopczuk et al. (2010). Women’s 

shares in the US began to increase from the early 1970s—earlier than in Germany. 

Women’s shares in Germany only started to increase from the mid-1980s. 

My study also revealed that women were underrepresented among top earners 

during the entire examined period from 1957 to 2010. Their share among employees 

increased substantially during this period. Yet, their share among top earners remained 

stable until 1986 and the gap between their overall share and their share among top 

earners grew. Only after the German reunification in 1990 did women’s shares among 

top earners increase faster than their overall share.  

My study also examined geographical difference among top earners, focusing on 

differences between West and East Germany since 1992. I found that the concentration 

of earnings among top earnings groups in West Germany was substantially higher than 

in East Germany, reflecting both regions’ different approaches to the labour market 
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before the reunification. While top earnings shares grew faster in East than in West 

Germany, the gap never closed, and, by 2004, the gap had stopped narrowing, 

suggesting the gap to remain in the foreseeable future. In addition, while East Germans 

increased their share among German top earners during the 20 years following 

reunification, their share never reached a level that reflected their actual labour market 

participation. 
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3 Using Tax Records to Improve Measures of Annual 

Earnings Inequality in Germany 

3.1 Introduction 
Researchers interested in examining earnings inequality in Germany often use 

one of two data sources—the German Socio-economic Panel or social security records. 

The Socio-economic Panel (SOEP), a household survey, is a rich source of self-reported 

earnings data.28 Yet, despite the addition of some high-income households in 2002, the 

survey does not fully capture top earnings as this chapters will show. German social 

security records provide researchers with administrative record-based earnings data as 

well as other employment related information of employees. This administrative data 

set is limited to German employees who contribute to the social security insurance 

system. Hence it does not include civil servants, who do not contribute to that system. 

Further, earnings are censored at the threshold above which social security contributions 

are capped. Both issues make social security records a less complete source of 

information on top earnings compared to German income tax records. 

As discussed in Chapter 2, German income tax records provide an alternative 

source of administrative earnings data better suited for capturing the top part of the 

earnings distribution. However, because German income tax records do not provide 

information on employment, such as working hours, they are more limited than  either 

the SOEP or social security records for researchers interested in examining earnings 

inequality more broadly. 

This chapter argues that the limitations of using any one of these data sets alone 

are reduced by combining data from two of them—the SOEP and German income tax 

records—to measure earnings inequality in Germany. Top earnings are taken from tax 

micro data to replace the corresponding values in the upper tail of the earnings 

 
28 For an introduction to the SOEP, see Wagner, et al. (2007). 
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distribution of the SOEP. This new combined data set enables me to calculate a wide 

range of inequality measures that make use of the entire earnings distribution, unlike 

survey data or tax record data alone which often require researchers to focus on the 

bottom 90% or top 10%, respectively. These data further allow me to restrict the 

measures to subpopulations such as full-time, prime-aged employees, which is 

impossible to do with tax micro data, but which is commonly done in the earnings 

inequality literature. 

My study fits within the recent international literature that combines survey and 

tax data to produce better estimates of income inequality measures. In a US study, 

Larrimore, et al. (2021) assemble a combined administrative and survey data set in this 

way. Exploiting their combined data improved their ability to capture top incomes by 

taking advantage of administrative tax record data to better capture the top part of the 

income distribution but adding to it non-taxable income from other data sources. Doing 

so, they show that top 1% income shares were lower and grew more slowly using their 

broader definitions of income than reported by those who focused only on taxable 

market income which are common in the top income share literature. Burkhauser, 

Herault, et al. (2018), combine UK tax and survey data but in this case supplement their 

survey data with income tax data to better capture the top part of the income 

distribution. Doing so they also show how top income shares change when moving from 

a narrow to a broader income base as well as the value of using income tax records for 

better capturing top incomes. An important finding is that better capturing top incomes 

when calculating inequality measures based on the entire distribution increases reported 

overall inequality. In Chapter 4, I present an Australian study, which in a similar way 

combines Australian survey and tax record data to create improved survey data that 

better capture the incomes of high-income earners. That chapter also shows that 

measures of income inequality report higher levels of inequality after adjustment. 

My study is not the first German study to combine SOEP data with tax micro 

data. Bach, et al. (2009) match SOEP data and German tax micro data (10% sample of 

tax filers). Their method requires data linkage between SOEP and tax micro data at the 

unit-record level. For researchers, it is difficult to get permission to make these 

linkages, and it is highly unlikely that their study can be replicated using the same data 

linkage approach. The data combination approach I use in this chapter is much simpler 

as it only uses aggregate cell mean data. It is similar to the adjustment method used by 
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the UK study of Burkhauser, Herault, et al. (2018) and by the Australian study 

presented in Chapter 4 of this thesis.  

My study is the first that combines survey and tax record data in this manner to 

measure earnings inequality. It makes the point that relying solely on German tax record 

data  or SOEP data to measure earnings inequality is less precise than results using them 

in combination. The German tax record data better capture top earnings but SOEP 

survey data better capture lower parts of the earnings distribution. Using group means 

calculated from the tax micro data, I adjust SOEP data to create an improved data set 

that combines the strength of both data sources. While I do not directly compare my 

new data to social security record data, I point out that these records cannot provide a 

complete picture of earnings inequality as they exclude civil servants or public sector 

employees. I show that the exclusion of civil servants leads to an overestimation of 

earnings inequality. Using the adjusted SOEP data, I provide new evidence on earnings 

inequality in Germany, documenting levels and trends from 1992 to 2011. 

The remainder of the chapter is structured as follows. Section 3.2 describes the 

two data sources: the Socio-economic Panel (SOEP) and German tax micro data. Using 

a comparable earnings definition, I demonstrate that the SOEP underreports top 

earnings relative to the tax micro data. I then describe how I combine both data sources 

to create a new data set, which I call SOEP-TX. Section 3.3 shows that the new SOEP-

TX data can be used to replicate the top earnings shares of Chapter 2. The SOEP-TX 

data do a much better job of capturing top earnings than the unadjusted SOEP data. I 

exploit the flexibility of this new data set and explore what happens to levels and trends 

of top earnings shares and other inequality measures when the definition of earnings 

changes. Section 3.4 concludes.  

3.2 Data and Methodology 

3.2.1 Socio-Economic Panel (SOEP) 

Since its inception in 1984, the Socio-Economic Panel (SOEP) has been an 

important data source for researchers studying the distribution of income in Germany, 

which is not surprising given its extensive information on income. The availability of 

these income data has resulted in a large body of academic and non-academic work that 

documents levels and trends of income and earnings inequality. SOEP data contribute to 

the German part of the Luxembourg Income Study Database (LIS).  
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The SOEP is representative of the German population living in private 

households. Persons living in non-private households, such as residents of institutions 

(e.g. nursing homes or prisons), are not covered by the study.29 Data on income and 

earnings are collected by self-report from each member of the household aged 16 years 

or more (e.g. through interviews) each year.  

In household survey data, such as the SOEP, those with high earnings (and those 

with low earnings) are underrepresented as participation is voluntary. Respondents may 

also underreport their earnings. Household surveys are affected by sampling error and, 

in the case of longitudinal surveys, attrition over time. While this may also be so for 

administrative data—tax micro data or social security records are often only available as 

samples—their sample sizes are larger, and their sampling errors are therefore smaller. 

Despite these weaknesses, household survey data are very broad in the range of question 

that they ask with respect to income. They not only cover information on taxable and 

non-taxable earnings but also information on employment, such as working hours. This 

allows researchers to create, examine and contrast a number of different earnings 

definitions. Unlike administrative data, such as income tax records, which cover only 

persons subject to taxation, or social security records, which cover only employees 

contributing to the social security system, household survey data consist of a 

representative sample of all households. This allows researchers to calculate inequality 

measures that incorporate the full range, and not just the upper-tail or a subset, of the 

earnings distribution. 

An important feature of the SOEP is the regular addition of new samples every 

few years to maintain its representativeness of the German population, to improve the 

coverage of subpopulations, or both. A sample that is especially important for 

researchers interested in analysing income or earnings was added in 2002, improving 

the coverage of high-income households by oversampling this group. The main 

selection criterium of this high-income sample was household income—that is the sum 

of all income received by all household members aged 16 years and older. The addition 

of these households improved the SOEP’s ability to capture high incomes to some 

degree, but as I will argue not sufficiently to capture the very highest incomes. 

 
29 Household members of private households that move into a non-private household are followed, 
however. Then again, the use of cross-sectional weights excludes these persons from the weighted 
sample. 
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3.2.2 German Tax Record Data 
Chapter 2 documented the long-term trends in earnings inequality as measured 

by top earnings shares, using wage tax record data. A strength of this data source is its 

ability to capture the upper tail of the earnings distribution more accurately than other 

data sources. Yet, the aggregated nature of these data prior to 1992 made me focus 

exclusively on top earnings shares as these could be more precisely calculated by the 

interpolation methods of the top income share literature, which are appropriate for the 

upper tail of the distribution but not for the lower parts of the distribution. Chapter 2, 

therefore, did not examine the whole earnings distribution. A further weakness of the 

tax data is that they do not contain information related to employment and, therefore, do 

not allow one to examine subpopulations of employees. Earnings measures calculated 

from the data cover all employees with earnings in a particular year. It is, for example, 

impossible to restrict the population to full-time employees. Yet, this subgroup is 

commonly examined by the traditional earnings inequality literature. 

Data from German wage and income tax records are available to researchers in 

various forms. Tables from the German taxation statistics, which show the number of 

tax units and their total income across multiple income categories, have been available 

since the introduction of a modern income tax regime in 1871. Disaggregated tax data 

only became available recently; the first year they cover is 1992. The German top 

income share literature has used these data previously. Examples are Bach, et al. (2009, 

2013), Bartels and Jenderny (2015) and Bartels (2019).  

Various versions of these data exist, which vary in sample size and in the degree 

to which they are subject to anonymization. In this chapter, I use tax micro data 

(beginning in 1992) that provide the complete population of tax records and that have 

not been anonymized beyond removing indicators such as names and addresses. These 

data contain one observation for each tax unit, which in Germany is either a single 

person or a married couple. For my analysis, I split a married couple into two separate 

observations. 

Like in most countries, tax record data cover everyone who files a tax return. In 

Germany, however, employees who only receive wages or salaries with no further 

income are in most cases not required to file a tax return. Their wages or salaries are 

only subject to the wage tax (Lohnsteuer), which, while different in name, is not 

independent from the personal income tax (Einkommensteuer). Taxes levied on 

employees’ wages and salaries are directly transferred to the taxation offices by their 
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employers. For employees who must or choose to file a tax return, this transferred 

payment constitutes a prepayment on their final tax liability. For employees who do not 

file a tax return, this transferred payment is the only income tax they pay. As these 

employees are taxed through a simpler but separate process, they do not provide records 

in the income tax data. Some versions of the German tax record data, therefore, do not 

contain these non-filing employees. Nonetheless, records of these non-filing employees 

are separately collected. In some versions of the German tax record data, these records 

have been added to the records based on tax returns. 

I use two different versions of the tax micro data. For the years 1992, 1995 and 

1998, I use micro data from the combined wage and income tax statistic (Lohn- und 

Einkommensteuerstatistik or LEST), which contain the full population of all tax units—

tax filers and non-filing employees. For the years 2001 to 2011, I use data from the 

income tax statistic (Einkommensteuerstatistik or EST), which contain the full 

population of tax units that file a tax return—that is non-filing employees are not 

covered by these data. That non-filing employees are missing from these data does not 

significantly affect the comparability with previous years since very few of these non-

filing employees are at the top of the income distribution. I show this by comparing 

both versions in 2001, 2004, 2007 and 2010. That non-filing employees are missing 

from the 2001–2011 data has an impact, but that impact is small. 

Table 3.1 shows these differences. It compares mean earnings between the 

income tax statistics (EST) or and the combined wage and income tax statistic (LEST), 

focusing on the top 10% of each data source. 

Table 3.1: Percentage Difference in Means Between The Two Versions of The Tax 
Micro Data (%), 2001–2010 

Groups within the top 10% 2001 2004 2007 2010 
Top 1% 0.38 -0.58 -0.87 -1.34 
Top 1-2% 0.14 -0.99 -1.38 -1.54 
Top 2-3% 0.11 -1.15 -1.59 -1.72 
Top 3-4% 0.10 -1.33 -1.88 -1.98 
Top 4-5% 0.09 -1.46 -2.07 -2.16 
Top 5-6% 0.09 -1.68 -2.27 -2.38 
Top 6-7% 0.08 -1.73 -2.43 -2.51 
Top 7-8% 0.08 -1.86 -2.54 -2.70 
Top 8-9% 0.07 -1.92 -2.68 -2.83 
Top 9-10% 0.07 -2.10 -2.82 -3.00 

Sources: Research Data Centres of the German Statistical Offices, Lohn- und Einkommensteuerstatistik 
2001–2010 and Einkommensteuerstatistik 2001–2010. Author’s own calculations. 

Using the combined wage and income tax static in 1992, 1995 and 1998 and the 

income tax static from 2001 to 2011 provide me 14 years of tax record data. This is the 
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main data set of tax records I use. Alternatively, I consider using the combined wage 

and income tax statitic for all available years. This altenative data source provide me 

with only 7 years of data, but it has the advantage of avoiding the issues caused by 

excluding non-filers, as shown in Table 3.1. The figures in Appendix B use these 

alternative data. 

3.2.3 Definition of Earnings 

This chapter focuses on annual earnings—an earnings concept that captures all 

employment income received by a person throughout an entire year, which is usually 

the previous year. Annual earnings include wage and salary income of employees from 

all jobs, which is paid regularly throughout the year, and other employment related 

income (e.g. bonuses), which is paid less frequently, usually once a year.30 This chapter 

focuses on earnings of employees only—that is, persons who work for an employer and 

receive income for this work. Earnings of self-employed persons are beyond the scope 

of this chapter. 

The SOEP collects extensive information on earnings received in the previous 

calendar year, which I will call income year in what follows; any reference to a 

particular year will refer to the income year and not to the survey year, in which the 

earnings data were collected. My broadest definition of earnings (SOEP comprehensive, 

hereafter) makes use of almost all earnings components the SOEP offers. This definition 

includes earnings from the main and secondary jobs; payments for military or 

community service31; bonuses, such as end of year bonuses or profit-sharing bonuses; 

and severance or termination payments. Table 3.2 list the actual earnings components 

(variables) I use to construct my SOEP comprehensive earnings measure. The second 

column illustrates that this measure includes all earnings components that the SOEP 

collects, except income from self-employment (as my analysis focuses on employees) 

and payments towards commuting expenses that employers pay their employee; data on 

 
30 An alternative earnings concept is current earnings. This definition captures earnings received 
throughout shorter, more recent periods (e.g. a week or a month), focusing on current employment, 
usually excluding other employment income paid outside the reference period (e.g. bonuses), and for 
these reasons, providing less comprehensive information on employment income than annual earnings. 
That said, current earnings have the advantage that they can easily be related to job or employment 
characteristics as they often refer to one job. When analysing earnings inequality, considering both 
perspectives—annual and current—is valuable. While the SOEP collects annual as well as current 
earnings, the tax micro data only capture annual earnings. My analysis, which compares and combines 
both data sources, relies on a common earnings concept—which is annual earnings. 
31 These payments were only collected from 1995 to 2013. 
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these payments were only collected from 2005 and I exclude them to create a consistent 

earnings measure over time. 

Table 3.2: SOEP Earnings Components Compared Across Different Earnings 
Definitions, 1992–2011 (Survey Years: 1993–2012) 

 Are these SOEP earnings components included in… 

SOEP earnings components 
SOEP 

comprehensive 
SOEP 

harmonised 
TAX 

harmonised 
Earnings received regularly throughout the year 
A. Wages, Salary from main job    

- Regular wages and salary (incl. 
overtime) 

Yes Yes Yes 

- Additional pay for Sunday, public 
holiday or night-time work 

Yes Yes No (but upper 
limit applies) 

- Payments received after six weeks of 
absence from work (e.g. sick pay)1 

Yes Yes No2 

- Payments received from ‘unemployment 
agency’ to compensate for short-time 
work arrangements (Kurzarbeitergeld or 
Saison-Kurzarbeitergeld3) 

Yes Yes No2 

- Top-up payments related to semi-
retirement (Vorruhestand/Altersteilzeit) 

Yes Yes No2 

B. Income from self-employment No No No 
C. Income from secondary employment    

- Regular wages and salary (incl. 
overtime) 

Yes Yes Yes 

- Additional pay for Sunday, public 
holiday or night-time work 

Yes Yes No (but upper 
limit applies) 

- Payments received after six weeks of 
absence from work (e.g. sick pay)1 

Likely, yes (no 
hint in question 
to include this) 

Likely, yes (no 
hint in question 
to include this) 

No2 

D. Military community service pay (1995–
2013)4 

Yes No No 

    
Bonus payments    
E. 13th month salary Yes Yes Yes 
F. 14th month salary Yes Yes Yes 
G. Christmas bonus Yes Yes Yes 
H. Vacation bonus Yes Yes Yes (most) 
I. Profit-sharing Yes Yes Yes (if taxable) 
J. Other bonuses Yes Yes Yes (if taxable) 
    
Other employment related income    
K. Indemnity payment [severance pay, etc.]    

- Taxable (regular taxation) Yes Yes Yes 
- Non-taxable (or subject to reduced tax) Yes No No 

L. Commuting expenses, travel grant (since 
2005) 

No No Yes (if exceed 
tax-free amt.) 

Notes: The labels given to earnings components A–L are based on their CNEF variable labels. 
Components A–L sum to the CNEF variable ‘Individual Labor Earnings’. Subcomponents of A–L have 
been defined by the author for illustrative purposes and do not correspond to official SOEP variables. 
1This includes sick pay or similar payments made by social (or private) insurance providers on behalf of 
insured employees after six weeks of absence from work. Payments made by the employer for the first six 
weeks are considered regular wages and salary. 
2These payments are non-taxable and, therefore, not included in taxable gross earnings. They can, 
however, move taxpayers into higher tax brackets and are, therefore, collected by the tax authorities. The 
tax micro data, unfortunately, do not include appropriate variables to measure these payments consistently 
over time. 
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3Known as Schlechtwettergeld until 1996 and Winterausfallgeld until 2006. 
4Cash payment for compulsory or voluntary military service (Wehrsold), community service 
(Zivildienstvergütung), and voluntary social or ecological year (Aufwandsentschädigung für 
Bundesfreiwilligendienst). 

There is an issue with respect to how annual earnings are collected by the SOEP. 

Unlike questions about bonuses and termination payments, which refer to the entire 

income year, questions about respondents’ recurring earnings—that is, earnings from all 

jobs and military or community service—refer to a representative month (until 1992) or 

average monthly earnings (from 1993) of the income year.32 The SOEP data provide 

‘annualised’ versions of these variables (average monthly earnings multiplied by the 

number of months receiving these earnings), which is what I use. Nonetheless, 

collecting data on wages and salaries in this way reduces their variation to some degree. 

It is possible that these averaged data mask actual earnings in months a respondent 

receives unusually low or high earnings, which could lead to an upward bias at the 

bottom or a downward bias at the top of the annual earnings distribution. This is another 

reason why using tax data, which record actual annual earnings, to adjust top earnings 

in the SOEP may be beneficial when analysing measures of earnings inequality. 

Referred to as Bruttoarbeitslohn (gross wage) by German income tax law, 

annual earnings as captured by tax record data include all taxable income received by an 

employee in the course of their employment with one or multiple employers. This 

definition covers all recurring and non-recurring cash and non-cash income received by 

employees in the private or public sector. Excluded from this definition are non-taxable 

earnings, which are explicitly mentioned in the text of the German Income Tax Act 

(Einkommensteuergesetz or EStG). Non-taxable are, for example, payments received 

from social (or private) insurance providers while employed but temporarily not 

working (e.g. sick pay after the first six weeks of absence from work) or additional pay 

for Sunday, public holiday, or night-time work. Payments for military or community 

service are also non-taxable and are therefore not included in Bruttoarbeitslohn. A tax-

free threshold for termination payments existed prior to 2006, making only the amount 

above the threshold taxable. In some circumstances, termination payments are taxed at a 

more favourable tax rate, below a person’s marginal tax rate; the full amount (or 

remaining taxable amount prior to 2006) is then not included in Bruttoarbeitslohn. 

 
32 Until 1992 (survey year 1993), these questions referred to earnings of a particular month—preferably 
October; from 1994 (survey year 1993), they referred to average earnings across all months worked in the 
income year. 
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Table 3.2 provides a few more details on these and other non-taxable earnings 

components. This list, while non-exhaustive, covers the most important exclusions.33 

Despite the exclusion of certain non-taxable earnings, the tax data’s definition of annual 

earnings is very broad and likely captures more types of earnings than the SOEP 

(especially in the case of non-cash earnings or other less common earnings). 

A peculiar feature of the German income tax law is that it considers pensions of 

civil servants (Versorgungsbezüge) as taxable earnings.34 These pensions are therefore 

included in Bruttoarbeitslohn. Yet, researcher typically do not consider pensions as 

earnings; consequently, I deduct them. I refer to this taxable earnings definition as TAX 

harmonised, hereafter. 

