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Abstract

Based on the Rank-Dependent Expected Utility (RDEU) model, a new
theory about decision-making rules of groups under uncertainty has been pro-
posed, that we called General Stochastic Dominance ( GSD) Theory. Apply-
ing the GSD theory, 1 proposed a series of delicate measurement of welfare
and risk in this book.

As a Generalized Expected Utility theory, the RDEU model proposed by
Quiggin (1982, 1993) has proved to be successful theoretically and empiri-
cally. General Stochastic Dominance is the decision-making rule under uncer-
tainty for groups whose members have similar preferences and common crite-
ria, to reach unanimous decisions.

Firstly, four classes of GSD have been defined for Risk Averse In-
vestors, Risk Seekers, Pessimists, and Optimists respectively — we called it
the Classic Approach. The necessary and sufficient conditions of GSD for
these four kinds of groups have been carried out, and they can be expressed
with High Degree Up/Down Transformation Functions or High Degree Up/
Down (Probability) Conditional Expected Utilities respectively. The tradi-
tional Stochastic Dominance based on Von-Neumann Morgenstern Expected
Utility, Wang’s Dual Stochastic Dominance based on Yaari’s Dual Theory,
and so on, act as special cases of GSD Theory.

We discussed the assumptions and application prospects of GSD theory
established with the classic approach, and found that the “Quantiles Ap-
proach” proposed by Levy, H. is wrong for the third or higher degree tradi-
tional Stochastic Dominance, but it is suitable for the GSD of Pessimists with
linear utility functions.

Secondly, these four classes of GSD have been unified and extended to

two general categories of GSD for “Utility Preferences Similar” and “Trans-



formation Preferences similar” respectively. At the same time, we pointed
out that the selection of a Reference Value or a Reference Probability is nec-
essary for definition of any special GSD, which have been hinted in the classic
approach.

The necessary and sufficient conditions of GSD for these two kinds of
groups have been carried out, and they can be expressed with Transformation
Partial Moment or Quantiles Moment of Utility respectively — we called it
Moment Approach. By this approach, we studied the necessary and sufficient
conditions of GSD for the groups with S-shaped utility functions and Re-
versed-S shaped transformation functions, and found that the necessary and
“sufficient” conditions for this kind of GSD given by Levy, H. etc., isonly a
necessary but not a sufficient condition.

As the first application of GSD theory, a series of welfare measures,
such as the Generalized Gini Coefficient Curve (GGCC) and the Generalized
Atkinson Index Curve (GAIC), have been proposed. Most of the existing
welfare measures including the Lorenz Curve and the Generalized Entropy
etc., can be classified as special cases of these welfare measures, and have
been unified rationally by the theoretical framework of GSD Welfare Evalua-
tion.

GGCC and GAIC conjugate each other one by one. The traditional Gini
Coefficient is the right end point of the 2™ degree GGCC while the utility
function is linear, and the traditional Atkinson Index is the right end point of
the 1* degree GAIC. Because GGCC is sensitive to utility function forma-
tion, we recommend using the 2™ degree GAIC as a new economic inequality
measure, which combines the advantage of traditional Gini Coefficient and
traditional Atkinson Index, and gets rid of their shortcomings. Using these
new welfare measures, the economic inequality measurement of Chinese ur-
ban residents’ income has been computed based on the data of Chinese Statis-
tics Yearbook.

As the second application of GSD theory, Coherent Risk Measures
Monotonically with GSD (CRMMGSD) has been proposed as an expansion of
the Coherent Risk Measures, which can be classified as Oth degree CRM-
MGSD. A special class of CRMMGSD called High Degree Expected Shortfall



has been carried out, denoted as ES™ . The famous VaR and the original
Expected Shortfall can be classified as ES®’ and ES™") respectively.

We deduced the formula for computing ES'™) under the hypothesis of
normal distribution, which is as simple as the formula of VaR. The 0%"—3
degree ES‘™ of the standard normal distribution variable have been computed
and listed in the table of Appendix G for inquiry. Using ES™, the risk of
Baling Bank has been estimated under the normal distribution assumption,
and the risks of Shanghai and Shenzhen Security Markets have been com-
pared.

At the end of this book, the main conclusions of this study have been

summarized, and some problems have been posed also.

Key words: Decision-Making of Groups; Rank-Dependent Expected
Utility; General Stochastic Dominance; Welfare Measurement; Risk Mea-

surement
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