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Uncertainty is ubiquitous: whether we get information from measurements or

from expert estimates, the corresponding measurement results and expert estimates

are inevitably approximate. In many application areas – e.g., in physics and mechan-

ics – measurement and estimation uncertainty are the main source of uncertainty:

often, we know the equations that describe how the corresponding quantities change

with time (e.g., we know Newton’s equations of motion), and only uncertainty in the

initial values prevent us from making absolutely exact predictions of future states.

Economics and finance are different: for most quantities, be it stock prices, cur-

rency exchange rates, etc., we know their current values with very high accuracies.

In such situations, the main source of uncertainty comes from not knowing exactly

how the corresponding quantities will change in time.

Papers published in this special issue reflect various aspects of the related un-

certainty.

Several papers summarize new state-of-the-art techniques that have been very

efficient so far and that have a potential for even more efficient applications: the pa-

per8 promotes random set techniques, and the paper9 explores the Black-Litterman

model for portfolio optimization, a model that enhances the traditional Markowitz

portfolio optimization techniques by taking into account possible future changes in

the behavior of different financial instruments.

As with many other complex problems, in addition to well-justified approaches,

there are also many heuristic approaches, approaches which are empirically efficient,

but for which there are, at present, no convincing explanations for this efficiency –

and this lack of explanations makes people reluctant to use these approaches. Several

papers from this issue provide a theoretical justification for such approaches: the

paper7 explains why convex combinations work well for interval uncertainty, and

the paper1 explains why Black-Scholes partial differential equations are effective
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beyond their usual assumptions.

The existing methods work well, but they do not lead to perfect predictions. It is

therefore desirable to come up with new techniques whose predictions will be even

more accurate. This is a topic of several papers from this issue: the paper4 show

how to take into account both nonlinearity and symmetry, the paper10 shows how

to better take into account dependence between several quantities, and the paper3

takes on an even more ambitious question: how to design models which are better

than the current state-of-the-art deep learning techniques.

An additional uncertainty appears if we take into account that the dynamics

of economic and financial systems depends on how exactly different objectives of

different decision makers are taken into account; this dependence is the main sub-

ject of game theory. In this issue, the corresponding uncertainty-related issues are

handled in.2

All previously mentioned papers deal with general problems of uncertainty in

economics and finance. In addition to these general problems, some application

areas have their own specific problems. In this issue, insurance-related problems are

analyzed in,9 and medicine-related problems are analyzed in.5

Many thanks – to all the authors for their excellent papers, to all the referees

for their hard work, Dr. Bernadette Bouchon-Meunier, Editor-in-Chief of the In-

ternational Journal on Uncertainty, Fuzziness, and Knowledge-Based Systems, for

encouraging and supporting our work, and to the readers of this issue, for their

interest. Enjoy the papers!
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