An important contribution of this study is to relate earnings from the SOEP to 

earnings from the tax micro data. A like-with-like comparison requires earnings in both 

data sources to be defined as similarly as possible. My comprehensive definition that is 

based on SOEP data (SOEP comprehensive) includes taxable as well as non-taxable 

earnings; it is therefore not comparable to the narrower definition of taxable earnings 

that is used within the tax micro data. The tax micro data, however, do not allow me to 

make further refinements.35 I therefore make use of the more flexible SOEP data to 

improve the comparability between both data sources. I make two adjustments to my 

SOEP comprehensive definition to derive a more comparable definition, which I call 

SOEP harmonised (see Table 3.2). First, I exclude payments for military and 

community service as these are payments are non-taxable. Second, I exclude 

termination payments that are either non-taxable or taxed below the marginal tax rate; 

these payments are not included in the taxable earnings concept defined by the German 

 
33 Among the less important exclusions are, for example, support payments for childcare or for special 
occasions, such as weddings or births, (thresholds apply) or a number of non-cash earnings, such as 
employer provided uniforms or work clothes. 
34 Another peculiar feature of the German income tax law is that it attributes taxable earnings to the 
person receiving the earnings, who in some cases may not be person that earned them but another person 
who is entitled to them. Earnings of a deceased employee, for example, may show up as earnings in the 
tax record of their surviving partner. This issue arises more often for civil servant pensions (which I 
exclude) than for regular, non-pension earnings (which I cannot exclude). Excluding civil servant 
pensions from my taxable earnings measure resolves the issue for the majority of cases. However, 
because I cannot identify the tax records of those who had regular, non-pension earnings from another 
person attributed to them, I cannot resolve the issue for these tax records. That said, the number of tax 
records affected is small, which means that the measurement error caused by the issue is likely small as 
well. 
35 Further refinements are possible in some but not all years. The tax authorities collect limited data on 
earnings that, even though they are non-taxable, may move some taxpayers into higher income tax 
brackets (see Table 3.2 for more details). The tax micro data, unfortunately, do not include appropriate 
variables to measure these non-taxable earnings consistently over time. 
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income tax law. Whether or not a termination payment falls in this category depends on 

each employee’s special circumstances. I apply a simple rule to determine this, 

approximating the more complicated rules prescribed by the income tax law. I consider 

a termination payment as non-taxable earnings, which I exclude from my SOEP 

harmonised definition, if the employee was terminated by their employer or if their 

place of work ceased operating. In all other cases, I consider a termination payment as 

taxable earnings and include it in my definition. 

Despite my best efforts to improve the comparability of earnings between the 

SOEP and the tax micro data, differences remain. Table 3.2 lists the most important 

types of earnings that make up my SOEP harmonised and my TAX harmonised 

measures. Most components are included in both measures; some are included in only 

one of them. While the differences between both measures may seem to be important, it 

is effectively not the case because my interest in the TAX measure is limited to top 

earnings. The types of earnings not captured by the tax data are rarely received by 

employees at the top of the earnings distribution. If these types are received, they 

comprise a smaller share of total earnings than for employees further down the 

distribution. 

Additional pay for work on Sundays, public holidays, or at night is paid to some 

top earners (e.g. employed medical practitioners) but unlikely comprises a large share of 

earnings except for those who choose to work unusual hours often. Sick pay following 

six weeks of absence is paid to top earners; however, such long-term absence is rare, 

and highly paid professional and managerial jobs rarely cause sickness, injury, or 

require full recovery to return to work. Compensation pay for short-time arrangements 

is made to low paid workers in industries affected by seasonality; it is irrelevant to top 

earners. Tax-free top-up payments to semi-retired employees increase their base 

earnings by some percentage; base earnings are half the pre-retirement level. The 

reduction in total earnings makes it less likely for a semi-retired employee to remain a 

top earner. (Note that the tax-free payment cannot raise semi-retirement earnings above 

the pre-retirement level.) Bonus payments if non-taxable are often subject to a relatively 

low threshold, above which they become taxable. While non-taxable bonuses (or parts 

thereof) are missing from TAX earnings, they comprise a minuscule share of top 

earnings.  
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3.2.4 How Well Are Top Earnings Captured in the SOEP 
Tax record data do a good job of capturing earnings of those in the upper tail of 

the earnings distribution. Household surveys have been found to suffer from 

underreporting in the upper tail of the income distribution (e.g. Burkhauser et al. 2012, 

Burkhauser, Herault, et al. 2018, or Chapter 4). The SOEP is no different, as shown by 

Figure 3.1. 

The figure compares the top 10% in the SOEP data to the top 10% in the tax 

micro data. I assume the tax micro data are superior in capturing top earnings. I 

therefore use this data source as the benchmark for evaluating the SOEP data. The 

definition of earnings in both data sets has been harmonized as discussed in the previous 

subsection (see SOEP harmonised and TAX harmonised). The top 10% has been 

divided into 100 groups, each representing 0.1% of all employees. Mean earnings of 

each group are then compared across the two data sets. A ratio above 100 indicates that, 

for a particular group, mean earnings in the SOEP data are larger than mean earnings in 

the tax micro data, and vice versa.  

According to Figure 3.1, the SOEP is doing quite well in capturing earnings of 

the top 10–5%. It is, however, underreporting the earnings of the top 5% in almost all 

years. It is doing better in some years, for example in 1998 or 2002, when the SOEP 

only underreports earnings for the top 1.5–2%. In general, the problem of 

underreporting gets worse as one moves up into higher earnings groups.  
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Figure 3.1: Mean Incomes of the Top 10% Compared Between SOEP and Tax Micro 
Data, 1992–2011 

 
Sources: SOEP v33.1 (international); Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992–1998 and Einkommensteuerstatistik 2001–2011. Author’s own 
calculations. 

3.2.5 Combining Earnings from Tax Records and SOEP Data 

As discussed in the previous section, top earnings are underrepresented in the 

SOEP data. The addition of the high-income sample from 2001 may have somewhat 

lessened the problem, but not by much. Based on the findings I report in Figure 3.1, I 

merge data from the tax micro data (TX) to improve the SOEP’s ability to capture top 

earnings. I refer to this new data set as SOEP-TX. To create these data, I apply the same 

method Burkhauser, Herault, et al. (2018) use to correct for the underreporting of top 
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incomes in UK survey data, replacing the incomes of the top 5% with income data from 

UK tax micro data.  

I have shown in Figure 3.1 that underreporting in the SOEP is an issue for the 

top 5%. In some years, underreporting only becomes an issue for higher groups. The 

adjustment procedure I use replaces SOEP data with tax micro data for the groups that 

underreport earnings. This procedure requires that both the SOEP data and the tax micro 

data are comparable: both data sets must use the same definition of earnings. I begin by 

ordering employees in both data sets by their earnings so that the employee with the 

highest earnings is at the top and the employee with the lowest earnings is at the bottom 

of the distribution. I then divide the distribution in each data set into cells of equal size 

so that each of these cells contains 0.1% of the total number of employees, which is 

equal to 0.1% of the weighted population of employees calculated from the SOEP data. 

In determining each of these cells, I weight all employees in the SOEP data by applying 

the appropriate population weights. (The tax data do not require any weighting because 

they comprise the entire population of employees.) At this point of the procedure, each 

employee belongs to 1 of 1000 non-overlapping cells (1000 cells covering 0.1% are 

equal to 100% of the data). In the next step, I average over the earnings of employees 

within each cell of the tax data. These cell-means are still ranked from high at the top to 

low at the bottom. Starting with the first cell at the top and continuing in sequence with 

lower ranked cells, I replace the SOEP earnings value of each employee within each cell 

with the corresponding cell-mean from the tax data. I stop assigning cell-means from 

the tax micro data as soon as the top 5% or some higher group has received a new 

earnings value. I repeat the procedure for each year and for both versions of the tax 

micro data. The cut-off points at which I stop assigning new earnings values are shown 

in Table 3.3. These values are chosen from Figure 3.1 (and Figure B1) and correspond 

roughly to when the SOEP data begins to underreport earnings. The resulting data sets 

are called SOEP-TX (14 data points) and SOEP-TX (7 data points). The data set with 

14 data points—that is years—is the main data set I use in this chapter. 
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Table 3.3: Proportion of the Earnings Distribution Adjusted, 1992–2011 (%) 
Year SOEP-TX (14 data points) SOEP-TX (7 data points) 
1992 4.5 4.5 
1995 2.5 2.5 
1998 1.5 1.5 
2001 3.5 3.5 
2002 2.0 – 
2003 4.0 – 
2004 5.0 5.0 
2005 5.0 – 
2006 4.0  
2007 4.0 4.5 
2008 3.5 – 
2009 3.5 – 
2010 4.0 3.0 
2011 3.5 – 

Sources: SOEP v33.1 (international); Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992–1998 and Einkommensteuerstatistik 2001–2010. Author’s own 
calculations. 

3.3 Using the Adjusted SOEP-TX Data 

3.3.1 Replicating Top Earnings Shares of Chapter 2 

The adjusted SOEP-TX data should better capture top earnings than the 

unadjusted SOEP data. I demonstrate that this is the case. I begin by looking at the top 

1% earnings share, a measure that has been discussed extensively in Chapter 2. It 

measures the share of earnings received by the top 1% of all employees. The tax data set 

I used in Chapter 2 was a good source from which to calculate this share, given that that 

these data captured top earnings very well. Using the now improved survey data, I can 

re-calculate this share. 
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Figure 3.2: Top 1% Share Compared Across Various Data Sources, 1992–2010 

 
Sources: SOEP v33.1 (international); Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992–1998 and Einkommensteuerstatistik 2001–2010. Author’s own 
calculations. 

Figure 3.2 shows the top 1% share I created in Chapter 2 (black solid line with 

circles). The share increased from 1992 to 2010, indicating rising earnings inequality 

during that period. The same share calculated from the unadjusted SOEP data shows a 

similar trend. Its level is, however, much lower. This is unsurprising as I have 

previously shown: the unadjusted SOEP data underreport top earnings. This figure also 

shows something else: a sudden increase in the level from 1998 to 2001. This increase 

corresponds to the addition of the high-income sample. While that sample was 

introduced in 2002, the first income year it affected was 2001. Prior to the addition, 

between 1992 and 1998, the top 1% share is consistently lower than after 2001. The 

addition of the high-income sample led to a persistent increase in the level after 2001, 

not nearly enough, however, to bring the unadjusted SOEP data in line with the tax 

micro data. 

 Figure 3.2 shows that the adjusted SOEP-TX data are much better at capturing 

top earnings. The top 1% share calculated from this data is somewhat lower than the 

original share from Chapter 2, but not by much. Some of the differences are likely 

caused by absence of pensioners in the SOEP-TX data. The tax micro data used in 
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Chapter 2 had some pensioners included. Yet, the larger gap in 2007 and 2010 cannot 

be explained by this. These two years coincide with a change in how earnings data was 

collected by the German tax authorities. From 2005, it became mandatory for employers 

to transmit earnings data to the tax authority electronically. It is possible that this 

improvement led to more employees with low earnings being captured by the tax data. 

Adding employees with low earnings to the tax data will lead to increases in the top 1% 

share. The SOEP-TX data is unaffected by this change as employees below the top 5% 

are never used in the adjustment process. 

As mentioned before, there are two versions of the adjusted data that I have 

created: one with 14 years of data, and one with 7 years of data but with a somewhat 

higher accuracy. Figure 3.2 demonstrates that both versions of these data produce 

virtually the same results. Because the data set with 14 years is just as good at capturing 

top earnings but offers more years, I use it as the main data set for the remainder of this 

chapter. Alternative figures, which use the more accurate 7-year version, are available 

in Appendix B. 

Figure 3.3 shows the same comparisons for other parts of the top 10%. The 

adjusted top 1–0.5% and top 0.5% shares follow quite closely the shares from Chapter 

2. There are fewer similarities in the other parts of the top 10%. The adjustment 

procedure improved levels but changed trends only little. This is not surprising as the 

adjustment never replaced the values of the top 10–5% of employees. It did replace the 

values of the top 5–1%, but the fraction affected by that replacement varied from year to 

year. 

Adjusting the original SOEP data with tax micro data clearly improved the 

survey data’s ability to capture top earnings as demonstrated by Figures 3.2 and 3.3. 

The adjusted data indicate higher levels of earnings inequality over the examined period 

than the unadjusted data. The adjusted top earnings share closely track those from 

Chapter 2. That said, these shares seem to be somewhat more accurate than those from 

Chapter 2. The adjusted SOEP-TX data are unaffected by the two minor data issues 

affecting the tax micro data. The tax data of Chapter 2 included some pensioners, who 

were not employees, and likely improved the collection of (low) earnings from 2005. 
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Figure 3.3: Top 10–5%, 5–1%, 1–5% and 0.5% Shares Compared Across Various Data 
Sources, 1992–2010 

 
Sources: SOEP v33.1 (international); Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992–1998 and Einkommensteuerstatistik 2001–2010. Author’s own 
calculations. 

3.3.2 Other Measures of Earnings Inequality 

The adjusted SOEP-TX data allow me to calculate various inequality measures. 

Table 3.4 does so for 1992, 2001, and 2011. The first panel of that table still focuses on 

measures for all employees, that is full-time and part-time employees. The other two 

panels, which examine different subgroups of employees, are discussed in a later 

subsection. 
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Table 3.4: Impact of Using SOEP-TX Data on Various Measures of Earnings 
Inequality, 1992, 2001 and 2011 

 Level of inequality  Change over time (%) 
 Unadjusted SOEP  Adjusted SOEP-TX  Unadjusted SOEP  Adjusted SOEP-TX 

  1992 2001 2011  1992 2001 2011  
1992– 
2001 

2001– 
2011 

1992– 
2011   

1992– 
2001 

2001– 
2011 

1992– 
2011 

Taxable earnings of employees 
Top 0.5% 2.7 3.4 4.0   3.6 4.4 4.8   29.8 17.0 51.8   20.9 10.1 33.2 
Top 1% 4.5 5.5 6.1   5.6 6.6 7.2   23.5 11.2 37.4   16.9 9.4 27.8 
Top 10% 25.5 27.7 28.8   26.6 28.7 30.0   8.5 4.1 13.0   8.0 4.6 12.9 
P99.5 / P50 4.2 5.2 5.5   5.1 5.7 6.7   24.3 4.3 29.6   12.7 18.1 33.1 
P99 / P50 3.8 4.2 4.5   4.0 4.5 5.0   12.6 5.4 18.6   12.7 11.7 25.9 
P90 / P50 2.0 2.1 2.3   2.0 2.1 2.3   6.0 7.1 13.6   6.0 7.1 13.6 
P75 / P50 1.5 1.5 1.6   1.5 1.5 1.6   5.0 4.5 9.8   5.0 4.5 9.8 
P25 / P50 0.5 0.4 0.4   0.5 0.4 0.4   -18.2 1.5 -16.9   -18.2 1.5 -16.9 
P10 / P50 0.2 0.1 0.1   0.2 0.1 0.1   -20.2 2.1 -18.5   -20.2 2.1 -18.5 
Gini 0.389 0.430 0.444   0.397 0.438 0.453   10.6 3.1 14.1   10.2 3.3 13.9 

Earnings of full-time, prime aged employees 
Top 0.5% 2.2 2.8 2.4   3.3 3.7 3.6  25.6 -13.7 8.3   11.8 -0.9 10.8 
Top 1% 3.7 4.5 4.1   5.1 5.4 5.7  18.9 -7.0 10.6  7.3 4.5 12.1 
Top 10% 21.3 22.3 22.8  22.6 23.4 24.6  5.0 1.9 7.0  3.7 5.1 8.9 
P99.5 / P50 3.5 4.2 4.1  4.5 4.7 5.3  18.8 -2.6 15.8  5.3 13.3 19.3 
P99 / P50 3.1 3.2 3.7  3.6 3.6 4.2  4.6 15.0 20.3  -1.3 17.1 15.5 
P90 / P50 1.8 1.7 1.9  1.8 1.7 1.9  -0.2 6.7 6.5  -0.2 6.7 6.5 
P75 / P50 1.3 1.3 1.4  1.3 1.3 1.4  -0.5 3.9 3.4  -0.5 3.9 3.4 
P25 / P50 0.7 0.7 0.7   0.7 0.7 0.7  -0.1 -1.5 -1.6  -0.1 -1.5 -1.6 
P10 / P50 0.5 0.5 0.5   0.5 0.5 0.5  0.4 -3.9 -3.5  0.4 -3.9 -3.5 
Gini 0.262 0.272 0.287   0.274 0.283 0.303   4.0 5.2 9.4   3.0 7.4 10.6 

Earnings of full-time, prime aged employees (excluding civil servants) 
Top 0.5% 2.3 2.9 2.5   3.4 3.8 3.8  25.0 -13.9 7.6   11.9 -1.2 10.5 
Top 1% 3.9 4.6 4.2   5.3 5.7 5.8  18.8 -8.0 9.3  7.3 3.4 10.9 
Top 10% 21.8 22.8 23.2  23.2 24.0 25.2  4.6 1.9 6.7  3.3 5.1 8.6 
P99.5 / P50 3.7 4.3 4.1  4.9 4.8 5.5  16.1 -4.4 11.0  -2.0 14.7 12.4 
P99 / P50 3.2 3.3 3.8  3.7 3.6 4.4  5.5 15.2 21.6  -2.2 23.3 20.5 
P90 / P50 1.8 1.8 1.9  1.8 1.8 1.9  0.9 8.9 9.9  0.9 8.9 9.9 
P75 / P50 1.3 1.3 1.4   1.3 1.3 1.4  -0.8 4.8 4.0  -0.8 4.8 4.0 
P25 / P50 0.7 0.7 0.7   0.7 0.7 0.7  0.5 -2.2 -1.7  0.5 -2.2 -1.7 
P10 / P50 0.5 0.5 0.5   0.5 0.5 0.5  1.2 -4.1 -3.0  1.2 -4.1 -3.0 
Gini 0.268 0.278 0.294   0.281 0.289 0.312   3.9 5.7 9.7   2.9 7.8 10.9 

Sources: SOEP v33.1 (international); Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992–1998 and Einkommensteuerstatistik 2001–2011. Author’s own 
calculations. 

The adjusted top 1% share for all employees was 5.6% in 1992 and rose to 7.2% 

by 2011—an increase of 27.8%. That increase was much lower than the increase of the 

unadjusted share (37.4%). It is unclear why the unadjusted trend is higher. The gap in 

levels remained roughly the same: the adjusted top 1% share was 1.1 percentage points 

higher in the three years presented. These results reiterate what we have seen in Figure 

3.2.  

Most measures presented in Table 3.4 indicate that measured inequality 

increases when the SOEP is adjusted to better capture the earnings of employees with 

very high earnings. Trends are flatter. That said, some measures, such as the P90/P50 

ratio (90th percentile divided by the median), are unaffected by the adjustment. This is 

not surprising as such measures sidestep the issue of underreported top earnings by 
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focusing on lower parts of the earnings distribution. These ratios are common in the 

earnings inequality literature. By ignoring top earnings, these measures miss the 

complete picture when it comes to earnings inequality. 

Figure 3.4: Gini Coefficient, Unadjusted SOEP and Adjusted SOEP-TX, 1992–2011 

 
Sources: SOEP v33.1 (international); Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992–1998 and Einkommensteuerstatistik 2001–2011. Author’s own 
calculations. 

The Gini coefficient, perhaps the best-known inequality measures, considers the 

entire distribution and not just certain parts. Figure 3.4 shows the Gini coefficient for 

earnings and how it is affected by the adjustment procedure. As we have seen earlier, 

better capturing top earnings in the SOEP leads to higher levels of measured inequality. 

Again, while the Gini coefficient is still increasing, its trend has become less steep. The 

unadjusted Gini coefficient increased by 14.1% from 1992 to 2011; the adjusted 

increased by 13.9% (see Table 3.4). 

3.3.3 From All Employees to Full-time, Prime-aged Employees 

The chapter so far has focused on inequality in taxable earnings of all 

employees. This section refines that earnings definition. It first moves beyond taxable 

earnings and looks at a more comprehensive definition of earnings that also includes 

non-taxable earnings. Taxable earnings, which is referred to as SOEP harmonised and 
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TAX harmonised in Table 3.2, is a useful definition as it allows to directly compare the 

SOEP with the tax micro data. The broader earnings definition—referred to as SOEP 

comprehensive—can be calculated by adding back non-taxable earnings. These non-

taxable earnings components are listed in Table 3.2. For the rest of this chapter, I now 

use the comprehensive earnings definition based on the adjusted SOEP-TX data. 

The earnings inequality literature often focuses on inequality among full-time, 

prime-aged employees, who are the most common employee type. These employees are 

more closely attached to the labour market than employees close to retirement or than 

younger employees still completing their education. It is reasonable to restrict the 

analysis to these more closely attached employees. Of course, excluding part-time 

employees from measures of inequality will decrease measured inequality because their 

annual earnings are typically lower than those of full-time employees. Focussing on 

prime-aged employees, by excluding those younger than 25 years and those older than 

54 years, will decrease measured inequality for the same reason. 

Figure 3.5 shows what happens to the top 1% share when it is restricted to full-

time, prime-aged employees. Figure 3.6 shows the same for the Gini coefficient. As 

expected, inequality in earnings among that group is much lower when compared to all 

employees. Further, inequality did not rise as quickly. The top 1% share rose by only 

12.1% from 1992 to 2011, compared to 27% for all employees; the values for the Gini 

coefficient are 10.6% and 13.9%, respectively (see Table 3.4). Lower levels and flatter 

trends also apply to the other inequality measure presented in Table 3.4. 



 

63 
 

Figure 3.5: Top 1% Share Compared Across Various Definitons of Earnings, 1992–
2011 

 
Sources: SOEP v33.1 (international); Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992–1998 and Einkommensteuerstatistik 2001–2011. Author’s own 
calculations. 

The top 1% share of full-time, prime-aged employees presented here takes a 

different, perhaps a more important, perspective from that of the share of all employees 

presented in Chapter 2. There, the focus was on creating a long-run series of top 

earnings shares. Here, the focus is on creating inequality measures that best represent 

what happened to earnings inequality more recently. The tax micro alone was unable to 

do support such analyses; the adjusted SOEP-TX data, on the other hand, supports the 

analysis of a variety of different inequality measures and earnings definitions. 

Taking another look at the results presented in Table 3.4 reveals that the 

adjustment procedure, which matches the tax to the SOEP data, affects the trends of the 

inequality measures differently. Inequality rose less quickly for measures that include 

all employees; it rose faster for measures of full-time, prime-aged employees. The level 

of inequality is higher for all inequality measures. 
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Figure 3.6: Gini Coefficient Compared Across Various Definitons of Earnings, 1992–
2011 

 
Sources: SOEP v33.1 (international); Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992–1998 and Einkommensteuerstatistik 2001–2011. Author’s own 
calculations. 

3.3.4 Excluding Civil Servants 

That comprehensiveness of the adjusted SOEP-TX is an important advantage 

over other data sources. German social security records, which are also commonly used 

to examine earnings inequality, comprise data on private sector employees only; they 

exclude civil servants or public sector employees. The only reason civil servants are not 

included is because they do not contribute to the compulsory social security system. 

There are no economic reasons why civil servants should be treated any differently in 

analyses of earnings inequality. Figures 3.5 and 3.6 show what happens to earnings 

inequality when civil servants are excluded from the top 1% share and the Gini 

coefficient. Both, inequality measures indicate higher levels of inequality, suggesting 

that many civil servants do not receive high earnings. This suggests that, all else equal, 

data sources that exclude civil servants overestimate earnings inequality compared to 

data sources that include them. Despite the important advantages of social security 

records—large samples, collected administratively—, including both private and public 
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sector employees in analyses of inequality paints a more complete and more reasonable 

picture of earnings inequality.  

