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Since more than a century admirable advances have been made in the fields of theoretical and empirical research on income inequality measurement, and in the related field of concentration measurement [see, e.g., Pareto (1895), Lorenz (1905), Gini (1912; 1914), Dalton (1920), Bonferroni (1930), Herfindahl (1950), Champernowne (1952; 1974), Amato (1968), David (1968), Kolm (1969), Atkinson (1970), Piesch (1975), Fishburn and Willig (1984), Ok (1995)]. Comprehensive information on this research can be gained from a great number of excellent surveys and textbooks [see, e.g., Cowell (1977; 2000), Nygård and Sandström (1981), Kanbur (1984), Foster (1985), Lambert (1989), Chakravarty (1990), Jenkins (1991), Champernowne and Cowell (1998), Silber (1999)]. Yet it is only a bit more than a decade since disillusion with the popular acceptance of central axioms of income inequality measurement began to undermine faith in the validity of inequality measurement. A number of questionnaire and experimental studies showed poor acceptance of central distributional axioms such as scale invariance, the income equalizing effects of income translations, the population principle, Pareto-dominance, Lorenz-dominance, and the transfer principle [see, e.g., Amiel and Cowell (1992; 1994a,b; 1998; 1999a,b; 2000); Ballano and Ruiz-Castillo (1993); Harrison and Seidl (1994a,b); Bernasconi (2002); Traub et al. (2007); Camacho-Cuena and Seidl (2007)]. Experimental studies have shown that the acceptance rates of these axioms hardly exceed some 40%.  When the axioms are presented in verbal form, agreement is somewhat better; it rises up to some 60%, which reflects the presence of a response-mode effect. Subjects seem to have difficulties in transforming verbal convictions into numbers. 
This paper starts with Okun's (1975) investigation of the Pigou-Dalton transfer principle in the presence of transaction costs which cause a leakage in transferring income. Okun raised the question as to the maximum amount of transaction costs which represent a transfer with a leaky bucket in which the transfer is carried from one income recipient to another one is considered as justified at the margin. The theoretical analysis of leaky-bucket transactions, which can be seen as a generalization of the transfer principle with transaction costs, is of recent origin [Seidl (2001); Hoffmann (2001); Lambert and Lanza (2006)]. It has opened up new avenues of analysis and has shown a plethora of possible results.
 In its most rudimentary form, leaky-bucket transactions trace out the maximum “leakage” of transaction costs before income inequality is exacerbated, or – alternatively – before a welfare loss is experienced. This notion suggests that part of the income transfer should reach the transferee in order to keep the degree of income inequality or social welfare intact (leaky-bucket consistency).

However, in general, this conjecture is theoretically wrong. Rather there exists a unique benchmark as a function of the income distribution and the inequality measure applied such that it holds only for transfers among income recipients below the benchmark. When both are above the benchmark, the transferee has to be given more than the amount taken from the transferor, and when they are on opposite sides of the benchmark, both should experience an income loss. These three cases cover progressive transfers only. Three more cases apply to regressive transfers, and six more cases apply to income gains. Each of these twelve cases is covered by our experiment.

Our experimental research showed that leaky-bucket theory is poorly evidenced by the data. Subjects rather follow some notion of compensating justice: If an income recipient loses income, then the other income recipient involved should be negatively compensated, and if an income recipient gains income, then the other income recipient involved should be positively compensated. Whenever the leaky-bucket theory coincides with the compensating-justice hypothesis, then it is confirmed, e.g., for incomes lying on opposite sides of the benchmark, otherwise it is declined.

Another main finding is that compensating justice asks for a higher compensation for the poorer income recipient (as compared to richer income recipients) in the case of income gains, and a lower loss (or even a small gain) for the poorer income recipient (as compared to richer income recipients) in the case of income losses. When screening the data for the various stimuli, these tendencies become more pronounced the poorer or richer the involved income recipients are. Experimental research thus suggests that people support a particular variety of compensating justice which we call graded compensating justice. It demands that all compensating income changes point in the same direction; the triggering income changes (all having the same sign) imply that the compensating income changes of richer (poorer) income recipients are less than the income changes of poorer (richer) income recipients. This means that graded compensating justice comes up to an ultra-leftist inequality attitude.

Recall that income inequality measures satisfy the Pigou-Dalton transfer principle if progressive transfers decrease income inequality. In the second part of the paper we present three impossibility theorems and a possibility theorem. First, we show that compensating justice and the Pigou-Dalton principle of transfers are not reconcilable. Second, we show the impossibility of relative and absolute income inequality measures which satisfy compensating justice. Third, we show that leaky-bucket consistency is not reconcilable with the Pigou-Dalton transfer principle for relative and absolute income inequality measures. Fourth, we show that the only differentiable income inequality measures which satisfy compensating justice are constant income inequality measures. 
It is amazing that, although compensating justice captures subjects’ inequality perceptions for transfers with transaction costs much better than leaky-bucket theory does, it cannot be expressed by an income inequality measure except by constant income inequality measures.
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