Social security records in Germany suffer from the additional caveat that 

earnings are censored at some point. Trying to lessen that problem, researchers typically 

make distributional assumption about the censored part of the distribution. The SOEP-

TX data presented in this chapter does not require making such distributional 

assumptions. 

3.4 Conclusion 
Neither tax nor survey data are the best data source for examining earnings 

inequality in Germany. German tax micro data are better at capturing top earnings; 

survey data from the SOEP are better at capturing other parts of the distribution as well 

as non-taxable earnings. This chapter has combined the two data sources and has 

produced a data set that integrates the strengths of both. These new data allowed me to 

examine a variety of different inequality measures and earnings definitions.  

The chapter provides new evidence on German earnings inequality, 

documenting levels and trends from 1992 to 2011. New results indicate higher levels of 

earnings inequality over this period than unadjusted survey data suggest. Inequality rose 

less quickly for measures that include all employees; it rose faster for measures of full-

time, prime-aged employees. 

The previous chapter (Chapter 2) presented top earnings shares for the same 

period. The shares presented in this chapter are improved versions of the shares 

presented there. They have been calculated from the adjusted survey data. The tax data 

of the previous chapter were affected by some minor issues; the adjusted survey data are 

not. Further, top earnings shares of full-time, prime-aged employees provide a new and 

different perspective. These are employees who are closely attached to the labour 

market and earnings inequality among them is an important issue. 

This chapter has also shown that it is important to include both private and 

public sector employees in the analysis of earnings inequality. Social security records, a 

common data source in German earnings inequality research, exclude public sector 

workers. All else equal, despite the advantages these data have, they tend to 

overestimate earnings inequality when they exclude public sector workers. 
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4 Using Tax Records to Improve Measures of Australian 

Income Inequality 
(with Richard V. Burkhauser and Roger Wilkins36) 

4.1 Introduction 
While people may disagree on what level of income inequality is appropriate, 

meaningful debates about the desirability of current levels of and trends in inequality 

can only occur if the available evidence is reliable. In Australia, most estimates of 

income inequality are based on the Australian Bureau of Statistics’ (ABS) Survey of 

Income and Housing (SIH)37 and the Household, Income and Labour Dynamics in 

Australia (HILDA) Survey. Both surveys have much in common. Yet, as pointed out by 

Wilkins (2014a) and, more recently, by a report of the (Australian) Productivity 

Commission (2018), estimates of income inequality differ between the two surveys, 

often substantially. 

Consider, for example, the Gini coefficient of equivalised disposable household 

income—a common measure of income inequality.38 According to the SIH, the Gini 

coefficient rose considerably between 2000 and 2008; yet, according to the HILDA 

Survey, it remained relatively stable during this period. From the outset, it is unclear 

which survey provides the more accurate representation of the Australian income 

distribution. The conflict in their findings therefore means it is uncertain whether 

income inequality worsened or  remained the same. In other words, the available 

evidence on Australian income inequality is, indeed, unreliable—at least from 2000. 

 
36 For more information on their contribution, see the preface of this thesis. 
37 Previously known as the Survey of Income and Housing Costs (SIHC). 
38 The Gini coefficient is a summary measure of inequality defined between 0 and 1 and considers the 
entire distribution. Equalised disposable household income is household size-adjusted income that 
captures income received by all household members. It includes all government transfers received and 
excludes income tax—hence the term disposable income. Post-tax, post-transfer income is another 
common term to describe disposable income. 
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In this study, we seek to explain why the current estimates of income inequality 

are unreliable and to offer alternative, more accurate estimates. Our hypothesis is that 

estimates of income inequality differ between the SIH and the HILDA Survey because 

they underreport the income of top income tax units (in the case of Australia the 

individual) and because the degree of this underreporting varies between the two 

surveys and over time. Two observations support this hypothesis. First, while it has 

been known for a while—at least in theory—that household surveys underreport the 

income of top income persons, recent empirical studies find strong evidence that 

confirm this, comparing survey data to tax record data, a data source that excels in 

recording the income of top income tax units (persons or families) (Burkhauser et al. 

2012, Burkhauser, Herault, et al. 2018). 

Second, the SIH underwent major revisions during the 2000s, changing the way 

that data on certain income sources were collected. Some of these changes substantially 

improved the collection of income sources that are disproportionally earned by top 

income persons in Australia. Business and investment income are one example. In 2003, 

the SIH began asking respondents to estimate their expected business and investment 

income of the current year, which improved the measurement of these income sources, 

avoiding the downward bias of the old methodology, which assumed business and 

investment income to be identical to business and investment income of the previous 

year. The HILDA Survey, by contrast, underwent only minor changes, none 

disproportionately affecting the incomes of top income persons. Everything else equal, 

capturing more income of top income persons will increase inequality as estimated by 

most inequality measures. This may explain why we see rising inequality in the SIH 

between 2000 and 2008 and a relative flat trend in the HILDA Survey. 

The first contribution of this study is to examine whether the SIH and the 

HILDA Survey do indeed underreport the income of top income persons and whether 

they do so inconsistently over time. It is, therefore, useful to consider alternative data 

sources to which both surveys can be compared. Such a data source must be known to 

capture the income of top income persons well. Income tax records are such a data 

source. Numerous studies have shown that tax record data are especially useful when 

investigating the concentration of income at the top of the (taxable) income distribution. 

Atkinson, et al. (2011) summarise an extensive international literature that uses top 

income shares to describe and analyse long-run inequality trends. 
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Income tax records from the Australian Tax Office (ATO) have for some time 

now been used by researchers to examine top income shares in Australia. Atkinson and 

Leigh (2007) were the first to make extensive use of these records. From taxation 

statistics published by the ATO, they create historical series of Australian top income 

shares. Burkhauser, et al. (2015) revise and improve these series. More recently, 

Burkhauser, Hahn, et al. (2018) use customised tax record data they requested directly 

from the ATO to make further improvements to the estimation of Australian top 

incomes shares. Their study briefly mentions the potential of combining such 

customised tax data with Australian survey data to create more accurate inequality 

measures. With the establishment of ALife, a longitudinal data set of Australian tax and 

superannuation data, a new source of Australian tax record data has emerged. Access to 

these data is currently restricted and may preclude matching to other data sources, such 

as household surveys. Thus, we have not used nor have we sought to use ALife data for 

this study. 

Instead, we use customised data we requested and received from the ATO. More 

detailed than the data used by Burkhauser, Hahn, et al. (2018), these new data can be 

matched to income data from the two Australian surveys we want to examine. We 

consider these customised data as the benchmark for measuring the taxable income of 

top income persons.39 We create an income definition that is common across all three 

data sources, defining income in the two surveys as close as possible to the taxable 

income definition available in the customised tax data. We find that both surveys 

underreport income in the upper decile. The degree of which this is so, however, varies 

over time and between surveys.  

Ours is not the first study to examine whether top incomes are underreported in 

survey data. Burkhauser, Herault, et al. (2018), for example, show that UK household 

survey data (the Households Below Average Income [HBAI] Survey) do not fully 

capture the income of top income persons. Yet, ours is first Australian study to examine 

this problem in either of the two major Australian surveys of household income. 

The second contribution of our study is that we use the customised tax data we 

received from the ATO to replace the incomes of some top income persons in the SIH 

and HILDA Survey, thus correcting for underreported top incomes. This allows us to 

 
39 We use the term taxable income here loosely. Taxable income is a concept the Australian Tax Office 
(ATO) uses to determine tax liabilities. Our use of taxable income comes close but cannot be used 
interchangeably with the ATO definition. 
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recalculate measures of income inequality that are more accurate than those publicly 

available at present. We additionally modify the most recent HILDA tax and benefit 

model—a Stata program created by Hahn and Wilkins (2020)—to recalculate taxes and 

(some) family benefits to determine a person’s disposable or post-tax, post-transfer 

income. We then apply the HILDA tax and benefit model to the adjusted HILDA data. 

Not only does this allow us to examine measures of household gross income, but also 

measures of household disposable income, the latter of which, when adjusted for the 

size of the household (i.e. when equivalised), is the gold standard in inequality 

research.40 

With these new inequality measures we contribute new evidence to the 

Australian income inequality literature (our final contribution in this study). We find 

that measured inequality increases when household survey data is adjusted using tax 

record data. Importantly, we also find that inequality increases, as measured in our 

corrected ABS SIH data. The increase is greater in earlier years than in more recent 

years. A consequence of this is that, while our new (adjusted) SIH estimates of 

inequality in earlier years are higher than the previous estimates, there is very little 

growth in inequality as measured by the adjusted SIH data in the 2000s. We are thus 

able to reconcile much of the differences in estimated trends between SIH and HILDA 

over this period. 

4.2 Recent Trends in Australian Income Inequality 
This section introduces the two Australian household surveys we examine in this 

study: the Survey of Income and Housing (SIH) and the Household, Income and Labour 

Dynamics in Australia (HILDA) Survey. We briefly describe these surveys, discussing 

similarities and differences between them, and look at some of the changes they 

underwent after 2000. The focus here is on how the surveys collect income, in particular 

top incomes, and how that collection has changed over time. We then introduce two 

income inequality measures we use throughout this study. We finally contrast estimates 

from the SIH and the HILDA Survey to show how these inequality estimates differ in 

levels and in trends since 2000. 

 
40 The HILDA tax and benefit model cannot be directly applied to the SIH because it relies on 
information not available in the unit record file made available to researchers, such as private health 
insurance coverage and separate distinction of taxable versus non-taxable government benefits. We 
therefore do not report SIH estimates of disposable income for the incomes adjusted using the ATO data. 
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4.2.1 The SIH and the HILDA Survey 

Predecessors of the SIH have been collected by the Australian Bureau of 

Statistics (ABS) since 1969. At first, collection occurred in irregular intervals. In 1994 

the SIH was then known as the Survey of Income and Housing Costs and its collection 

became more regular. It was eventually renamed as the Survey of Income and Housing 

(SIH). In the post-2000 period examined in this study, the SIH was conducted in 2000–

01, 2002–03, 2003–04 and then every two years. The SIH is a cross-sectional household 

survey. As such, with minor exceptions such as for residents of non-private dwellings, it 

seeks to be representative of the Australian population in a particular year. Every survey 

year, a new cross-sectional sample is drawn from the in-scope population. Households 

or persons are not linked over time. Population weights ensure that each cross-section is 

representative of the population. We use the Confidentialised Unit Record Files 

(CURFs) for this study. 

The HILDA Survey began in 2001 and has been conducted every year since 

then. It is a longitudinal household survey and seeks to be representative of the 

Australian population. Like the SIH, its initial sampling frame excludes non-private 

households. A defining feature of this survey is that it tracks households and its 

members over time. As such, only the first wave, 2001, is a pure cross-section of the 

Australian population. Subsequent waves are therefore subject to attrition, which, 

fortunately, is quite low (Summerfield et al., 2020). Moreover, immigrants arriving after 

2001 are under-represented. Population weights ameliorate the effect of attrition and 

improve representativeness, so that for most intents and purposes each year can be 

treated as a cross-section. Further, a refreshment sample added in 2011 improved 

representativeness, particularly in respect of immigrants arriving between 2001 and 

2011. We use the HILDA General Release for this study. 

Sample sizes in the SIH exceed those in the HILDA Survey—except in 2000–

01, when the SIH sample was slightly smaller (Table 4.1). Since 2009–10, this gap has 

become much more pronounced, despite the HILDA Survey sample top-up in 2010–11 

(Taylor, 2018). In general, larger sample sizes will lead to more precise income 

estimates and will better capture less common, more difficult to sample household 

types, such as high-income households. All else equal, just considering the differences 

in sample sizes over time, SIH estimates should have become more precise, with better 

coverage of top incomes, than comparable HILDA estimates.  
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Another observation on sample sizes: in the HILDA Survey, they change little 

over time, except for the permanent increase that occurred in 2010–11, when a 

refreshment sample was added. SIH samples sizes vary much more, with the sample 

size especially large in 2009–10. The precision of estimates and the coverage of top 

incomes will likely be affected by this variability. 

 

Table 4.1: Number of Households in SIH and HILDA Survey Samples, 2000–01 to 
2013–14 

Year SIH HILDA Survey 
2000-01 6,786 7,682 
2001-02 – 7,245 
2002-03 10,211 7,096 
2003-04 11,361 6,987 
2004-05 – 7,125 
2005-06 9,961 7,139 
2006-07 – 7,063 
2007-08 9,345 7,066 
2008-09 – 7,234 
2009-10 18,071 7,317 
2010-11 – 9,543 
2011-12 14,569 9,537 
2012-13 – 9,555 
2013-14 14,162 9,538 

Sources: SIH CURF files, 2000–01 to 2013–14; HILDA Survey, General Release 19. Authors’ own 
calculations. 

Both surveys collect income data from all household members aged 15 years 

and over, considering a variety of income sources. Over the period we examine, the SIH 

collects data on current weekly income and on annual income received in the previous 

financial year. Current weekly income has become the preferred measure by the ABS, 

who uses this measure in their own publications (for example, ABS, 2015). We follow 

that convention but annualise current weekly income to make it comparable to the 

HILDA Survey and tax data. The HILDA Survey produces a comprehensive measure 

for annual income but not for current weekly income—only wage and salary income 

and government benefits are measured on a current weekly basis, thereby not capturing 

other income sources, most important of which are business and investment income. 

Neither of the surveys collect information on personal income tax directly from 

their respondents; rather, taxes are estimated. Selected government benefits that 

individuals or families may receive from the Australian Government are also estimated 

(e.g. Family Tax Benefit Part A and Part B). The tax and benefit model used by the 

HILDA Survey is publicly available, but the model used by the ABS for the SIH is not. 
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Consequently, when we adjust incomes using tax data, we only re-estimate taxes and 

benefits for the HILDA Survey. See Hahn and Wilkins (2020) for the original Stata 

code of that model. 

Missing income values occur in both surveys, and both use imputation 

techniques to deal with this issue. It is unclear, however, which survey provides the 

more accurate imputed values.41 The HILDA Survey frequently uses longitudinal 

information—a person’s non-missing income values over time—to impute incomes. 

The SIH, however, can only use cross-sectional information—a similar person’s non-

missing income values in a given year—to impute incomes. That said, the SIH has 

larger sample sizes in all but one year over the period we examine, which will improve 

the accuracy of the imputed values. Just how much that offsets the lack of longitudinal 

information is unclear. 

One of the advantages of the HILDA Survey in measuring income is that its 

income questions change little over time, ensuring greater consistency in across-year 

comparisons.  However, the income variables that are derived from these questions 

improve in every release, through manual edits, updated income imputation, better 

estimation of taxes and benefits, and improved concepts of how these variables should 

be derived. Wilkins (2014b), for example, describes a major revision to the HILDA 

model for derived income variables. Further, population weights are recalculated for 

every release, taking into account the most recent estimates of the Australian 

population. Importantly, all these changes are applied to all waves and not just to the 

most recent wave. 

In contrast, each release of the SIH stands on its own with less concern with its 

consistency with previous releases. Occasionally, the ABS will provide a revised edition 

of a previous release that corrects data errors. In addition, when the ABS makes major 

methodological changes to their questionnaires or derived income concepts they may 

provide some income variables that are backward compatible. But unlike the HILDA 

Survey, which heavily weights the consistency of its income measures across time in 

any decision that would require a change in their data collection methods, the ABS has 

been less concerned with the consistency of its income measures with respect to across-

 
41 We are unaware of any systematic study that compares the performance of imputation between the two 
surveys. For more information on the HILDA Survey imputation methods, see Hayes and Watson (2009). 
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year comparisons. The ABS acknowledges this decision on their part and for this reason 

warns against comparing its SIH cross-sections values over time (ABS, 2019).  

Despite this warning, the SIH has nevertheless been used extensively to study 

household income inequality over time.42 Of course, placing a lower priority on 

consistency has allowed the ABS to make major improvements to the way they collect 

information on income (some of which are discussed below). However, such 

improvements to income imputation, derived income concepts, estimation of taxes and 

benefits, or population weights—any improvements that are unrelated to the collection 

of data—are not applied to previous years. Not only does this approach cause further 

inconsistency over time but the failure to apply them to previous years of their cross-

sectional data comes at the cost of improving the quality of these previous SIH cross-

sectional data. 

4.2.2 Changes to Top Incomes in the SIH and the HILDA Survey Since 2000 

Focussing on the incomes of top income persons and hence on the households in 

which they live, we will now discuss some of the changes made to both surveys since 

2000. Wilkins (2014a) provides an overview for the period up to 2009–10 of the 

changes made affecting income data. A full account of the changes made is beyond the 

scope of our study; rather, we focus on those changes most likely to impact on the 

measurement of top incomes. 

As already discussed, due to increases in sample size since 2000, SIH income 

estimates have likely become more precise, with better coverage of top incomes, than 

comparable HILDA estimates. 

Perhaps the most important of these changes to the SIH came in 2003–04 when 

the SIH began asking respondents to estimate their expected business and investment 

income in the current year. This improved the measurement of these income sources, 

avoiding the downward bias of the old methodology, which assumed current business 

and investment income to be identical to business and investment income of the 

previous year. Business and investment income disproportionally goes to high income 

persons. The HILDA Survey, by contrast, has always asked respondents for their actual 

business and investment income directly. We would therefore not expect an 

improvement in the measurement of that income source over time. 

 
42 A recent example is the biennial ACOSS poverty report (Davidson et al., 2020). 
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Other changes to the SIH in 2003–04 that potentially improved measurement of 

incomes, and particularly incomes of high-income earners, were the addition of explicit 

instructions to respondents to include salary-sacrificed wage and salary income and to 

include dividend imputation credits in reported dividend income. Further changes 

introduced in 2007–08 also likely to have improved income measurement was the 

inclusion of irregular payments such as bonuses in wage and salary income, and the 

inclusion of workers’ compensation lump sum payments in income. 

Thus, the SIH underwent several changes after 2000 that are likely to have 

improved the measurement of top incomes. The HILDA Survey, by contrast, underwent 

relatively minor changes, the only one significantly impacting the incomes of top 

earners being the explicit identification of salary-sacrificed wage and salary income 

from 2009–10 onwards. Indeed, some of the improvements the ABS made to the 

collection of top incomes were already implemented in the HILDA Survey from its 

inception. 

4.2.3 Gini Coefficients of Equivalised Household Income Since 2000 

Research on income inequality often focuses on the analysis of equivalised 

household income. We use two closely related income concepts in our study. Equalised 

gross household income is household size-adjusted income that captures the income 

received by all household members before personal income tax has been deducted. 

Equivalised disposable household income is the corresponding after-tax income 

concept. This income measure approximates the resources available to each individual 

household member, assuming that resources are shared equally within households. This 

is standard assumption in the income inequality literature. The larger the household, the 

larger the opportunities to share resources, such as housing. Due to these economies of 

scale, larger households require less income per person to secure a certain standard of 

living than smaller households do. In this chapter, we use the ‘modified OECD’ scale 

(Hagenaars et al., 1994). This scale adjusts the size of the household by assigning one to 

the first household member aged 15 and over, 0.5 to each additional household member 

aged 15 years and over, and 0.3 to each child under 15 years of age. Household income 

is equivalised by dividing by this scale. The inequality measure on which we focus is 

the Gini coefficient. 

Figure 4.1 presents estimated Gini coefficients from the two survey data sources 

over the period from 2000–01 to 2013–14. Estimates are presented for equivalised gross 
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income and equivalised disposable income. As expected, both surveys find greater 

inequality in gross income than in disposable income. But there are differences in levels 

and trends depending on the choice of the data set. Focusing first on gross income, there 

is very little difference between the surveys up until 2003–04. This is also the case for 

the disposable income Gini coefficient. However, there is a substantial increase in the 

SIH Gini coefficients between 2003–04 and 2007–08 (especially between 2005–06 and 

2007–08) which is not matched in the HILDA Survey. Between 2007–08 and 2011–12, 

the gap between the data sets in both Gini measures narrows as the HILDA Ginis 

increase and SIH Ginis fall. The gap increases somewhat after 2011–12 as the SIH rises 

more than HILDA.  

The opening up of the gap in Gini values between 2003–04 and 2007–08  

coincides with the most significant changes in measurement of income in the SIH. This 

timing is therefore consistent with improvements in income capture, particularly among 

people with higher incomes, being at least partially responsible for the divergence 

between the SIH and the HILDA Survey in inequality trends. It is, however, only 

circumstantial evidence, and it remains an open question whether inequality did indeed 

rise sharply in the mid-2000s or not. 
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Figure 4.1: Gini Coefficients of Equivalised Gross and Equivalised Disposable 
Household Income, 2000–01 to 2013–14 

 
Sources: SIH CURF files, 2000–01 to 2013–14; HILDA Survey, General Release 19. Authors’ own 
calculations. 
Note: Negative and zero income values excluded. 

4.3 Comparing Australian Tax Record and Australian Survey Data 
We expect the SIH and the HILDA Survey to underreport income going to top 

income persons and their households. Here, we provide an analysis to investigate this, 

using Australian tax record data as the benchmark. Tax record data are better able to 

capture the income of top income persons than survey data. Numerous studies have 

shown that tax record data are especially useful when investigating the concentration of 

income at the top of the (taxable) income distribution. Atkinson, et al. (2011) 

summarise many such international studies. Burkhauser, Hahn, et al. (2018) overview 

the Australian top income share literature, which uses income tax record data. 

We begin by describing a customised data set of aggregated tax records we 

requested from the ATO. We then introduce an income concept we call taxable gross 
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strategy to adjust the upper tail of the income distribution in both surveys. This 

adjustment matches our tax record data to each survey. 

4.3.1 Australian Tax Record Data 

The tax record data we use cover 14 financial years, spanning the period from 

2000–01 to 2013–14. Even though the data are based on the actual income tax records 

of all tax filers, for reasons of confidentiality, we only requested aggregate data on a 

subset of tax filers. These data consist of 2,000 cells per year and each of these cells 

summarise selected income and demographic data of 1,000 tax filers. These tax filers 

were chosen after ranking from highest to lowest the entire database of income tax 

records by taxable gross income. The data we received from the ATO comprise the two 

million highest-earning tax filers in each year. That number translates to slightly more 

than 10% of the population aged 15 years and over.43 

The income concept by which we requested tax filers to be ranked is based on 

‘Total Income or Loss’. This ATO income concept captures all taxable income before 

deductions for individual taxpayers. Appendix Table C1 lists the modification we make 

to this income concept. The most important modification is the removal of net realised 

capital gains and dividend imputation (or franking) credits. Capital gains are typically 

not collected by surveys, and it is unclear whether dividend imputation credits should be 

counted as income.44 

Modified ‘Total Income or Loss’ is the closest we can get to an income 

definition that allow us to compare the tax data with the two surveys. Our ideal measure 

would be gross income—income from all income sources, taxable and non-taxable. Yet, 

non-taxable income is largely not collected by the ATO. We therefore call the income 

definition we use in our tax data ‘taxable gross income’. 

The customised tax data we received are aggregate data. Cell sizes of 1,000 

persons, while still small, will lead to some measurement error due to aggregation. 

Table 4.2 demonstrates this. It lists percentage differences between estimated and actual 

 
43 This proportion decreased somewhat over the 14 years for which we have data—from 13.3% in 2000–
01 to 10.7% in 2013–14. 
44 See Burkhauser, et al. (2015) for an extensive discussion of why capital gains and imputation credits 
are excluded. Larrimore, et al. (2021) argue that even if you want to include capital gains in your 
empirical measure of income, based on Haig-Simon principles, one should use accrued capital gains 
rather than realised taxable capital gains in your analysis. In addition, they show that realised capital gains 
are not a good proxy for accrued capital gains in the United States.  
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total incomes for some top quantile groups. The income definition is taxable gross 

income. The estimated values are calculated by us using our aggregate tax data. The 

actual values come from Burkhauser, Hahn, et al. (2018), who received the actual 

numbers from the ATO. Their total income values are based on the individual income 

tax records held by the ATO and were produced about one year before the ATO sent us 

our aggregate tax data. 

Table 4.2: Comparing Our Tax Data With Tax Data Used by Burkhauser, Hahn, and 
Wilkins (2018), Percentage Differences, 2000–01 to 2012–13 

Year Top 10% Top 5% Top 1% Top 0.5% Top 0.1% 
2000-01 -1.1e-06 -3.6e-06 -6.3e-05 -5.2e-04 -4.4e-03 
2001-02 -1.1e-06 -3.7e-06 -6.4e-05 -5.1e-04 -1.2e-02 
2002-03 -2.6e-07 -4.6e-06 -1.1e-04 -4.7e-04 -1.3e-02 
2003-04 -3.9e-07 -4.2e-06 -1.2e-04 -3.6e-04 -1.0e-02 
2004-05 -5.9e-07 -1.1e-06 -1.1e-04 -3.2e-04 -2.1e-03 
2005-06 -9.5e-07 -3.7e-06 -2.6e-05 -6.3e-05 -7.9e-03 
2006-07 -4.6e-07 -4.0e-06 -1.0e-04 -3.2e-04 -1.2e-02 
2007-08 -2.6e-07 -5.9e-07 -6.1e-05 -1.5e-04 -8.0e-03 
2008-09 -5.4e-07 -3.6e-06 -9.2e-05 -2.9e-04 -5.4e-03 
2009-10 0.10 0.10 0.09 0.09 0.09 
2010-11 0.15 0.15 0.13 0.12 0.07 
2011-12 0.22 0.20 0.15 0.12 0.01 
2012-13 0.47 0.45 0.42 0.40 0.42 

Sources: Customised ATO tax record data (Burkhauser, Hahn, and Wilkins, 2018); Customised ATO tax 
record data (this study). Authors’ own calculations. 

We consider any differences between the estimated and the actual values as 

measurement error. According to Table 4.2, measurement error increases from the lower 

quantiles to the higher quantiles. But, even in the highest groups, the error is quite low. 

It remains quite stable across all groups until 2009–10. Every year since then, the 

measurement error increases slightly. This increase is, however, unrelated to the 

precision of our aggregate data. Instead, we believe that these additional differences 

occur because of constant revisions the ATO applies to the underlying tax record data. 

The inclusion of late filers and the amendments of previous tax returns are likely 

reasons for these revisions. It is possible, even likely, that these revisions occur because 

of the tax returns of high-income earners, given this is a group with a large number of 

incomes sources and complex tax returns. Unfortunately, there is little we can do to 

ameliorate this problem. 

4.3.2 How Well Do the Surveys Do? 

Before we can compare the tax data to the survey data, we must create taxable 

gross income in these two surveys. For each year in which the SIH was conducted 

between 2000–01 and 2013–14, Figure 4.2 compares the top 10% of persons by income 
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in the SIH and the HILDA Survey with the top 10% of persons by income in the tax 

data. Specifically, for each of 100 equally sized groups in the top 10%, the mean in the 

survey data relative to the mean in the tax data is presented. Note that the comparison 

relates to personal income of individuals, not household income. 

We see that prior to 2007–08, the SIH was consistently below the tax data 

throughout the top 10%. From 2007–08, however, this ceased to be the case, with a 

considerable increase in capture of incomes of the top 10% evident The only exception 

since then is in 2011–12, a year in which the SIH once again under-captures income 

throughout the top 10%. By contrast, the HILDA Survey has consistently had higher 

measured income in the top 10% than the tax data up to approximately the top 1% and 

has consistently under-captured income in the top 1%. 
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Figure 4.2: Comparing Means of Taxable Gross Income to the Benchmark (Tax Data = 
100), Top 10%, Selected Years  

 
Sources: SIH CURF files, 2000–01 to 2013–14; HILDA Survey, General Release 19; Customised ATO 
tax record data. Authors’ own calculations. 
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We begin by transforming our aggregated tax record data, which consist of 

2,000 groups of 1,000 persons, creating separate observations for each of the 1,000 

persons, assigning to each the mean gross taxable income of each group. The mean is 

just total taxable gross income of each group divided by 1,000. The resulting data set 

contains 2 million persons in each year, ranked from the highest to the lowest income 

value.  

We prepare the two survey data sets likewise. We first rank all persons in the 

survey data set by their personal gross taxable income from highest to lowest value. 

Applying the appropriate population weights, we expand the data so that one 

observation corresponds to exactly one unweighted person.  

With both tax record data and survey data corresponding to individual persons 

ranked by their gross taxable income, we assign income values from the former to the 

latter, one person at a time. The person with the largest income receives the largest 

income value of the tax data; the person with the second largest income value receives 

the second largest income value of the tax data, and so forth. We continue this process 

until the tax data are exhausted. We finally bring the now-adjusted survey data into the 

original form, collapsing the unweighted-person-per-observation form back into the 

original weighted-person-per-observation form. The collapsing procedure calculates a 

mean income value using the original population weights for each of the original 

weighted persons.  

The approach only adjusts income values that we deem as too low; it will not 

replace a person’s income if the donor value from the tax data is below the recipient 

value in the survey data.45 

Table 4.3 shows the cut-off points of our approach. Up until 2005–06, all, or 

nearly all the top 10% of personal incomes in the SIH are replaced with higher values. 

From 2007–08 onwards, only in 2011–12 is 10% of incomes replaced, with between 

0.1% and 5.3% replaced. The proportion of incomes replaced in the HILDA Survey is 

relatively stable over the 2000–01 to 2013–14 period, fluctuating between 0.5% and 

2.1%. 

 
45An alternative approach could replace all survey income values with the corresponding tax data values. 
Appendix Figures C1 to C4 show the results of an approach that replaces the top 10% entirely in every 
year for both survey data sets. These appendix figures correspond to the figures we discuss in the 
remainder of this chapter.  
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Table 4.3: Proportion of the Income Distribution Adjusted, 2000–01 to 2013–14 (%) 
Year SIH HILDA Survey 
2000-01 9.7 1.0 
2001-02 – 1.0 
2002-03 10.0 1.3 
2003-04 10.0 1.0 
2004-05 – 0.5 
2005-06 10.0 0.5 
2006-07 – 0.7 
2007-08 1.0 0.9 
2008-09 – 0.8 
2009-10 5.3 0.5 
2010-11 – 1.1 
2011-12 10.0 0.9 
2012-13 – 1.3 
2013-14 0.1 2.1 

Sources: SIH CURF files, 2000–01 to 2013–14; HILDA Survey, General Release 19; Customised ATO 
tax record data. Authors’ own calculations. 

To illustrate how the adjustment process impacts the personal income 

distribution, Figures 4.3 and 4.4 respectively show for the SIH and the HILDA Survey 

how the distribution of income changes in the top 1% and the top 10% in 2000–01. 

They show that, while adjustments of the SIH and HILDA Survey data are somewhat 

similar for the top 1%, this is not the case for the top 10% where considerably more and 

larger upward adjustments are made for the SIH data. 
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Figure 4.3: Impact of Adjusting SIH Taxable Gross Income in 2000–01 

 
Sources: SIH CURF files, 2000–01 to 2013–14; Customised ATO tax record data. Authors’ own 
calculations. 
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Figure 4.4: Impact of Adjusting HILDA Taxable Gross Income in 2000–01 

 
Sources: HILDA Survey, General Release 19; Customised ATO tax record data. Authors’ own 
calculations. 
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household income using these adjusted personal gross and disposable incomes of 

individuals. 

Calculating gross income from taxable gross income is straightforward and 

requires only a few modifications. Calculating disposable income requires us to 

estimate a respondent’s personal income tax. As noted earlier, we apply the HILDA tax 

and benefit model to the HILDA Survey to estimate taxes payable on the adjusted 

HILDA Survey income data, but we do not estimate income taxes for the adjusted SIH 

data, because the ABS has not made their tax and benefit model publicly available.46 

The effects of the adjustments to top personal incomes in the SIH and HILDA 

Survey data on household equivalised incomes are shown in Figures 4.5 and 4.6.47 

Figure 4.5 considers equivalised gross income. It shows that adjustment using tax 

record data increases inequality as measured by the Gini coefficient for both surveys, 

but in general more so for the SIH. Moreover, while the adjustment has similar effects 

on HILDA Survey estimates across the entire period, it has greater effects on SIH 

estimates in the early years of the 2000s. The net result is that inequality is consistently 

higher in the SIH than in the HILDA Survey, but the rise in inequality in the SIH is 

much more subdued for the adjusted series than the unadjusted series (best 

demonstrated by comparing Panels’ C and D). 

 
46 See footnote 40. 
47Appendix Tables C2 and C3 list the actual Gini values. Appendix Tables C4 and C5 list the Gini values 
for an alternative adjustment that replaces the top 10% entirely (also see footnote 45). 
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Figure 4.5: Gini Coefficient of Equivalised Gross Household Income, Before and After 
Adjustment, 2000–01 to 2013–14 

 
Sources: SIH CURF files, 2000–01 to 2013–14; HILDA Survey, General Release 19; Customised ATO 
tax record data. Authors’ own calculations. 
Note: Negative and zero income values excluded. 
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Figure 4.6: HILDA Survey Estimates of the Gini Coefficient of Equivalised Disposable 
Household Income, Before and After Adjustment, 2000–01 to 2013–14 

 
Sources: HILDA Survey, General Release 19; Customised ATO tax record data. Authors’ own 
calculations. 
Note: Negative and zero income values excluded. 

4.5 Conclusion 
By adjusting top personal incomes in household survey data using the higher 

quality data available from tax record data, we have shown that inequality as measured 

by the Gini coefficient is increased. Under-capture of top incomes by the two major 
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albeit considerably smaller than the unadjusted SIH. It is possible that there was some 

rise in inequality in the mid-2000s picked up by the SIH that was not captured by the 

HILDA Survey. However, it is also possible that the changes made to the SIH in this 

period affected measurement of incomes below the top 10% in a manner that increased 

measured inequality. For example, it is conceivable that low business incomes were 

better captured after the move to respondent estimation of current business income. The 

tax data cannot assist in identifying this potential improvement in SIH data quality, but 

it may nonetheless be a source of the rise in measured income inequality in the SIH in 

the mid-2000s. 
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5 Conclusion 
This thesis has examined some aspects of earnings and income inequality in 

Germany and Australia. It has used data from tax records and from household surveys. 

A particular focus has been on combining these two types of data to create data sets that 

capture the entire distribution of earnings and income. The combined tax-survey data 

sets have proven to be superior in capturing top incomes than unadjusted survey data 

alone. These adjusted data sets retained the ability of their underlying household survey 

data to capture lower to middle parts of the income distribution. This has allowed me to 

explore broader measure of inequality beyond top shares. Such measures included Gini 

coefficients of earnings and household equivalised income. The adjusted data also 

allowed me to explore inequality among subgroups such as full-time, prime aged 

employees. 

I have shown the value of using German wage tax data in creating historical 

series of top earnings shares. The long-run nature of such series requires consistency. 

This requirement outweighs any consideration for the perfect inequality measure. The 

wage tax data I have used allowed the consistent calculation of top earnings shares from 

1926 to 2010. These series provide new evidence on German earnings inequality.  

I found a U-shape pattern with the top earnings shares falling from 1926 through 

the mid-1970s and almost continuously rising thereafter. This pattern was similar but 

not identical to the one observed in the US and UK. US shares began to rise earlier than 

the German and UK shares and remained substantially above the shares of these two 

countries. The French shares were distinctly different, following W-shape like pattern. 

Over the entire period (1957–2010) that it was possible to disaggregate the data 

by gender, women are underrepresented among top earners. Despite an increase in their 

labour force participation from 1957 to 1986, their share in the top 10% and top 1% of 

all workers remained unchanged. Only after German reunification in 1990 did women’s 

presence among top earners begin to increase. 
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The German and Australian tax record data I have used in this thesis did not 

allow me to explore broader measures of earnings or income inequality. But they 

proved useful when matched to survey data. The three household surveys I have used 

(German SOEP, Australian SIH, and Australian HILDA Survey) under-capture top 

earnings and top incomes compared to tax record data. My thesis has shown this. By 

adjusting top earnings and top incomes in household survey data using the higher 

quality tax record data, I have shown that measured inequality is increased. It did not 

matter how inequality was measured, whether by top shares or by Gini coefficients. 

This finding applied to annual earnings inequality in Germany and to income inequality 

in Australia. 

The Australian chapter (Chapter 4) has highlighted the importance of measuring 

income consistently over time when one is interested in trends of measured inequality. 

The chapter has shown that inconsistently capturing top incomes over time leads to 

incorrect trends. This point was made by examining the two main Australian household 

surveys. The extent of under-capture of top incomes by the SIH was greater in the early 

2000s than in the late 2000s. The rise in income inequality in the 2000s exhibited by the 

unadjusted SIH data is considerably reduced when top incomes are adjusted to match 

tax record data.  

While it is generally desirable that the data used to measure inequality should 

capture top incomes as best as possible, it is also important for one to be aware that 

improvements in measuring top incomes over time may have undesirable consequences. 

Inequality measures will not be comparable across time unless one adjusts the 

underlying data (or the measures). Matching higher quality tax records to the underlying 

data, as demonstrated in this thesis, is one possible solution. 
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A1 Tables Containing Top Earnings Shares and Percentile Ratios 

Table A1: Top Earnings Shares and Top Percentile to Median Ratios for All Employees 

Year 
Top 
10% 

Top 
5% 

Top 
1% 

Top 
0.5% 

Top 
0.1% 

 P90/ 
P50 

P95/ 
P50 

P99/ 
P50 

P99.5/ 
P50 

P99.9/ 
P50 

 % of total earnings  Percentile to median ratio 
German Reich 

1926 33.25 21.81 8.18 5.54 2.36  2.40 3.21 5.71 7.09 13.23 
1928 32.99 21.71 8.20 5.40 2.27  2.50 3.35 5.89 7.07 13.86 
1932 35.83 23.47 8.69 5.79 2.45  2.69 3.62 6.34 8.44 14.51 
1934 33.36 21.71 7.88 5.18 2.11  2.53 3.38 6.01 7.70 13.45 
1936 31.77 20.61 7.63 4.95 2.13  2.41 3.15 5.48 6.28 13.41 

West Germany 
1950 24.51 15.13 5.30 3.42 1.23  1.80 2.17 3.64 4.57 7.95 
1955 24.69 15.43 5.25 3.36 1.25  1.81 2.25 3.69 4.46 8.16 
1957 24.62 15.29 5.12 3.25 1.22  1.82 2.26 3.65 4.40 7.69 
1961 24.37 15.08 5.00 3.20 1.22  1.78 2.22 3.53 4.24 7.42 
1965 23.50 14.29 4.60 2.90 1.05  1.75 2.11 3.24 3.84 6.72 
1968 23.87 14.44 4.58 2.88 1.02  1.78 2.16 3.28 3.97 6.45 
1971 23.46 13.93 4.26 2.64 0.90  1.78 2.10 3.10 3.73 6.00 
1974 23.43 13.93 4.15 2.57 0.86  1.79 2.13 3.08 3.62 5.82 
1977 24.20 14.55 4.58 2.84 0.99  1.81 2.19 3.30 3.85 6.40 
1980 24.55 14.81 4.70 2.92 0.99  1.83 2.21 3.34 4.09 6.65 
1983 25.26 15.35 4.94 3.07 1.06  1.87 2.28 3.51 4.22 7.15 
1986 25.95 15.94 5.25 3.33 1.18  1.91 2.34 3.67 4.59 7.82 
1989 26.19 16.25 5.53 3.48 1.23  1.90 2.38 3.79 4.66 8.21 
1992 26.39 16.48 5.70 3.66 1.32  1.90 2.35 3.89 4.95 8.81 
1995 26.55 16.55 5.71 3.66 1.32  1.92 2.38 3.91 4.95 8.88 
1998 27.48 17.47 6.40 4.24 1.67  1.96 2.45 4.18 5.40 10.35 
2001 28.30 18.07 6.67 4.45 1.81  2.03 2.56 4.38 5.66 10.83 
2004 29.63 18.81 6.77 4.46 1.75  2.20 2.78 4.69 6.01 11.17 
2007 31.57 20.45 7.77 5.24 2.19  2.37 3.05 5.35 7.01 13.70 
2010 31.70 20.47 7.63 5.07 2.03  2.43 3.13 5.49 7.17 13.65 

East Germany 
1992 21.88 12.99 3.97 2.41 0.76  1.68 1.97 2.91 3.52 5.54 
1995 23.81 14.47 4.62 2.86 0.96  1.82 2.21 3.44 4.17 6.77 
1998 25.20 15.41 5.01 3.13 1.09  1.95 2.38 3.75 4.58 7.60 
2001 26.22 16.10 5.28 3.32 1.18  2.06 2.52 4.01 4.90 8.24 
2004 28.15 17.34 5.68 3.58 1.27  2.23 2.77 4.39 5.38 9.08 
2007 29.65 18.70 6.58 4.27 1.61  2.31 2.89 4.85 6.14 11.53 
2010 29.51 18.45 6.36 4.06 1.45  2.40 2.98 4.96 6.27 11.04 

Reunified Germany 
1992 26.72 16.66 5.74 3.67 1.32  2.00 2.47 4.06 5.14 9.11 
1995 26.42 16.43 5.63 3.60 1.29  1.95 2.41 3.94 4.97 8.84 
1998 27.40 17.35 6.28 4.14 1.62  1.99 2.49 4.20 5.40 10.22 
2001 28.24 17.97 6.55 4.35 1.75  2.07 2.60 4.41 5.66 10.70 
2004 29.61 18.74 6.68 4.38 1.71  2.25 2.84 4.75 6.07 11.16 
2007 31.50 20.36 7.66 5.15 2.13  2.41 3.09 5.40 7.04 13.57 
2010 31.52 20.29 7.50 4.97 1.96  2.45 3.15 5.51 7.16 13.51 

Sources: Lohnsteuerstatistik 1926–1992; Einkommensteuerstatistik 1926–1936; Research Data Centres of 
the German Statistical Offices, Lohn- und Einkommensteuerstatistik 1992–2010. See Appendix Table A6 
for more details. Author’s own calculations. 
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Table A2: Top Earnings Shares and Top Percentile to Median Ratios for Men 

Year 
Top 
10% 

Top 
5% 

Top 
1% 

Top 
0.5% 

Top 
0.1% 

 P90/ 
P50 

P95/ 
P50 

P99/ 
P50 

P99.5/ 
P50 

P99.9/ 
P50 

 % of total earnings  Percentile to median ratio 
West Germany 

1955 23.40 14.70 5.09 3.30 1.23  1.67 2.11 3.48 4.34 8.01 
1957 23.30 14.50 4.92 3.18 1.21  1.69 2.11 3.42 4.28 7.64 
1961 22.99 14.26 4.84 3.14 1.22  1.68 2.09 3.29 3.97 7.43 
1965 21.94 13.39 4.41 2.83 1.04  1.61 1.96 2.93 3.73 6.45 
1968 22.24 13.50 4.40 2.78 1.00  1.65 1.98 3.08 3.66 6.33 
1971 21.78 13.01 4.06 2.51 0.87  1.65 1.98 2.95 3.55 5.67 
1974 21.98 13.05 4.00 2.47 0.82  1.67 1.95 2.91 3.49 5.38 
1977 22.66 13.66 4.38 2.74 0.96  1.69 2.05 3.08 3.76 6.33 
1980 22.94 13.89 4.49 2.79 0.96  1.71 2.06 3.16 3.82 6.49 
1983 23.97 14.62 4.77 2.97 0.98  1.77 2.15  4.22 6.99 
1986 24.58 15.17 5.10 3.23 1.15  1.79 2.20 3.58 4.45 7.64 
1989            
1992 25.27 15.88 5.60 3.60 1.31  1.82 2.24 3.86 4.90 8.83 
1995 25.50 16.02 5.63 3.63 1.31  1.85 2.29 3.87 4.93 8.97 
1998 26.68 17.14 6.44 4.30 1.71  1.90 2.38 4.19 5.48 10.70 
2001 27.55 17.77 6.76 4.55 1.90  1.96 2.47 4.35 5.70 11.17 
2004 28.82 18.43 6.84 4.55 1.82  2.03 2.57 4.45 5.79 10.99 
2007 31.00 20.28 7.97 5.44 2.33  2.16 2.78 5.02 6.71 13.43 
2010 31.24 20.34 7.80 5.24 2.14  2.23 2.88 5.21 6.89 13.39 

East Germany 
1992 21.86 13.13 4.11 2.51 0.79  1.67 1.99 3.04 3.72 5.97 
1995 24.26 14.93 4.88 3.04 1.04  1.87 2.30 3.68 4.55 7.53 
1998 25.99 16.11 5.37 3.39 1.20  2.00 2.49 4.03 5.00 8.52 
2001 27.24 16.98 5.73 3.65 1.33  2.11 2.65 4.32 5.37 9.25 
2004 29.13 18.22 6.18 3.94 1.44  2.24 2.84 4.64 5.81 9.99 
2007 30.85 19.77 7.16 4.71 1.82  2.32 2.99 5.16 6.63 11.99 
2010 30.68 19.54 6.93 4.47 1.62  2.40 3.08 5.34 6.84 12.12 

Reunified Germany 
1992 25.75 16.17 5.67 3.64 1.32  1.86 2.31 3.90 4.96 8.92 
1995 25.65 16.07 5.61 3.60 1.30  1.88 2.33 3.91 4.96 8.97 
1998 26.88 17.20 6.39 4.25 1.68  1.93 2.42 4.20 5.47 10.62 
2001 27.80 17.86 6.72 4.51 1.86  1.99 2.51 4.38 5.71 11.10 
2004 29.12 18.58 6.83 4.53 1.80  2.09 2.64 4.54 5.88 11.08 
2007 31.25 20.40 7.95 5.41 2.30  2.22 2.87 5.14 6.85 13.57 
2010 31.39 20.40 7.76 5.19 2.10  2.29 2.96 5.33 7.02 13.50 

Sources: Lohnsteuerstatistik 1955–1992; Research Data Centres of the German Statistical Offices, Lohn- 
und Einkommensteuerstatistik 1992–2010. See Appendix Table A6 for more details. Author’s own 
calculations. 
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Table A3: Top Earnings Shares and Top Percentile to Median Ratios for Women 

Year 
Top 
10% 

Top 
5% 

Top 
1% 

Top 
0.5% 

Top 
0.1% 

 P90/ 
P50 

P95/ 
P50 

P99/ 
P50 

P99.5/ 
P50 

P99.9/ 
P50 

 % of total earnings  Percentile to median ratio 
West Germany 

1955 24.85 14.79 4.28 2.47 0.70  2.06 2.53 3.79 4.41 5.60 
1957 24.37 14.40 4.14 2.39 0.67  1.99 2.42 3.59 4.18 5.53 
1961 23.80 14.06 4.03 2.29 0.63  1.90 2.27 3.43 3.94 5.14 
1965 23.43 13.64 3.82 2.16 0.59  1.92 2.26 3.28 3.72 4.89 
1968 24.70 14.48 3.98 2.23 0.58  2.06 2.45 3.59 4.00 4.49 
1971 25.10 14.51 3.88 2.21 0.55  2.15 2.56 3.53 3.97 3.85 
1974 24.24 13.91 3.68 2.05 0.56  2.12 2.46 3.36 3.62 4.95 
1977 24.09 13.86 3.77 2.20 0.68  2.08 2.44 3.28 3.72 4.76 
1980 24.28 13.94 3.78 2.18 0.65  2.08 2.45 3.29 3.74 5.05 
1983 24.33 13.92 3.76 2.17 0.65  2.10 2.48 3.28 3.69 5.02 
1986 24.72 14.26 3.94 2.31 0.72  2.10 2.51 3.36 3.80 5.50 
1989            
1992 24.44 14.14 4.03 2.40 0.77  2.06 2.43 3.29 3.83 5.70 
1995 24.54 14.24 4.08 2.43 0.77  2.06 2.45 3.35 3.88 5.81 
1998 24.97 14.67 4.41 2.69 0.91  2.09 2.48 3.50 4.13 6.52 
2001 25.64 15.18 4.61 2.82 0.94  2.15 2.56 3.72 4.41 6.97 
2004 27.32 16.22 4.91 2.98 0.98  2.36 2.83 4.15 4.92 7.65 
2007 28.75 17.33 5.47 3.38 1.15  2.49 3.03 4.59 5.54 9.04 
2010 28.91 17.47 5.52 3.41 1.15  2.52 3.06 4.66 5.65 9.20 

East Germany 
1992 21.07 11.93 3.23 1.87 0.53  1.73 1.98 2.60 3.94 4.11 
1995 22.17 12.67 3.51 2.04 0.60  1.89 2.18 2.94 3.39 4.69 
1998 23.18 13.32 3.72 2.18 0.65  2.01 2.34 3.18 3.67 5.20 
2001 23.96 13.83 3.90 2.29 0.68  2.08 2.44 3.36 3.89 5.58 
2004 26.12 15.28 4.38 2.56 0.78  2.29 2.74 3.91 4.49 6.46 
2007 27.23 16.18 5.02 3.10 1.06  2.39 2.84 4.14 4.98 8.17 
2010 27.32 16.10 4.85 2.94 0.94  2.45 2.94 4.19 5.02 7.82 

Reunified Germany 
1992 24.49 14.21 4.02 2.39 0.76  2.06 2.44 3.33 3.83 5.64 
1995 24.09 13.97 3.98 2.36 0.74  2.03 2.39 3.28 3.79 5.59 
1998 24.63 14.43 4.28 2.60 0.86  2.07 2.46 3.45 4.04 6.28 
2001 25.33 14.93 4.49 2.73 0.90  2.14 2.54 3.65 4.32 6.73 
2004 27.10 16.05 4.81 2.91 0.94  2.35 2.82 4.10 4.84 7.45 
2007 28.48 17.14 5.40 3.33 1.13  2.47 2.99 4.51 5.45 8.90 
2010 28.61 17.21 5.40 3.33 1.11  2.50 3.03 4.57 5.54 8.96 

Sources: Lohnsteuerstatistik 1955–1992; Research Data Centres of the German Statistical Offices, Lohn- 
und Einkommensteuerstatistik 1992–2010. See Appendix Table A6 for more details. Author’s own 
calculations. 
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Table A4: Overall Share of Women Among Employees and Share of Women in Top 
Earnings Groups of the Combined Earnings Distribution 

Year Overall Top 10% Top 5%  Top 1% Top 0.5% Top 0.1% 
West Germany 

1955   8.48 6.73  2.48 2.01 1.53 
1957 33.84 8.34 6.62  2.76 2.02 1.39 
1961 34.18 9.07 6.69  2.72 1.72 1.50 
1965 34.41 8.33 6.20  2.77 1.88 1.60 
1968 34.05 7.64 6.55  3.22 1.79 1.46 
1971 34.89 7.65 6.51  3.16 1.66 1.44 
1974 35.64 8.55 6.21  3.17 2.51 1.47 
1977 36.51 8.64 5.56  3.18 2.55 2.57 
1980 37.28 7.82 5.29  3.22 3.00 2.06 
1983 37.97 8.64 5.47  2.94 2.90 2.82 
1986 38.72 8.42 5.24  2.55 2.73 2.40 
1989 39.34            
1992 41.30 8.85 6.03  3.82 3.38 2.91 
1995 42.21 9.80 6.88  4.32 3.77 3.00 
1998 43.52 10.41 7.59  5.19 4.63 3.33 
2001 44.86 11.64 8.68  5.82 5.09 3.95 
2004 45.85 13.81 10.23  6.85 5.89 4.12 
2007 46.31 15.09 11.36  7.86 6.76 4.53 
2010 47.29 16.61 12.47  8.57 7.44 5.26 
  East Germany  
1992 45.70 25.45 19.01  12.40 10.18   
1995 45.42 26.44 18.72  10.00 7.83   
1998 46.39 28.34 19.62  10.60 8.63   
2001 47.06 29.77 20.75  11.57 9.65   
2004 48.41 32.65 24.74  14.58 11.83   
2007 48.05 32.09 23.91  16.02 14.96   
2010 48.63 34.10 25.21  16.26 13.86   

Reunified Germany 
1992 42.28 10.08 6.63  3.93 3.43 2.90 
1995 42.93 11.28 7.72  4.64 3.98 3.22 
1998 44.13 12.02 8.49  5.50 4.86 3.62 
2001 45.30 13.09 9.55  6.20 5.34 4.13 
2004 46.36 15.72 11.50  7.36 6.31 4.45 
2007 46.66 16.67 12.44  8.61 7.59 4.80 
2010 47.56 18.37 13.62  9.25 7.99 5.55 

Sources: Shares in top earnings groups: Lohnsteuerstatistik 1955–1992; Research Data Centres of the 
German Statistical Offices, Lohn- und Einkommensteuerstatistik 1992–2010. Overall share: Mikrozensus 
/ Arbeitskräfteerhebung (German Labour Force Survey). See Appendix Tables A6 and A7 for more 
details. Author’s own calculations. 
Note: The female shares for the top 0.1% in East Germany are not reported because they are unreliable 
due to the low number of observations in that group. 
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Table A5: Overall Share of East Germans Among Employees and Share of East 
Germans in Top Earnings Groups of the German Earnings Distribution 

Year Overall Top 10% Top 5% Top 1% Top 0.5% 
1992 *19.34 *1.85 *1.65 *1.33 *1.20 
1995 22.19 8.13 7.56 6.70 6.20 
1998 21.15 8.85 8.02 6.61 5.98 
2001 20.35 9.00 8.06 6.61 6.07 
2004 19.91 9.93 9.00 7.55 7.10 
2007 19.76 9.72 9.01 8.35 8.14 
2010 19.81 10.67 9.52 8.69 8.21 

Source: Shares in top earnings groups: Lohnsteuerstatistik 1992; Research Data Centres of the German 
Statistical Offices, Lohn- und Einkommensteuerstatistik 1992–2010. Overall share: Mikrozensus / 
Arbeitskräfteerhebung (German Labour Force Survey). See Appendix Tables A6 and A7 for more details. 
Author’s own calculations. 
Note: * The 1992 shares are based on the geographical definition of West and East Germany prior to the 
German reunification—that is West Berlin is part of West Germany and not of East Germany. This means 
that the shares are lower than they otherwise would have been and are therefore not comparable to the 
shares in the following years. For more details see discussion of Figure 2.10. 
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A2 Additional Tables and Figures 

Table A6: Sources of the Wage Tax Data  
Year   Title of publication 
1926 Der Steuerabzug vom Arbeitslohn im Jahre 1926 (Statistik des deutschen Reichs, Band 359) 

Die Einkommen- und Körperschaftsteuerveranlagungen für 1926 und 1927 (Statistik des 
deutschen Reichs, Band 375) 

1928 Der Steuerabzug vom Arbeitslohn im Jahre 1928 (Statistik des deutschen Reichs, Band 378) 
Die Einkommen- und Körperschaftsteuerveranlagung für 1928 (Statistik des deutschen Reichs, 
Band 391) 

1932 Der Steuerabzug vom Arbeitslohn in den Jahren 1932 und 1934 (Statistik des deutschen Reichs, 
Band 492) 
Die Einkommen- und Körperschaftsteuerveranlagungen für 1932 und 1933 (Statistik des 
deutschen Reichs, Band 482) 

1934 Der Steuerabzug vom Arbeitslohn in den Jahren 1932 und 1934 (Statistik des deutschen Reichs, 
Band 492) 
Die Einkommen- und Körperschaftsteuerveranlagungen für 1934 (Statistik des deutschen Reichs, 
Band 499) 

1936 Der Steuerabzug vom Arbeitslohn im Jahre 1936 (Statistik des deutschen Reichs, Band 530) 
Die Einkommen- und Körperschaftsteuerveranlagungen für 1935 u. 1936 (Statistik des deutschen 
Reichs, Band 534) 

1950 Bruttolohn und Lohnsteuer: 1955 und 1957 (Statistik der Bundesrepublik Deutschland, Band 230) 
1955 Bruttolohn und Lohnsteuer: 1955 und 1957 (Statistik der Bundesrepublik Deutschland, Band 230) 
1957 Bruttolohn und Lohnsteuer: 1955 und 1957 (Statistik der Bundesrepublik Deutschland, Band 230) 
1961 Lohnsteuer 1961 (Fachserie L: Finanzen und Steuern, Reihe 6II) 
1965 Lohnsteuer 1965 (Fachserie L: Finanzen und Steuern, Reihe 6/II) 
1968 Lohnsteuer 1968 (Fachserie L: Finanzen und Steuern, Reihe 6/II) 
1971 Lohnsteuer 1971 (Fachserie L: Finanzen und Steuern, Reihe 6/II) 
1974 Lohnsteuer 1974 (Fachserie 14: Finanzen und Steuern, Reihe 7.3) 
1977 Lohnsteuer 1977 (Fachserie 14: Finanzen und Steuern, Reihe 7.3) 
1980 Lohnsteuer 1980 (Fachserie 14: Finanzen und Steuern, Reihe 7.3) 
1983 Lohnsteuer 1983 (Fachserie 14: Finanzen und Steuern, Reihe 7.3) 
1986 Lohnsteuer 1986 (Fachserie 14: Finanzen und Steuern, Reihe 7.3) 
1989 Lohnsteuer 1989 (Fachserie 14: Finanzen und Steuern, Reihe 7.3) 
1992 Lohnsteuer 1992 (Fachserie 14: Finanzen und Steuern, Reihe 7.3) 

Lohn- und Einkommensteuer 1992 (via Research Data Centres of the German Statistical Offices) 
1995 Lohn- und Einkommensteuer 1995 (via Research Data Centres of the German Statistical Offices)  
1998 Lohn- und Einkommensteuer 1998 (via Research Data Centres of the German Statistical Offices)  
2001 Lohn- und Einkommensteuer 2001 (via Research Data Centres of the German Statistical Offices)  
2004 Lohn- und Einkommensteuer 2004 (via Research Data Centres of the German Statistical Offices)  
2007 Lohn- und Einkommensteuer 2007 (via Research Data Centres of the German Statistical Offices)  
2010 Lohn- und Einkommensteuer 2010 (via Research Data Centres of the German Statistical Offices)  
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Table A7: Sources for the Number of Employees That Were Used to Calculate the 
Share of Women Among Employees and the Share of East Germans Among Employees  
Year   Title of publication 
1957– 
1990 

Historische Daten zum Arbeitsmarkt: Mikrozensus und Berufszählungen: Daten ab 1957 – 
Jahresergebnisse (https://www.destatis.de/DE/ZahlenFakten/GesamtwirtschaftUmwelt/
Arbeitsmarkt/HistorischeStatistik/MZ/Uebersicht.html) 

1991– 
2001 

10 Jahre Erwerbsleben in Deutschland, 1991-2001: Zeitreihen zur Entwicklung der 
Erwerbsbeteiligung 1991–2001 

2002–
2003 

Bevölkerung und Erwerbstätigkeit: Stand und Entwicklung der Erwerbstätigkeit: Ergebnisse 
des Mikrozensus 2003 (Fachserie 1 / Reihe 4.1.1) 

2004 Bevölkerung und Erwerbstätigkeit: Stand und Entwicklung der Erwerbstätigkeit: Ergebnisse 
des Mikrozensus 2004 (Fachserie 1 / Reihe 4.1.1) 

2005–
2010 

Bevölkerung und Erwerbstätigkeit: Stand und Entwicklung der Erwerbstätigkeit in 
Deutschland: Ergebnisse des Mikrozensus 2003 (Fachserie 1 / Reihe 4.1.1) 

Note: The numbers taken from these publications are based on the Mikrozensus / Arbeitskräfteerhebung 
(German Labour Force Survey).  
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Figure A1: Top 0.5% Earnings Share in the US, the UK and Germany, 1926–2004 

 
Sources: US: Piketty & Saez (2007) and Kopczuk, Wojciech & Saez (2007). UK: Atkinson and 

Voitchovsky (2011). Germany: Lohnsteuerstatistik 1926–1992; Einkommensteuerstatistik 1926–1936; 
Research Data Centres of the German Statistical Offices, Lohn- und Einkommensteuerstatistik 1992–

2010; Author’s own calculations. 
Notes: The UK shares are split into three series: the first one uses surtax data, the second one uses tax data 
(Inland Revenue Schedule E) and the third one uses survey data (New Earnings Survey and later Annual 
Survey of Hours and Earnings).  
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Figure A2: Top 0.1% Earnings Share in the US, the UK and Germany, 1926–2004 

 
Sources: US: Piketty & Saez (2007) and Kopczuk, Wojciech & Saez (2007). UK: Atkinson and 
Voitchovsky (2011). Germany: Lohnsteuerstatistik 1926–1992; Einkommensteuerstatistik 1926–1936; 
Research Data Centres of the German Statistical Offices, Lohn- und Einkommensteuerstatistik 1992–
2010; Author’s own calculations. 

Notes: The UK shares are split into two series: the first one uses surtax data and the second one uses tax 
data (Inland Revenue Schedule E).  
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Figure A3: Share of Women in the Top 10–5%, Top 5–1%, Top 1–0.5%, Top 0.5–0.1% 
and Top 0.1% of the Combined Earnings Distribution, 1957–2010 
  

 
Sources: Shares in top earnings groups: Lohnsteuerstatistik 1957–1992; Research Data Centres of the 
German Statistical Offices, Lohn- und Einkommensteuerstatistik 1992–2010. Women’s share among 
employees: Mikrozensus / Arbeitskräfteerhebung (German Labour Force Survey). See Appendix Tables 
A6 and A7 for more details. Author’s own calculations. 
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Figure A4: Differences (Gaps) Between the Overall Share of Women Among 
Employees and the Share of Women in the Top 10–5%, Top 5–1%, Top 1–0.5%, Top 
0.5–0.1% and Top 0.1% of the Combined Earnings Distribution, 1957–2010 

 
Sources: Shares in top earnings groups: Lohnsteuerstatistik 1957–1992; Research Data Centres of the 
German Statistical Offices, Lohn- und Einkommensteuerstatistik 1992–2010. Women’s share among 
employees: Mikrozensus / Arbeitskräfteerhebung (German Labour Force Survey). See Appendix Tables 
A6 and A7 for more details. Author’s own calculations. 
  

20

25

30

35

40

45

W
om

en
's

 s
ha

re
 a

m
on

g 
em

pl
oy

ee
s 

 L
E
S
S

  s
ha

re
 in

 to
p 

x 
(%

)

19
57

19
61

19
65

19
68

19
71

19
74

19
77

19
80

19
83

19
86

19
89

19
92

19
95

19
98

20
01

20
04

20
07

20
10

Top 10-5% Top 5-1% Top 1-0.5% Top 0.5-0.1% Top 0.1%



 

108 
 

Figure A5: Share of East Germans in the Top 10%, Top 5%, Top 1% and Top 0.5% of 
the German Earnings Distribution, 1992–2010 

 
Sources: Shares in top earnings groups: Lohnsteuerstatistik 1992; Research Data Centres of the German 
Statistical Offices, Lohn- und Einkommensteuerstatistik 1992–2010. East Germans’ share among 
employees: Mikrozensus / Arbeitskräfteerhebung (German Labour Force Survey). See Appendix Tables 
A6 and A7 for more details. Author’s own calculations 
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Figure A6: Share of East Germans in the Top 10–5%, Top 5–1%, Top 1–0.5% and Top 
0.5% of the German Earnings Distribution, 1992–2010 

 
Sources: Shares in top earnings groups: Lohnsteuerstatistik 1992; Research Data Centres of the German 
Statistical Offices, Lohn- und Einkommensteuerstatistik 1992–2010. East Germans’ share among 
employees: Mikrozensus / Arbeitskräfteerhebung (German Labour Force Survey). See Appendix Tables 
A6 and A7 for more details. Author’s own calculations. 

A3 Solutions to Data Issues 
In this appendix, I describe how I address and deal with various data issues, 

which I have mentioned in Section 2.2. These issues affect the wage tax data of the 

years 1926–1936, 1955, 1968–1974, 1989 and 1992. 

A3.1 Combining the Wage Tax Statistics and Income Tax Statistics of 1926–1936 

The Federal Statistical Office and its predecessor maintained a clear distinction 

between the wage tax statistics (Lohnsteuerstatistik) and income tax statistics 

(Einkommensteuerstatistik) until and including 1950. The wage tax statistics included 

all employees that were not required to file an income tax return; the income tax 

statistics included employees (and non-employees) that were required to file an income 

tax return. (Note that the 1926–1932 wage tax statistics included the earnings records of 

some income tax filers.) The exact rules that required employees to file a tax return 

changed over time. Two important rules at the time required persons to file taxes if their 

earnings exceeded a certain threshold or if they earned other income besides earnings. 
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These rules are particularly problematic for an analysis of those with high earnings. The 

first rule effectively excluded top earners from the wage tax data. The effect of the 

second rule is unclear. But it is likely that a substantial number of employees that fell 

under this rule had higher earnings than those who did not fall under this rule. 

The first year for which the Federal Statistical Office stopped excluding tax 

filing employees was 1955. A revised wage tax table for 1950, now including these 

previously excluded employees, was published as part of the 1955 wage tax statistics. I 

am unaware of further attempts by the Federal Statistical Office or its predecessor to 

revise older wage tax tables. I therefore create new revised tables by combining 

earnings data from the wage tax statistics with earnings data from the income tax 

statistics for 1926, 1928, 1932, 1934 and 1936.  

It has been pointed out by Dell (2007) that combining the wage tax statistics and 

the income tax statistics is challenging, in particular because both statistics double count 

some employees in 1926, 1928 and 1932, and their records cannot be merged. Indeed, 

some tax filing employees (their exact number is unavailable) are in both the wage tax 

statistics and the income tax statistics. As a general rule, prior to 1955, employees with 

earnings above a certain threshold or employees with income other than earnings were 

excluded from the wage tax statistics but included in the income tax statistics. In 1926 

to 1932, however, employees with earnings not exceeding the threshold but with 

income other than earnings were included in both the wage tax statistics and the income 

tax statistics. They were recorded in the former with their earnings and in the latter with 

their other income. The issue of double counting disappeared after 1932 as the 

Statistical Office began maintaining a clear distinction between the two statistics from 

1934. 

Double counting does not pose a problem for my analysis but it does for Dell’s 

(2007) as he calculates top income shares and therefore relies on income from all 

sources. The wage tax tables are sorted by earnings; the income tax tables are sorted by 

income. Most employees’ only income source is earnings. Their income is therefore 

equivalent to their earnings and their records can easily be taken from the wage tax 

tables and incorporated into the income tax tables, assuming the respective earnings and 

income brackets align. The earnings record of tax-filing employees who are in both 

statistics, on the other hand, cannot be merged with their corresponding record in the 

income tax table, because it is unknown in which earnings bracket and in which income 

bracket they fall. 



 

111 
 

My analysis is unaffected by this problem: I take earnings data from the income 

tax tables and incorporate them into the wage tax tables—not vice versa. Double 

counting does not occur because any earnings data recorded in the income tax statistics 

come from persons who are excluded from the wage tax statistics. Combining both data 

sources in this manner is, however, not effortless. Extracting the earnings data from the 

income tax statistics and reshaping them so that they can be added to the wage tax data 

is not straightforward. This is because the earnings data of the income tax tables are 

sorted by income rather than earnings. As the actual distribution of earnings within each 

income bracket is unknown I must assume one. 

Another issue is that the wage tax statistics record the earnings of individuals 

while the income tax statistics record the earnings of tax units. A tax unit is a married 

couple or an unmarried individual. Married couples in which both spouses had earnings 

are shown with their combined earnings in the income tax statistics; they would be 

shown separately in the wage tax statistics. When incorporating the tax unit based 

earnings data into the wage tax tables, I make the simplifying assumption that there is 

only one earner per tax unit. This is most certainly the case for the majority of the tax 

units as the labour force participation of married women in the 1926–1936 period was 

much lower that it is today. The one earner per tax unit assumption will be invalid for 

some tax units, however. I therefore examine the impact of this assumption on top 

earnings shares in some detail later in this appendix. 

I begin combining the wage tax tables and income tax tables by making some 

changes to the 1926–1936 wage tax tables to improve their comparability and to 

facilitate the integration of earnings data from the income tax tables. 

The definition of earnings used within the wage tax tables varies across the 

1926–1936 period. The 1926 and 1928 tables use earnings net of deductions, that is 

earnings after Werbungskosten (work-related expenses) and Sonderausgaben (special 

expenses) have been deducted;48 the 1932–1936 tables, on the other hand, use gross 

earnings, which is largely equivalent to the Bruttolohn definition that the wage tax 

tables since 1950 use. In the following discussion, I use the terms net earnings or 

earnings net of deductions interchangeably. Net earnings never refer to earnings after 

tax but always as earnings after work-related expense deductions (Werbungskosten). 

 
48 Employees with negative net earnings—that is those with deductions exceeding their earnings—are 
shown with their gross earnings instead of their net earnings. Their numbers are reported and I use these 
information when I gross up the net earnings of everyone else. 
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I make the 1926 and 1928 tables more comparable to those in the following 

years by grossing up earnings net of deductions that is I add back the deductions to the 

lower and upper bounds of each earnings bracket and to total earnings within each 

bracket.49 

Lacking any information on the actual deductions applied to gross earnings, I 

use the standard deductions to gross up earnings of deductions. These standard 

deductions—Werbungskostenpauschale and Sonderausgabenpauschale for 

Werbungskosten and Sonderausgaben respectively—were granted by default by the 

fiscal authorities to every employee unless employees were eligible for higher amounts. 

Note that adding back standard deductions to net earnings of those who had higher 

deductions underestimates their gross earnings. This may introduce a downward bias in 

the estimated top earnings shares if those with higher deductions are disproportionally 

among the top earners. 

The wage tax tables for 1926 to 1936 suffer from another problem: they exclude 

employees who had annual earnings below the tax-free threshold. While their number 

was collected by the Statistical Office and reported in the wage tax statistics, their total 

earnings were not, which is why I impute this value for each year, assuming a uniform 

distribution between 1 Reichsmark (RM), which is the lowest possible value, and the 

tax-free threshold that applies in each year.50 Their average earnings is then 

(1 + tax_free_threshold)/2, which multiplied by the number of tax-exempt employees 

gives their total earnings. I add this imputed value to the lowest bracket of the wage tax 

table in each year.51 

I now describe how I extract and reshape the earnings data from the income tax 

tables. The income tax tables show the number of tax units that had any earnings and 

their total earnings net of deductions—that is Werbungkosten have been deducted from 

earnings (but note that Sonderausgaben have not). The earnings data in these tables are 

sorted by (net) income brackets. Net income is defined as taxable gross income net of 

 
49 A number of employees in the lowest earnings bracket had their earnings reported in gross rather than 
net terms (see previous footnote); I therefore do not adjust their total earnings. 
50 The tax-free threshold was 1,200 RM in 1926–1934 and 960 RM in 1936. 
51 When the Federal Statistical Office revised the wage tax table for 1950 (it was published in the 1955 
wage tax statistics), it added the number and total earnings of tax-exempt employees. Whether it had 
records on actual earnings of these employees or whether it imputed their earnings one way or the other is 
unclear. That said, average earnings of employees below the tax-free threshold was reported to be very 
close to the midpoint of the interval. This suggests that assuming a uniform distribution on the interval—
mean and midpoint for uniform distributions are the same—may be reasonable. 
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deductions such as Werbungskosten and Sonderausgaben. I gross up net earnings and 

net income by adding back the appropriate standard deductions. 

For each income bracket i = 1, … , I, I know the number of tax units with 

earnings (Ni), the total (net) earnings of these tax units (eisum), the lowest possible 

income value or lower bound (yimin), and the highest possible income value or upper 

bound �yimax = yi+1min − 1�. 𝑦𝑦𝑖𝑖𝑚𝑚𝑚𝑚𝑚𝑚 undefined for the open income bracket i = I. Using 

these values, I derive more information on earnings. A tax unit that has any earnings 

must at least have earned 1 RM. That is, the lowest possible earnings value for a tax unit 

is 1 RM, which is the case for every income bracket i. I refer to this value as eimin. The 

highest possible earnings value for a tax unit in income bracket i is the upper bound of 

the income bracket (yimax). Total earnings is, in this case, equivalent to total income—

that is, all other income besides earnings is zero. I refer to this value as eimax. It is 

undefined for the open income bracket i = I. Average earnings in income bracket i is 

𝜇𝜇i = eisum/Ni + werbungskostenpauschale. Note that I add the 

Werbungskostenpauschale to average earnings net of deductions to calculate average 

gross earnings (see discussion above). 

Appendix Figure A7 visualises the relationship between these values. Income 

bracket �yimin, yimax� has become earnings bracket �eimin, eimax�. Gross earnings (net 

earnings plus deductions) is on the x-axis; the number of tax units Ni is on the y-axis. 

The aim is to calculate one earnings value for each tax unit in earnings bracket i. The 

actual distribution of earnings within each bracket is, however, unknown. The challenge 

is to choose a reasonable distribution that uses as much prior information as possible. 

A very simple approach it to assume earnings within earnings bracket i to be 

uniformly distributed. Only the lower bound eimin and upper bound eimax of each bracket 

are required to define the respective uniform distributions. The uniform distribution of 

earnings in bracket i is then equivalent to a diagonal line (not shown) starting at point 

�eimin, 1� and ending at point (eimax, Ni); average earnings is equivalent to the midpoint 

of the bracket (also not shown). The latter property is, however, undesirable here 

because average earnings are known and differ from the respective midpoints of each 

earnings bracket. A more appropriate distribution would take actual average earnings 

into account. 

An alternative to using a uniform distribution is to assume that every tax unit in 

bracket i has average earnings 𝜇𝜇i. This approach is shown in Appendix Figure A7 by the 
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grey vertical line that starts at 𝜇𝜇i and extends upward. While this approach preserves 

actual average earnings, assigning every tax unit in a bracket the same value generates a 

lumpy distribution overall. This undesirable lumpiness is passed on when the generated 

values are incorporated into the wage tax tables. Another extreme approach is to assume 

a two-point distribution that gives the first 𝑁𝑁𝑖𝑖
𝜇𝜇 tax units the minimum in each earnings 

bracket (eimin = 1) and the next (Ni − Ni
𝜇𝜇) the maximum (eimax). 𝑁𝑁𝑖𝑖

𝜇𝜇 is chosen so that 

the distribution generates earnings values for each tax units that, when averaged, would 

give 𝜇𝜇𝑖𝑖; the formula is Ni
𝜇𝜇 = Ni(eimax − 𝜇𝜇i)/�eimax − eimin�. The approach is shown in 

Appendix Figure A7 by the grey vertical line that starts at point �eimin, 1� and ends at 

point �eimin, Ni
𝜇𝜇� and by a second vertical line that starts at point �eimax, Ni

𝜇𝜇� and ends at 

point (eimax, Ni). This approach, similarly to the previous one, generates a lumpy 

distribution, which is undesirable for the same reasons, but which is even more extreme 

because a very large number of tax units is concentrated at eimin—the minimum in each 

bracket. While the first approach works with the open bracket i = I, the second does 

not.   

By assuming two uniform distributions within each earnings bracket, I combine 

the three approaches; this is shown in Appendix Figure A7 by the two black lines.52 The 

distribution function assigns earnings values between eimin and 𝜇𝜇i to the first Ni
𝜇𝜇 tax 

units of each earnings bracket i (first uniform distribution) and values between 𝜇𝜇i and 

eimax to the next Ni − Ni
𝜇𝜇 tax units (second uniform distribution). The earnings values 

for the ni-th person are calculated by 

 ei(ni) = �
𝑒𝑒𝑖𝑖𝑚𝑚𝑖𝑖𝑚𝑚 + (𝑛𝑛𝑖𝑖 − 1)�𝜇𝜇𝑖𝑖 − 𝑒𝑒𝑖𝑖𝑚𝑚𝑖𝑖𝑚𝑚�/�𝑁𝑁𝑖𝑖

𝜇𝜇 − 1� if 𝑛𝑛𝑖𝑖 ≤ 𝑁𝑁𝑖𝑖
𝜇𝜇

𝜇𝜇𝑖𝑖 + �𝑛𝑛𝑖𝑖 − 𝑁𝑁𝑖𝑖
𝜇𝜇�(𝑒𝑒𝑖𝑖𝑚𝑚𝑚𝑚𝑚𝑚 − 𝜇𝜇𝑖𝑖)/�𝑁𝑁𝑖𝑖 − 𝑁𝑁𝑖𝑖

𝜇𝜇� if 𝑛𝑛𝑖𝑖 > 𝑁𝑁𝑖𝑖
𝜇𝜇 (1) 

This equation generates values that preserve average earnings. It is however not 

defined for the open, top bracket i = I. I therefore assign 𝜇𝜇I to each tax unit instead.  

Using this approach, I first calculate earnings values for each tax unit ni =

1, … , Ni in earnings brackets i = 1, … , I. I then aggregate these values and create a table 

for 1926 to 1936. The brackets of the new tables align with the corresponding wage tax 

tables of the respective years.53 I finally combine both tables for each year. 

 
52 This combined approach appears to be similar to the mean-split histogram method as described by 
Atkinson (2005). My approach has a different purpose, however, and was derived in a different way. 
53 Note that I extend the wage tax tables by five additional brackets: 12,000–16,000; 16,000–25,000; 
25,000–50,000; 50,000–100,000; and 100,000 and over. 
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As mentioned earlier, the income tax tables provide earnings data of tax units 

and not individuals, unlike the wage tax tables, which provide earnings data of 

individual employees. I combine these two data sources, implicitly assuming that every 

tax unit in the income tax tables contains only one individual employee with earnings. 

This simplifying assumption is true for all unmarried persons (one person per tax unit) 

but not necessarily so for married couples, although both spouses being employed was 

much less common in 1926–1936 than it is today.  

I investigate the degree to which there is bias in top earnings shares if the one 

earner per tax unit assumption is not true, testing the assumption on nine simulated 

scenarios. The scenarios I consider differ on two dimensions: the first dimension relates 

to the share of tax units that are married dual-earners; the second relates to the earnings 

distribution that is assumed within these dual earner tax units. I create aggregate data 

that are different for each scenario, using the earnings data I extract from the income tax 

data as the base, randomly drawing a certain percentage of tax units from these 

extracted earnings data, marking these tax units as married dual-earners, applying a 

certain earnings distribution within all of these dual earner tax units, before finally 

aggregating these new data into earnings brackets, which allows me to combine the data 

with the wage tax tables. Using these simulated data, I calculate top earnings shares for 

each of the nine scenarios and for each year, allowing me to compare these estimates to 

my preferred estimates. 

The results of this effort are shown in Appendix Table C1. It shows the nine 

scenarios arranged in three rows and three columns, each successive row increasing the 

share of married dual-earners among all tax units, each successive column changing the 

distribution of earnings within these dual-earner couples. Each cell reports an estimate 

of the bias that would occur in the top 1% share if the simulated scenario corresponding 

to the cell were the truth, while I assumed all tax units to only have one earner. The 

estimated values are expressed as percentages and have been averaged across the 1926–

1936 period. 

The first scenario that I examine is that 5% of all tax units are married dual-

earners and that in all of these tax units the higher earner (H) receives 90% and the 

lower earner (L) 10% of the tax unit’s earnings (H=90%, L=10%). Were these 

assumptions true, but instead I assumed each tax unit to have only one earner, the top 

1% share would be biased upward by 0.3%. This bias is quite low; it is larger for 

scenarios in which earnings within dual-earner couples are more equally distributed 
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(scenarios further to the right) and for scenarios in which more tax-units are married 

dual-earners (scenarios further below).  

A more extreme scenario, but one that is illustrative as a worst case, is the ninth 

scenario, in which 20% of all tax units are married dual-earners and earnings within 

these tax units are equally distributed (H=50%, L=50%). Were these assumptions true, 

the top 1% share would be biased upward by 4.2%, which, while substantially larger 

than the bias reported for the first scenario, is still acceptable. More realistically, 

however, would be to assume that the distribution of earnings within dual-earner 

couples is more unequal: the bias would reduce to 2.9% in a scenario in which the 

higher earner received 75% of all earnings. This seems to be a reasonable upper bound. 

The actual bias is probably even lower than that; it is very unlikely that the share of 

married dual-earners among tax filers was as high as 20% in 1926–1936.  

Appendix Table C1 suggests that not adjusting the earnings of married dual-

earners when I incorporate their data into the wage tax tables causes only moderate bias 

in top earnings shares—even in the worst case.54 This is reassuring as the actual number 

of married dual-earners that file an income tax return is not available, not to mention the 

earnings distribution within them; I rather make the simple assumption—there is only 

one earner per tax unit—so as to not introducing new and unknown sources of error to 

the data.   

 
54 The bias is smaller (and negative) for the top 10% share and slightly larger for the top 0.1% share. 
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Figure A7: Assumed Distribution Function of Earnings Within Bracket 

 
A3.2 1955 Data Issue: Imputing Missing Wage Tax Data for Men and Women 

 The wage tax table for 1955 does not show the number of employed men, the 

number of employed women, men’s total earnings and women’s total earnings for the 

first (i.e. lowest) two earnings brackets. Because these values are important when 

calculating top earnings shares for men and women separately, I impute them using 

information taken from the 1957 wage tax table. 

For example, to calculate the number of male employees that is missing from the 

first bracket of the 1955 table, I first calculate the share of male employees within the 

corresponding bracket of the 1957 table and multiply this share with the total number of 

employees that are in the first bracket of the 1955 table. Thus, I assume that the relative 

distribution of men and women in the first bracket of the 1955 table is the same as in the 

corresponding bracket of the 1957 table. Of course, this is assumption is unlikely to be 

true. Macroeconomic conditions, nominal wages, and male and female participation in 

the workforce doubtlessly changed between 1955 and 1957 and thus certainly affected 

the composition of employees within the lower earnings brackets. But, since these 

changes occurred over a brief period of two years, it is less likely that they affected the 

composition of employees substantially. 
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The example above illustrated how I impute the values that are missing from the 

first two brackets of the 1955 table. The actual approach that I use is, however, more 

complicated because the lower and upper bounds of the first two brackets do not align 

with the lower and upper bounds of any bracket of the 1957 table. I address this issue by 

aggregating the first three brackets of the 1955 table and the first two brackets of the 

1957 table, resulting in aggregate brackets that range from DM1 to DM2400. Making 

the 1955 and 1957 tables comparable in this way allows me to calculate the missing 

values. Below, I illustrate the exacts steps of this calculation. I first focus on imputing 

the number of male and the number of female employees before imputing their 

respective earnings. 

Let 𝑚𝑚 refer to male employees, 𝑓𝑓 to female employees, 𝑁𝑁 to the number of 

employees within an earnings bracket, and 𝑆𝑆 to the share of employees within an 

earnings bracket. 𝑁𝑁[𝑙𝑙𝑙𝑙,𝑢𝑢𝑙𝑙)
𝑦𝑦𝑦𝑦𝑚𝑚𝑦𝑦,𝑚𝑚, 𝑁𝑁[𝑙𝑙𝑙𝑙,𝑢𝑢𝑙𝑙)

𝑦𝑦𝑦𝑦𝑚𝑚𝑦𝑦,𝑓𝑓, and 𝑁𝑁[𝑙𝑙𝑙𝑙,𝑢𝑢𝑙𝑙)
𝑦𝑦𝑦𝑦𝑚𝑚𝑦𝑦  are then the number of male 

employees, number of female employees, and total number of employees in earnings 

bracket [𝑙𝑙𝑙𝑙,𝑢𝑢𝑙𝑙) in year 𝑦𝑦𝑒𝑒𝑦𝑦𝑦𝑦; 𝑆𝑆[𝑙𝑙𝑙𝑙,𝑢𝑢𝑙𝑙)
𝑦𝑦𝑦𝑦𝑚𝑚𝑦𝑦,𝑚𝑚 and 𝑆𝑆[𝑙𝑙𝑙𝑙,𝑢𝑢𝑙𝑙)

𝑦𝑦𝑦𝑦𝑚𝑚𝑦𝑦,𝑓𝑓 are then the share of male employees 

and share of female employees in earnings bracket [𝑙𝑙𝑙𝑙,𝑢𝑢𝑙𝑙) in year 𝑦𝑦𝑒𝑒𝑦𝑦𝑦𝑦. 

The 1957 share of male employees among all employees earning between DM1 

to DM2400 is 

 𝑆𝑆[1,2400)
1957,𝑚𝑚 =

𝑁𝑁[1,2087)
1957,𝑚𝑚 + 𝑁𝑁[2087,2400)

1957,𝑚𝑚

𝑁𝑁[1,2087)
1957 + 𝑁𝑁[2087,2400)

1957  (1) 

Assuming S[1,2400)
1955,m = S[1,2400)

1957,m  and assuming S[1,1200)
1955,m = S[1200,1837)

1955,m , I calculate 

the 1955 share of male employees for each of the first two brackets as 

 
𝑆𝑆[1,1200)
1955,𝑚𝑚 =

𝑆𝑆[1,2400)
1955,𝑚𝑚 �𝑁𝑁[1,1200)

1955 + 𝑁𝑁[1200,1837)
1955 + 𝑁𝑁[1837,2400)

1955 � − 𝑁𝑁[1837,2400)
1955,𝑚𝑚

𝑁𝑁[1,1200)
1955 + 𝑁𝑁[1200,1837)

1955  

= 𝑆𝑆[1200,1837)
1955,𝑚𝑚  

(2) 

Note that 𝑁𝑁[1837,2400)
1955,𝑚𝑚 ,which is the number of male employees within the third 

earnings bracket of the 1955 table, is known and, thus, does not need to be imputed. 

Having calculated the 1955 share of male employees for each of the first two brackets, I 

then calculate the number of male and the number of female employees for the first 

bracket as 

 
𝑁𝑁[1,1200)
1955,𝑚𝑚 = 𝑆𝑆[1,1200)

1955,𝑚𝑚 ∗ 𝑁𝑁[1,1200)
1955  

𝑁𝑁[1,1200)
1955,𝑓𝑓 = 𝑁𝑁[1,1200)

1955 − 𝑁𝑁[1,1200)
1955,𝑚𝑚 ; 

(3) 

and for the second bracket as 
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𝑁𝑁[1200,1837)
1955,𝑚𝑚 = 𝑆𝑆[1200,1837)

1955,𝑚𝑚 ∗ 𝑁𝑁[1200,1837)
1955  

𝑁𝑁[1200,1837)
1955,𝑓𝑓 = 𝑁𝑁[1200,1837)

1955 − 𝑁𝑁[1200,1837)
1955,𝑚𝑚  

(4) 

I repeat the same procedure to men’s and women’s earnings, with 𝑁𝑁 then 

referring to the amount of earnings and  to the share of earnings within an earnings 

bracket. 

A3.3 1968–1977 Data Issue 

Beginning with the 1968 wage tax statistics, the Federal Statistical Office 

changed the way it processed and presented the wage tax records it received from the 

fiscal authorities. The new process involved linking the records of the two spouses 

within a married couple to create a single record; in previous years, their records had not 

been linked. A married couple in which both spouses had earnings, thus, contributed 

two records to the wage tax data prior to 1968 and one combined record from 1968.  

Combining the earnings of spouses allowed the Federal Statistical Office to 

produce tables that were more comparable to the tables of the income tax statistics, 

which are based on tax units (a married couple is one unit) rather than individuals. 

Consequently, beginning in 1968, most tables in the wage tax statistics present earnings 

data for tax units rather than individuals. That said, many important tables continue to 

be available for individuals. It is these tables that I use to calculate top earnings shares 

and percentiles ratios for the period since 1968, maintaining continuity with previous 

years. 

However, not all tables this study relies on continued to be produced in the same 

way as prior to 1968: those that show the earnings of men and women separately in 

1968, 1971, 1974, and 1977 are not comparable to those of prior years. This is a 

problem because I use these tables to produce separate estimates for men and women 

and to calculate the share of women in top earnings groups. I deal with this issue by 

drawing on data from two tables to assemble new tables for 1968 through 1977 that are 

more comparably to those for prior years. 

The first source is a table that lists the earnings of men and women separately, 

but only for those who did not have their wage tax record with that of their legally 

married spouse linked. In other words, this table lists gender-specific earnings data for 

those who were not legally married (singles and unmarried partners) and for those who 

were legally married to spouses who did not have any earnings. The table does not, 

however, provide separate earnings data for employees in dual earner marriages—their 
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earnings records were combined with those of their spouses—, nor does it provide the 

number of men and women in such marriages. 

Gender-specific earnings data of married dual earners are available from a 

second table, with the caveat that it does not include all married dual earners. Included 

are dual earners for whom the fiscal authorities conducted a computerised wage tax 

adjustment (maschineller Lohnsteuer-Jahresausgleich) at the end of the fiscal year; 

excluded are dual earners for whom their employer conducted this adjustment manually 

(manueller Lohnsteuer-Jahresausgleich); also excluded are dual earners who were 

required to file an income tax return—for example, because they had other income 

besides earnings. A relatively small number of dual earners were excluded because their 

earnings records could not or, otherwise, were not linked to their spouses’ records. By 

1977, all dual earners (except those not linked), regardless of whether the fiscal 

authorities conducted a computerised wage tax adjustment, were included in the second 

table. 

I combine the first and the second table, which is straightforward because their 

respective earnings brackets align. The resulting table for 1977 contains gender-specific 

earnings data for all employees (except for dual earners who were not linked). The 

resulting tables for 1968, 1971 and 1974 still exclude dual earners who had manual 

wage tax adjustments conducted and those who filed an income tax return. The number 

of dual earners for whom gender-specific data are still unavailable increases from 1968 

to 1974 but then drops sharply in 1977. The increase occurs because the number of dual 

earners that were required to file an income tax return increased each year and data such 

as gender were not available for inclusion in the wage tax statistics of 1968 through 

1974; by 1977, all data from income tax returns were available for inclusion in the wage 

tax statistics. 

Little information about the dual earners still missing from my combined tables 

are available. I therefore use a simple method to impute the number of men and women 

and their respective total earnings for each earnings bracket. I begin by calculating the 

number of employees for whom I do not know their gender. This is just the total number 

of employees in each earnings bracket (which comes from the table on all employees 

that does not distinguish between men and women) minus the number of men and 

women in the corresponding earnings bracket. I then calculate the share of men and the 

share of women in each earnings bracket, using the number of employees for whom I 

know their gender as the denominator. I impute the number of men by multiplying the 
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share of men by the number of employees for whom I do not know their gender; I 

impute the number of women in the same way. I apply the same method for men’s and 

women’s total earnings. I finally add these four estimated values to the 1968–1977 

tables. 

The underlying assumption of this method is that the gender composition of 

employees included in the table is the same as the gender composition of those excluded 

from it and that this holds across all earnings brackets. This is likely not to the case as 

those excluded are not randomly missing but, rather, selectively missing. That said, 

comparing the 1968–1974 estimates with estimates of the immediately preceding and 

succeeding years reveals no structural differences (see, for example, Appendix Table 

A2), suggesting that my imputation method does not produce estimates that are 

substantially different from those that would be obtained were no data missing. (The 

1977 estimates are virtually unaffected  because relatively few dual earners are missing 

from the table.) 

A3.4 1989 Data Issue: Imputing of Top Earnings Shares and Top Percentiles in 

1989 

The wage tax table for 1989 excludes employees whose non-employment 

income exceeds their earnings. Calculating top earnings shares and percentiles from this 

table would produce estimates that are incomparable to those of earlier years. There is 

however an alternative data source. In 1968, the wage tax statistics began providing 

wage tax tables that were based on tax units in addition to tables that were based on 

individuals, which I predominantly use in this study. These tax unit based tables are 

unaffected by the data issue. The downside is that their underlying sharing unit is tax 

units and not individuals. (A tax unit is either a single person or a married couple.) Not 

only are tax unit based top earnings shares and percentiles incomparable to individual 

based measures but they also have very little value as measures of earnings inequality as 

earnings are closely linked to individuals and not tax units. But, since the individual 

based estimates for 1989 are biased, I have little choice and therefore replace them with 

tax unit based estimates that I adjust in some way to improve their comparability to 

estimates of earlier years. 

The first two panels of Appendix Table A8 present estimates from 1968 to 1989 

that were directly calculated from original the tax unit and individual based tables and 

have not been adjusted in any way. The first panel shows tax unit based top earnings 
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shares and percentiles; the second panel shows individual based top earnings shares and 

percentiles. 

Prior to 1989, both the tax unit based and the individual based estimates are 

unaffected by the data issue and, thus, both sets of estimates can be compared with each 

other. The tax unit based estimates are typically lower than the individual based 

estimates. The 1989 estimates cannot be compared with each other because the 

individual based estimates are systematically biased: top earnings shares would be 

higher and percentiles lower (percentile to median ratios would be higher) if some 

employees would not have been excluded from the individual based tables.  

To obtain better individual based estimates for 1989, I replace the original and 

biased estimates with tax unit based estimates that I adjust by exploiting the relationship 

between the individual and the tax unit based estimates prior to 1989. My approach is as 

follows. Using the values shown in Appendix Table A8 for the years 1968 to 1986, I 

regress the individual based estimates on the tax unit based estimates, a year indicator 

variable and an error term. The ordinary least square regression equation looks like this: 

 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑚𝑚𝑦𝑦𝑒𝑒𝑒𝑒(𝑒𝑒𝑛𝑛𝑖𝑖𝑒𝑒𝑖𝑖𝑒𝑒𝑖𝑖𝑢𝑢𝑦𝑦𝑙𝑙𝑒𝑒)𝑡𝑡 = 𝛽𝛽1 ∗ 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑚𝑚𝑦𝑦𝑒𝑒𝑒𝑒(𝑒𝑒𝑦𝑦𝑡𝑡_𝑢𝑢𝑛𝑛𝑒𝑒𝑒𝑒𝑒𝑒)𝑡𝑡 + 𝛽𝛽2 ∗ 𝑦𝑦𝑒𝑒𝑦𝑦𝑦𝑦𝑡𝑡 + 𝜖𝜖𝑡𝑡 (1) 
This equation allows for the possibility that the relationship between the 

individual and the tax unit based estimates (which I do not specifically model) may 

change over time. After estimating the equation, I use the 1989 tax unit based estimates 

to generate out-of-sample predictions that I use as the new individual based estimates 

for 1989. I repeat the procedure for each top earnings share and percentile separately. 

The results of this procedure are shown in the third panel of Appendix Table A8. The 

goodness of fit of the equation (R-squared) ranges between 0.988 to 0.999 for top 

earnings shares and 0.988 to 1.000 for percentiles, which is a good fit. The new adjusted 

top earnings shares are generally higher and the percentiles are generally lower than the 

estimates that were calculated from the individual based table that excludes certain 

employees. Percentiles ratios, which are not shown here, are generally higher. 
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Table A8: Imputation of Top Earnings Shares and Top Percentiles for Individuals in 
1989 by Using Top Earnings Shares and Top Percentiles of Tax Units 

Year 
Top 
10% 

Top 
5% 

Top 
1% 

Top 
0.5% 

Top 
0.1% 

 
P50 P90 P95 P99 P99.5 P99.9 

 % of total earnings  2010 EUROs 
All employees (tax unit) 

1968 23.60 13.98 4.31 2.65 0.94  18,172 34,311 40,447 58,817 68,221 113,698 
1971 23.30 13.65 4.03 2.37 0.81  23,664 43,919 52,852 74,363 85,076 130,385 
1974 23.55 13.74 3.97 2.37 0.76  26,511 50,797 60,573 86,532 98,297 144,588 
1977 24.45 14.31 4.28 2.63 0.89  27,824 55,637 63,462 92,818 110,489 172,002 
1980 24.90 14.74 4.44 2.69 0.90  29,070 59,025 69,999 102,063 118,894 189,396 
1983 25.85 15.43 4.67 2.89 0.97  27,312 57,070 68,511 98,078 121,574 191,560 
1986 26.68 16.10 5.06 3.14 1.09  28,062 60,207 73,079 112,138 131,703 217,689 
1989 27.09 16.49 5.29 3.31 1.14  29,676 64,097 78,796 121,218 148,122 245,448 

All employees (individuals) 
1968 23.87 14.44 4.58 2.88 1.02  15,880 28,293 34,336 52,030 62,876 103,847 
1971 23.46 13.93 4.26 2.64 0.90  20,311 36,179 42,731 62,983 75,785 121,192 
1974 23.43 13.93 4.15 2.57 0.86  22,746 40,756 48,379 69,964 85,488 133,405 
1977 24.20 14.55 4.58 2.84 0.99  23,944 43,245 52,368 78,938 93,141 156,030 
1980 24.55 14.81 4.70 2.92 0.99  25,114 45,905 55,471 83,968 102,948 166,918 
1983 25.26 15.35 4.94 3.07 1.06  23,946 44,820 54,599 84,043 101,236 171,307 
1986 25.95 15.94 5.25 3.33 1.18  24,799 47,431 58,087 90,984 115,368 194,923 
1989 25.83 15.94 5.32 3.35 1.17  26,828 50,736 62,357 101,458 125,298 213,669 

All employees (individuals)—imputed values 
1989 26.19 16.25 5.53 3.48 1.23  26,226 49,916 62,387 99,477 124,984 216,381 
R-sqr. 0.998 0.995 0.988 0.993 0.999   1.000 0.995 0.994 0.990 0.988 0.997 

Source: Lohnsteuerstatistik 1968–1989. See Appendix Table A6 for more details. Author’s own 
calculations. 

A3.5 1992 Data Issue 

The full-population tax micro data that I can access lack a variable in 1992 that 

indicates whether an individual resides in West or in East Germany. (Such an indicator 

variable is available since 1995.) While I still use the 1992 tax micro data to calculate 

top earnings shares, percentiles and women’s shares in top earnings groups for reunified 

Germany, I am unable to use these data to calculate the equivalent estimates for West 

and East Germany separately. Thus, for that year, I continue to use wage tax tables 

when calculating estimates for West and East Germany. 

These tables have, however, two shortcomings. The first shortcoming is that 

they exclude employees whose non-employment income exceeds their earnings. This is 

the same issue that was discussed previously in Appendix A3.4 with respect to the 1989 

table. Top earnings shares and percentile ratios based on data excluding these 

employees are lower than they otherwise would have been had these employees not 

been excluded. The second shortcoming is that these tables define West and East 

Germany differently from how I define them from 1995 onward: the tables define West 

Germany as the former territory of the Federal Republic of Germany, which included 

West Berlin, and East Germany as the former territory of the German Democratic 
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Republic, which excluded West Berlin. This definition of West Germany is the same 

that I use from 1950 to 1989. From 1995 onward, I assign West Berlin to East Germany 

rather than to West Germany, which is a commonly used definition when analysing 

differences between West and East Germany after the reunification. While using a 

definition of West and East Germany that differs between 1992 and later years affects 

the comparability of the estimates to some degree, there is no straightforward way of 

improving it, and I therefore ignore the issue henceforth.55 

The first issue—exclusion of employees whose non-employment income 

exceeds their earnings—is more severe but can be mitigated. I address the issue by 

calculating correction factors that I apply to the estimates that are based on the wage tax 

tables of 1992. My approach is as follow. I first calculate each estimate—top earnings 

share, percentile and women’s share in top earnings groups—for West Germany and for 

East Germany using the respective wage tax tables. I do so for all employees and for 

men and women separately. The results of these calculations are presented in the two 

columns of Appendix Table A9 that are labelled ‘Before correction’. I then calculate a 

correction factor for each of these estimates (see columns labelled ‘Correction factor’). I 

define each of these factors as a ratio, with tax micro data based estimates for reunified 

Germany in the numerator and wage tax table based estimates for reunified Germany in 

the denominator. These factors correct the bias caused by the underlying data (and also 

correct some of the interpolation error that the original, table based estimates suffer 

from). Each estimate has their own corresponding correction factor, which do not differ 

between West and East Germany. In other words, I assume that the bias (and 

interpolation error) affects West German and East German estimates the same in 

relative terms. I finally multiply the correction factors with the original, table based 

estimates. The resulting values are shown in the two columns of Appendix Table A9 

that are labelled ‘After correction’. 

 
55 Even if it were possible to improve the comparability of the 1992 estimates to those of later years, it 
would just shift the structural break from 1992–1995 to 1989–1992 since all estimates between 1950 and 
1989 use a definition of West Germany that is based on the former territory of the Federal Republic of 
Germany. 
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Table A9: Top Earnings Shares, Percentiles and Women’s Shares in Top Earnings 
Groups for West and East Germany in 1992: Before and After Correcting The Wage 
Tax Table Based Estimates 

 West Germany1  East Germany2 

  
Before 

correction3 
Correction 

factor4 
After 

correction 
 Before 

correction3 
Correction 

factor4 
After 

correction 
All employees 

Top 10% 25.76 1.02 26.39  21.36 1.02 21.88 
Top 5% 16.01 1.03 16.48  12.62 1.03 12.99 
Top 1% 5.47 1.04 5.70  3.81 1.04 3.97 
Top 0.5% 3.48 1.05 3.66  2.29 1.05 2.41 
Top 0.1% 1.24 1.07 1.32  0.71 1.07 0.76 
        
P50 29,568 0.97 28,808  19,166 0.97 18,673 
P90 55,234 0.99 54,865  31,613 0.99 31,401 
P95 68,093 1.00 67,837  36,999 1.00 36,859 
P99 111,960 1.00 112,122  54,238 1.00 54,316 
P99.5 140,782 1.01 142,647  64,960 1.01 65,820 
P99.9 245,890 1.03 253,802  100,243 1.03 103,468 

        
Women's share in        
Top 10% 8.75 1.01 8.85  25.18 1.01 25.45 
Top 5% 5.90 1.02 6.03  18.61 1.02 19.01 
Top 1% 3.68 1.04 3.82  11.92 1.04 12.40 
Top 0.5% 3.11 1.09 3.38  9.38 1.09 10.18 
Top 0.1% 2.55 1.14 2.91     

Men 
Top 10% 24.66 1.03 25.27   21.33 1.03 21.86 
Top 5% 15.41 1.03 15.88   12.74 1.03 13.13 
Top 1% 5.35 1.05 5.60   3.93 1.05 4.11 
Top 0.5% 3.42 1.05 3.60   2.38 1.05 2.51 
Top 0.1% 1.22 1.07 1.31   0.74 1.07 0.79 
        
P50 35,092 0.98 34,560   20,768 0.98 20,454 
P90 63,344 1.00 63,032   34,326 1.00 34,157 
P95 77,981 0.99 77,453   40,904 0.99 40,627 
P99 132,171 1.01 133,360   61,722 1.01 62,277 
P99.5 165,986 1.02 169,330   74,576 1.02 76,079 
P99.9 294,567 1.04 305,208   117,772 1.04 122,026 

Women 
Top 10% 23.89 1.02 24.44   20.60 1.02 21.07 
Top 5% 13.78 1.03 14.14   11.63 1.03 11.93 
Top 1% 3.89 1.04 4.03   3.12 1.04 3.23 
Top 0.5% 2.30 1.04 2.40   1.79 1.04 1.87 
Top 0.1% 0.72 1.07 0.77   0.50 1.07 0.53 
        
P50 19,963 0.97 19,350   16,685 0.97 16,173 
P90 40,140 0.99 39,806   28,274 0.99 28,039 
P95 47,315 0.99 46,988   32,210 0.99 31,987 
P99 63,968 1.00 63,743   42,240 1.00 42,092 
P99.5 74,569 0.99 74,110   47,899 0.99 47,605 
P99.9 108,737 1.01 110,228   65,499 1.01 66,397 

Sources: Lohnsteuerstatistik 1992; Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992. See Appendix Tables A6 and A7 for more details. Author’s own 
calculations. 
1Former Federal Republic of Germany (including West Berlin). 2Former German Democratic Republic 
(excluding West Berlin). 3Wage tax table based estimate. 4Numerator: tax micro data based estimate for 
reunified Germany; denominator: wage tax table based estimate for reunified Germany. 
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A4 Calculation of Top Earnings Shares and Top Earnings Percentile 

Ratios 
The top 𝑡𝑡% earnings share measures the percentage of total earnings going to 

the highest earning 𝑡𝑡% of employees. It is referred to here as 𝑆𝑆𝑚𝑚. The earnings threshold 

that separates the highest earning 𝑡𝑡% of employees from all other employees is just the 

(100 − 𝑡𝑡)th percentile. It is referred to here as 𝑃𝑃100−𝑚𝑚. The top percentile ratio measures 

how much larger the (100 − 𝑡𝑡)th percentile is compared to the median. It is referred to 

here as 𝑃𝑃100−𝑚𝑚 𝑃𝑃50⁄ . The share of women in the highest earning 𝑡𝑡% of employees is 

referred to here as 𝐹𝐹𝑚𝑚. 

Calculating these inequality measures from the wage tax data requires one to 

interpolate because the data is tabulated by earnings brackets. By summing from the top 

of the earnings distribution—that is down from the highest earnings bracket—one can 

easily calculate the total number of employees and their total earnings at each earnings 

bracket bound. The first set of numbers then represents the total number of employees 

with earnings at or above each earnings bracket bound; the second set of numbers 

similarly represents the total earnings of employees with earnings at or above each 

earnings bracket bound. Dividing both set of numbers by the total number of employees 

and total earnings, respectively, one will get something similar to top earnings shares. 

However, the earnings bracket bounds rarely coincide with typical thresholds used to 

calculate top earnings shares (e.g. top 1% share) or percentiles (e.g. 99th percentile). 

These calculations are useful, nonetheless, because they determine the earnings bracket 

within which one then interpolates to calculate more meaningful inequality measures. 

A common assumption of the top incomes literature is that top earnings (or more 

generally top incomes) are distributed according to a Pareto distribution. Here, I follow 

the method described by Piketty and Saez (2001b) but refer to earnings rather than 

income. For earnings 𝑦𝑦 and their cumulative distribution function 𝐹𝐹(𝑦𝑦), the Pareto law 

is 

 1 − 𝐹𝐹(𝑦𝑦) = (𝑘𝑘 𝑦𝑦⁄ )𝑚𝑚    (𝑘𝑘 > 0,𝛼𝛼 > 1), (1) 
where 𝛼𝛼 and 𝑘𝑘 are the shape and scale parameters, respectively. 𝛼𝛼 is also known 

as the Pareto parameter. 

To calculate the share 𝑆𝑆𝑚𝑚 or percentile 𝑃𝑃100−𝑚𝑚, one first chooses the earnings 

bracket bound whose percentage 𝑝𝑝—that is the percentage of total employees with 

earnings above that bound—is closest to 𝑡𝑡. This bound is referred to here as 𝑒𝑒.  
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The parameter 𝛼𝛼 is calculated by exploiting that for Pareto distributions the ratio 

𝑦𝑦∗(𝑦𝑦) 𝑦𝑦⁄  is equal to 𝛼𝛼 (𝛼𝛼 − 1)⁄ , where 𝑦𝑦∗(𝑦𝑦) is average earnings of employees with 

earnings above 𝑦𝑦. This ratio can be expressed equivalently as 𝛼𝛼 = 𝛽𝛽 (𝛽𝛽 − 1)⁄  with 

𝛽𝛽 = 𝑦𝑦∗(𝑦𝑦) 𝑦𝑦⁄ . Using 𝑦𝑦 = 𝑒𝑒 and 𝑦𝑦∗(𝑒𝑒), one can then calculate 𝛼𝛼. The parameter 𝑘𝑘 is 

calculated as 𝑘𝑘 = 𝑒𝑒𝑝𝑝(1 𝑚𝑚⁄ ). 

With 𝛼𝛼  and 𝑘𝑘 now known and setting 1 − 𝐹𝐹(𝑦𝑦) = 𝑡𝑡 100⁄ , the (100 − 𝑡𝑡)th 

percentile is calculated by rearranging equation 1: 

 𝑃𝑃100−𝑚𝑚 = 𝑦𝑦 = 𝑘𝑘(𝑡𝑡 100⁄ )−1 𝛼𝛼⁄ . (2) 
The top 𝑡𝑡% earnings share is then: 

 𝑆𝑆𝑚𝑚 = 𝑡𝑡(𝛽𝛽 𝑃𝑃100−𝑚𝑚 𝑦𝑦�),⁄  (3) 
where 𝑦𝑦� is average earnings of all employees. Equation 3 also shows that the top 

earnings share 𝑆𝑆𝑚𝑚 is related to average earnings: the ratio of average earnings of the 

highest earning 𝑡𝑡% of employees to average earnings of all employees, 𝛽𝛽 𝑃𝑃100−𝑚𝑚 𝑦𝑦�⁄ , is 

just 𝑆𝑆𝑚𝑚 𝑡𝑡⁄ . 

I now describe how I calculate 𝐹𝐹𝑚𝑚—the share of women in the top 𝑡𝑡% of 

employees. Using the same earnings bracket boundary 𝑒𝑒 as before and the previously 

determined earnings threshold 𝑃𝑃100−𝑚𝑚, which defines the top 𝑡𝑡%, I first calculate αi and 

𝑘𝑘i for each 𝑒𝑒 = {𝑚𝑚, 𝑓𝑓}, where 𝑚𝑚 refers to male employees and 𝑓𝑓 to female employees. I 

rewrite equation 1 so that 

 𝐻𝐻𝑖𝑖 = (𝑘𝑘𝑖𝑖 𝑃𝑃100−𝑚𝑚⁄ )𝛼𝛼𝑖𝑖 , (4) 
where 𝐻𝐻𝑖𝑖  is the share within group 𝑒𝑒 with earnings above 𝑃𝑃100−𝑚𝑚. The share of 

women in the top 𝑡𝑡% of employees is then 

 𝐹𝐹𝑚𝑚 = 𝐻𝐻𝑓𝑓𝑁𝑁𝑓𝑓 �𝐻𝐻𝑚𝑚𝑁𝑁𝑚𝑚 + 𝐻𝐻𝑓𝑓𝑁𝑁𝑓𝑓�,⁄  (5) 
where 𝑁𝑁𝑚𝑚is the total number of male employees and 𝐻𝐻𝑓𝑓 the total number of 

female employees. 

Another interpolation method is the mean-split histogram method. This method 

relaxes the assumption that top earnings follow a Pareto distribution. It merely assumes 

that the probability density function is non-increasing, which for top earnings is 

reasonable to assume. Atkinson (2005) first introduced this method into the top incomes 

literature.  

In this study, I use both the Pareto and the mean-split histogram method. To establish 

their ability in getting precise estimates of top earnings shares and percentiles, I 

compare the results from both methods with the exact results based on the full 

population tax micro data in 1992 to 2010. The results of this comparison are shown in 



 

128 
 

Appendix Table A10. Both methods work quite well. The Pareto method, however, has 

a lower mean absolute percentage error across all years and top earnings groups than the 

mean-split histogram method when calculating top earnings shares. I therefore use the 

Pareto method to calculate the top earnings shares in this study. The mean-split 

histogram method, on the other hand, is more precise when calculating percentiles up to 

the 99th percentile. The estimate of the median (P50) using the Pareto-method is 

especially imprecise. The mean-split histogram, however, is worse than the Pareto 

method for percentiles above the 90th percentile. I therefore use the median estimate 

from the mean-split histogram method but all higher percentile estimates from the 

Pareto method to calculate the percentile to median ratio in this study. This mixed 

interpolation procedure performs better than either the Pareto method or the mean-split 

histogram method alone.   

Table A10: Mean Absolute Percentage Error When Using Pareto Interpolation or Mean-
split histogram Interpolation 

  
Pareto 

interpolation 
Mean-split histogram 

interpolation 
Pareto (or mixed) 

interpolation 
Top 10-5% 0.01 0.00 0.01 
Top 5-1% 0.00 0.00 0.00 
Top 1-0.5% 0.02 0.04 0.02 
Top 0.5-0.1% 0.06 0.23 0.06 
Top 0.1% 0.06 0.34 0.06 
Total 0.03 0.12 0.03 
    
P50 2.44 0.02 0.02 
P90 0.04 0.03 0.03 
P95 0.17 0.05 0.05 
P99 0.25 0.07 0.07 
P99.5 0.34 0.39 0.34 
P99.9 0.52 1.19 0.52 
Total 0.63 0.29 0.17 
    
P90/P50 0.041 0.04 0.04 
P95/P50 0.171 0.04 0.04 
P99/P50 0.251 0.08 0.08 
P99.5/P50 0.341 0.40 0.34 
P99.9/P50 0.521 1.17 0.52 
Total 0.261 0.34 0.20 

Source: Research Data Centres of the German Statistical Offices, Lohn- und Einkommensteuerstatistik 
1992–2010. See Appendix Table A6 for more details. Author’s own calculations. 
Note: The mean absolute percentage error is calculated over the 1992–2010 period—the period for which 
tax micro data are available. 
1The denominator of the percentile ratio is the median (P50) calculated by using mean-split histogram 
interpolation. Choosing this estimate reduces the error in the percentile ratios. 

A5 Comparison with Atkinson (2008) 
In his book on earnings inequality within OECD countries, Atkinson (2008) uses 

a variety of data sources for his analysis on Germany; one of these sources is the 
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German wage tax tables. His analysis of German earnings inequality encompasses the 

entire distribution, whereas mine focuses on the upper tail. The book provides some 

estimates of top earnings inequality—ratios of the 90th, 95th, and 99th percentile to the 

median. These historical series are shorter than mine, beginning in 1932, missing in 

1995, and ending in 2001; my series begin in 1926 and end in 2010.56Atkinson’s (2008) 

ratios are less precise than those I calculate because they were estimated by linear 

interpolation, which is an inferior method for estimating top percentile ratios (and top 

earnings shares) as it ignores known information on the upper tail of earnings 

distributions (e.g. Pareto assumption).57 My estimates become more precise from 1992, 

for which year I begin using tax micro data that cover the entire population subject to 

wage or income tax. 

Another reason that Atkinson’s (2008) estimates differ from mine is that he does 

not adjust the wage tax tables for selection issues that affect the tables in some years. 

First, his analysis does not incorporate the earnings data of tax filers that are excluded 

from the 1926–1936 wage tax tables but included in the income tax tables of the same 

years (see Appendix A3.1 for more information). Further, he uses median earnings from 

a different data source—social security data, which exclude public sector employees 

and employees with high earnings—to calculate his 1932–1936 percentile ratios. He 

does not use the revised wage tax table for 1950, which was made available by the 

Federal Statistical Office in the 1955 wage tax statistics; this revised table incorporates 

the earnings data of tax filers missing from the original wage tax table of 1950. Second, 

Atkinson’s (2008) analysis uses unadjusted data from the wage tax tables of 1989 to 

2001; these tables exclude employees whose non-earnings income exceed their earnings 

(see Appendix A3.4 for more information). 

Estimated by linear interpolation instead of more precise interpolation methods, 

unadjusted for selection issues occurring in some years, based on tables instead of micro 

data from 1992, Atkinson’s (2008) top percentile ratios differ in levels and trends from 

 
56 Ratios of the 90th to 75th percentile are available in some years, including 1926 and 1928. 
57 In Appendix A4, I use tax micro data that cover the entire population subject to wage or income tax to 
show that the interpolation methods I use—Pareto and mean split-histogram method—produce reasonably 
precise estimates: interpolation errors, measured as absolute differences between estimates calculated 
from micro data and estimates interpolated from tables, averaged over 1992–2010, are quite low. Using 
the same data, I can show that linear interpolation produces interpolation errors for the 90th, 95th, and 
99th percentile ratio that are, on average, 3, 8, and 6 times higher than those of the Pareto and mean-split 
histogram method. The differences between linear interpolation and Pareto and mean-split histogram 
interpolation can, however, be much larger in particular years as Appendix Figure A8 will show. (They 
are much larger for estimates of top earnings shares, which are not discussed here.) 
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mine. Appendix Figure A8 visualises these differences for the 99th percentile to median 

ratio.58 Atkinson’s (2008) series underestimates earnings inequality in the period 1932–

1950 because the underlying data do not capture the earnings of tax filing employees, 

which often have high or very high earnings. Disregarding their earnings artificially 

lowers measured earnings inequality by about a quarter in 1932–1936 and by about 7% 

in 1950. Both, Atkinson’s (2008) and my series, follow roughly the same trend from 

1932 to 1936 but begin to differ in trends thereafter: his series indicates a substantial 

increase from 1950 to 1955—an increase that is mostly driven by the 1950 ratio being 

too low—whereas my series indicates a very small increase.  

From 1955 to 1986, Atkinson’s (2008) series overestimates earnings inequality 

(above 10% in some years) and follows a much flatter trend. This is entirely driven by 

his use of linear interpolation as we both use the same data source in these years. 

Initially, both series are similar in levels and follow the same declining trend, but after 

1961 both series begin diverging. My series continues to decline until 1974 after which 

it begins to increase again, continuously and quite smoothly until 1992. His series, on 

the other hand, indicates a much slower decline in earnings inequality that lasts until 

1980 and only then begins to increase; it fails to capture the rise in inequality that 

occurred from the mid-1970s. The series further suggests a large and sudden increase 

from 1983 to 1986 (mine suggests otherwise), followed by a slow decline, lasting until 

1992.  

The large increase between 1983 and 1986 is entirely driven by Atkinson’s 

(2008) use of linear interpolation. Linear interpolation continues to be responsible for 

the ratio’s inflated level in 1989 but the exclusion of employees whose non-earnings 

income exceed their earnings from the data lowers the level somewhat. This selection 

issue continues to affect his series until 2001. Linear interpolation leads to upward bias 

and the exclusion of some employees to downward bias: the net effect is that his series 

underestimates earnings inequality in 1992, 1998 and 2001. My series, on the other 

hand, does not suffer from the selection issue because I correct the series in 1989 and 

use tax micro data, which are unaffected, from 1992. 

Atkinson’s (2008) book, while concerned with the entire earnings distribution, 

provides estimates of the 90th, 95th and 99th percentile to median ratio for Germany. 

 
58 The two series shown in Appendix Figure A8 refer to the German Reich from 1932 to 1936, West 
Germany from 1950 to 1989, and reunified Germany from 1992. 
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Using the 99th percentile ratio, I have shown these estimates to be negatively affected 

by data and methodological issues, which diminishes their usefulness. This is also the 

case for the 90th and 95th percentile ratios, which I have not discussed here. Atkinson’s 

(2008) series underestimate earnings inequality from 1932 to 1950, overestimate it from 

1955 to 1989, then underestimate it again from 1992 to 2001. The underlying trend, 

while U-shaped, is too flat. Importantly, the series miss, by more than five years, the 

long, continuous increase in top earnings inequality that began in the mid-1970s. 

Figure A8: Comparing the 99th Percentile to Median Ratio to That in Atkinson (2008), 
1926–2001 

 
Sources: Lohnsteuerstatistik 1926–1992; Einkommensteuerstatistik 1926–1936; Research Data Centres of 
the German Statistical Offices, Lohn- und Einkommensteuerstatistik 1992–2001. See Appendix Table A6 
for more details. Author’s own calculations. 
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Appendix B 

B1 Additional Figures 

Figure B1: Mean Incomes of the Top 10% Compared Between SOEP and Tax Micro 
Data, 1992–2010 

 
Sources: SOEP v33.1 (international); Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992–2010 and Einkommensteuerstatistik 2001–2010. Author’s own 
calculations. 
Notes: The figure is based on the SOEP-TX data with 7 data points. EST next to the years 2001 to 2010 
indicates that the underlying data come from the income tax micro data. These four lines are identical to 
the corresponding lines shown in Figure 3.1 and are shown here for comparison purposes. 
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Figure B2: Gini Coefficient, Unadjusted SOEP and Adjusted SOEP-TX, 1992–2010 

 
Sources: SOEP v33.1 (international); Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992–2010. Author’s own calculations. 
Notes: The figure is based on the SOEP-TX data with 7 data points. 
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Figure B3: Top 1% Share Compared Across Various Definitions of Earnings, 1992–
2010 

 
Sources: SOEP v33.1 (international); Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992–2010. Author’s own calculations. 
Note: The figure is based on the SOEP-TX data with 7 data points. 
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Figure B4: Gini Coefficients Compared Across Various Definitions of Earnings, 1992–
2010 

 
Sources: SOEP v33.1 (international); Research Data Centres of the German Statistical Offices, Lohn- und 
Einkommensteuerstatistik 1992–2010. Author’s own calculations. 
Note: The figure is based on the SOEP-TX data with 7 data points. 
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Appendix C 

C1 Additional Tables and Figures 

Table C1: Deriving ‘Taxable Gross Income’ From the Australian Tax Office’s 
Definition of ‘Total income (or loss)’ 

 ATO Taxation Statistics item name Description 
 Total income (or loss) Sum of all taxable income sources before any deductions. 
   

less Imputation credit primary Imputation or franking credits directly received. 
less Imputation credit subsidiary Imputation or franking credits indirectly received through 

partnerships or trusts. 
less Australian franking credits from a 

New Zealand company 
Imputation or franking credits received through a New 
Zealand company that participates in the Australian 
dividend imputation system. Adjustment made from 
2003–04 onwards. 

   
less Net capital gain Taxable realised capital gains. 

   
plus Exempt foreign employment 

income 
Foreign income that is not taxed in Australia and is 
therefore not included in ‘Total income or loss’. 

   
 Minor adjustments correcting for 

income deferral to later years 
 

plus Net farm management deposits Current year’s income deposited into the Farm 
Management Deposit Scheme. 

less Net farm management withdrawals Previous years’ income withdrawn from the Farm 
Management Deposit Scheme. 

plus Deferred non-commercial business 
losses PY – PP & NPP 

Previous years’ deferred non-commercial business losses. 
First year of this item is 2001–02. 

less Total deferred losses Non-commercial business losses that have been deferred 
to later years. First year of this item is 2000–01. 

   
= ‘Taxable gross income’ Our definition. 

Source: This table is derived from similar tables found in Burkhauser, Hahn and Wilkins (2018). 
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Table C2: Inequality Estimates Based on Adjusted and Unadjusted Equivalised Gross 
Household Income, 2000–01 to 2013–14 

 Adjusted data  Unadjusted data 
Year Gini GE(0) GE(1) GE(2)  Gini GE(0) GE(1) GE(2) 

SIH 
2000-01 0.3818 0.2642 0.2763 0.5319  0.3637 0.2400 0.2295 0.3021 
2002-03 0.3760 0.2585 0.2645 0.4756  0.3593 0.2371 0.2249 0.3054 
2003-04 0.3688 0.2475 0.2568 0.4733  0.3475 0.2209 0.2083 0.2695 
2005-06 0.3691 0.2489 0.2598 0.5423  0.3533 0.2285 0.2189 0.2984 
2007-08 0.3869 0.2692 0.2968 0.6635  0.3800 0.2586 0.2659 0.4182 
2009-10 0.3824 0.2635 0.2832 0.5976  0.3715 0.2482 0.2470 0.3693 
2011-12 0.3762 0.2539 0.2683 0.5304  0.3653 0.2400 0.2437 0.4127 
2013-14 0.3886 0.2774 0.3107 1.0416  0.3867 0.2743 0.2976 0.7604 

HILDA 
2000-01 0.3651 0.2423 0.2512 0.5042  0.3582 0.2324 0.2241 0.3097 
2001-02 0.3672 0.2400 0.2513 0.4377  0.3629 0.2337 0.2344 0.3361 
2002-03 0.3617 0.2302 0.2413 0.4185  0.3565 0.2229 0.2223 0.3060 
2003-04 0.3588 0.2284 0.2377 0.4309  0.3527 0.2200 0.2164 0.2917 
2004-05 0.3594 0.2296 0.2444 0.4712  0.3534 0.2210 0.2205 0.3112 
2005-06 0.3598 0.2276 0.2450 0.4826  0.3547 0.2200 0.2232 0.3158 
2006-07 0.3642 0.2380 0.2642 0.7279  0.3583 0.2294 0.2370 0.3886 
2007-08 0.3622 0.2356 0.2597 0.7463  0.3526 0.2223 0.2223 0.3305 
2008-09 0.3506 0.2331 0.2428 0.5610  0.3421 0.2215 0.2108 0.3034 
2009-10 0.3578 0.2288 0.2468 0.4792  0.3499 0.2178 0.2193 0.3250 
2010-11 0.3648 0.2412 0.2533 0.4931  0.3560 0.2292 0.2241 0.3117 
2011-12 0.3588 0.2321 0.2421 0.4544  0.3526 0.2233 0.2193 0.3004 
2012-13 0.3615 0.2322 0.2522 0.4840  0.3550 0.2231 0.2288 0.3443 
2013-14 0.3614 0.2310 0.2550 0.5306  0.3525 0.2187 0.2242 0.3414 

Sources: SIH CURF files, 2000–01 to 2013–14; HILDA Survey, General Release 19; Customised ATO 
tax record data. Authors’ own calculations. 
Note: Negative and zero income values excluded. 

Table C3: HILDA Survey Inequality Estimates Based on Adjusted and Unadjusted 
Equivalised Disposable Household Income, 2000–01 to 2013–14 

 Adjusted data  Unadjusted data 
Year Gini GE(0) GE(1) GE(2)  Gini GE(0) GE(1) GE(2) 
2000-01 0.3161 0.1824 0.1939 0.4344  0.3067 0.1702 0.1606 0.1991 
2001-02 0.3153 0.1762 0.1871 0.3384  0.3095 0.1684 0.1658 0.2124 
2002-03 0.3114 0.1690 0.1817 0.3373  0.3043 0.1600 0.1581 0.1978 
2003-04 0.3085 0.1677 0.1800 0.3601  0.3003 0.1575 0.1539 0.1907 
2004-05 0.3097 0.1703 0.1866 0.3939  0.3016 0.1596 0.1569 0.2000 
2005-06 0.3110 0.1687 0.1877 0.4181  0.3040 0.1594 0.1605 0.2069 
2006-07 0.3193 0.1819 0.2083 0.6724  0.3114 0.1715 0.1751 0.2560 
2007-08 0.3205 0.1840 0.2122 0.7400  0.3079 0.1682 0.1676 0.2304 
2008-09 0.3065 0.1816 0.1925 0.5062  0.2956 0.1679 0.1548 0.1973 
2009-10 0.3147 0.1774 0.1944 0.3939  0.3045 0.1645 0.1621 0.2139 
2010-11 0.3220 0.1891 0.2011 0.4209  0.3108 0.1752 0.1673 0.2099 
2011-12 0.3140 0.1788 0.1900 0.3929  0.3060 0.1685 0.1632 0.2081 
2012-13 0.3140 0.1766 0.1936 0.3894  0.3056 0.1658 0.1656 0.2228 
2013-14 0.3151 0.1764 0.1997 0.4534  0.3036 0.1620 0.1630 0.2244 

Sources: HILDA Survey, General Release 19; Customised ATO tax record data. Authors’ own 
calculations. 
Note: Negative and zero income values excluded. 
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Table C4: Inequality Estimates Based on Adjusted (Top 10% Replaced) and Unadjusted 
Equivalised Gross Household Income, 2000–01 to 2013–14 

 Adjusted data (Top 10% replaced)  Unadjusted data 
Year Gini GE(0) GE(1) GE(2)  Gini GE(0) GE(1) GE(2) 

SIH 
2000-01 0.3815 0.2638 0.2758 0.5310  0.3637 0.2400 0.2295 0.3021 
2002-03 0.3760 0.2585 0.2645 0.4756  0.3593 0.2371 0.2249 0.3054 
2003-04 0.3688 0.2475 0.2568 0.4733  0.3475 0.2209 0.2083 0.2695 
2005-06 0.3691 0.2489 0.2598 0.5423  0.3533 0.2285 0.2189 0.2984 
2007-08 0.3830 0.2644 0.2919 0.6595  0.3800 0.2586 0.2659 0.4182 
2009-10 0.3823 0.2633 0.2832 0.5979  0.3715 0.2482 0.2470 0.3693 
2011-12 0.3755 0.2528 0.2649 0.5007  0.3653 0.2400 0.2437 0.4127 
2013-14 0.3790 0.2650 0.2918 1.0071  0.3867 0.2743 0.2976 0.7604 

HILDA 
2000-01 0.3593 0.2355 0.2450 0.5013  0.3582 0.2324 0.2241 0.3097 
2001-02 0.3579 0.2284 0.2355 0.4034  0.3629 0.2337 0.2344 0.3361 
2002-03 0.3555 0.2229 0.2335 0.4080  0.3565 0.2229 0.2223 0.3060 
2003-04 0.3527 0.2215 0.2324 0.4321  0.3527 0.2200 0.2164 0.2917 
2004-05 0.3535 0.2230 0.2385 0.4690  0.3534 0.2210 0.2205 0.3112 
2005-06 0.3523 0.2190 0.2363 0.4751  0.3547 0.2200 0.2232 0.3158 
2006-07 0.3568 0.2290 0.2526 0.7062  0.3583 0.2294 0.2370 0.3886 
2007-08 0.3562 0.2288 0.2541 0.7530  0.3526 0.2223 0.2223 0.3305 
2008-09 0.3444 0.2263 0.2359 0.5549  0.3421 0.2215 0.2108 0.3034 
2009-10 0.3514 0.2216 0.2390 0.4662  0.3499 0.2178 0.2193 0.3250 
2010-11 0.3608 0.2364 0.2478 0.4831  0.3560 0.2292 0.2241 0.3117 
2011-12 0.3555 0.2284 0.2388 0.4526  0.3526 0.2233 0.2193 0.3004 
2012-13 0.3572 0.2267 0.2430 0.4545  0.3550 0.2231 0.2288 0.3443 
2013-14 0.3574 0.2260 0.2472 0.5051  0.3525 0.2187 0.2242 0.3414 

Sources: SIH CURF files, 2000–01 to 2013–14; HILDA Survey, General Release 19; Customised ATO 
tax record data. Authors’ own calculations. 
Note: Negative and zero income values excluded. 

Table C5: HILDA Survey Inequality Estimates Based on Adjusted (Top 10% Replaced) 
and Unadjusted Equivalised Disposable Household Income 

 Adjusted data (Top 10% replaced)  Unadjusted data 
Year Gini GE(0) GE(1) GE(2)  Gini GE(0) GE(1) GE(2) 
2000-01 0.3088 0.1752 0.1874 0.4346  0.3067 0.1702 0.1606 0.1991 
2001-02 0.3030 0.1636 0.1709 0.3135  0.3095 0.1684 0.1658 0.2124 
2002-03 0.3035 0.1612 0.1736 0.3303  0.3043 0.1600 0.1581 0.1978 
2003-04 0.3010 0.1607 0.1744 0.3629  0.3003 0.1575 0.1539 0.1907 
2004-05 0.3022 0.1633 0.1803 0.3932  0.3016 0.1596 0.1569 0.2000 
2005-06 0.3012 0.1594 0.1783 0.4140  0.3040 0.1594 0.1605 0.2069 
2006-07 0.3098 0.1719 0.1958 0.6623  0.3114 0.1715 0.1751 0.2560 
2007-08 0.3131 0.1769 0.2064 0.7539  0.3079 0.1682 0.1676 0.2304 
2008-09 0.2990 0.1746 0.1855 0.5050  0.2956 0.1679 0.1548 0.1973 
2009-10 0.3070 0.1701 0.1863 0.3843  0.3045 0.1645 0.1621 0.2139 
2010-11 0.3172 0.1840 0.1954 0.4143  0.3108 0.1752 0.1673 0.2099 
2011-12 0.3101 0.1750 0.1866 0.3923  0.3060 0.1685 0.1632 0.2081 
2012-13 0.3086 0.1705 0.1841 0.3661  0.3056 0.1658 0.1656 0.2228 
2013-14 0.3101 0.1710 0.1916 0.4331  0.3036 0.1620 0.1630 0.2244 

Sources: HILDA Survey, General Release 19; Customised ATO tax record data. Authors’ own 
calculations. 
Note: Negative and zero income values excluded. 



 

139 
 

Figure C1: Alternative Figure 4.3: Impact of Adjusting SIH Taxable Gross Income in 
2000–01 (Top 10% Replaced) 

 
Sources: SIH CURF files, 2000–01 to 2013–14; Customised ATO tax record data. Authors’ own 
calculations. 
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Figure C2: Alternative Figure 4.4: Impact of Adjusting HILDA Taxable Gross Income 
in 2000–01 (Top 10% Replaced) 

 
Sources: HILDA Survey, General Release 19; Customised ATO tax record data. Authors’ own 
calculations. 
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Figure C3: Alternative Figure 4.5: Gini Coefficient of Equivalised Gross Household 
Income, Before and After Adjustment (Top 10% Replaced), 2000–01 to 2013–14 

 
Sources: SIH CURF files, 2000–01 to 2013–14; HILDA Survey, General Release 19; Customised ATO 
tax record data. Authors’ own calculations. 
Note: Negative and zero income values excluded. 
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Figure C4: Alternative Figure 4.6: HILDA Survey Estimates of the Gini Coefficient of 
Equivalised Disposable Household Income, Before and After Adjustment (Top 10% 
Replaced), 2000–01 to 2013–14 

 
Sources: HILDA Survey, General Release 19; Customised ATO tax record data. Authors’ own 
calculations. 
Note: Negative and zero income values excluded. 
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