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Ïåðåìåæàåìîñòü è ïðîèçâåäåíèå ñëó÷àéíûõ ìàòðèö

Îïèñàíèå ïðîöåññîâ, ïðîòåêàþùèõ â ñëó÷àéíûõ ñðåäàõ, ïðè îïðåäåëåííûõ ïðåäïîëîæåíèÿõ ñâîäèòñÿ
ê èçó÷åíèþ äèôôåðåíöèàëüíûõ óðàâíåíèé ñî ñëó÷àéíûìè êîýôôèöèåíòàìè. Îòñþäà åñòåñòâåííûì
îáðàçîì âîçíèêàåò çàäà÷à î âûâîäå ñòàòèñòè÷åñêèõ ñâîéñòâ ðåøåíèé ïîäîáíûõ óðàâíåíèé. Åùå äî
òîãî, êàê ýòè âîïðîñû îôîðìèëèñü â ñòðîãîé ìàòåìàòè÷åñêîé òåîðèè, íà ôèçè÷åñêîì óðîâíå áûëî
ïðåäñêàçàíî íàëè÷èå öåëîãî ðÿäà óäèâèòåëüíûõ îñîáåííîñòåé â ïîâåäåíèè ðåøåíèé, êëþ÷åâîå èç
êîòîðûõ � ÿâëåíèå ïåðåìåæàåìîñòè. Â ïðèñóòñòâèè ÿâëåíèÿ ïåðåìåæàåìîñòè îêàçûâàåòñÿ çàòðóäíè-
òåëüíûì ïîëó÷åíèå òî÷íûõ îöåíîê äëÿ ñêîðîñòåé ðîñòà ìîìåíòîâ ðåøåíèé áåç ó÷åòà ìàëîâåðîÿòíûõ
ðåàëèçàöèé ñ ýêñòðåìàëüíûìè çíà÷åíèÿìè. Ïîäîáíîå ïîëîæåíèå äåë ñóùåñòâåííî îñëîæíÿåò èí-
òåðïðåòàöèþ ðåçóëüòàòîâ ÷èñëåííîãî ìîäåëèðîâàíèÿ. Ñ äðóãîé ñòîðîíû, â ìàòåìàòè÷åñêîé òåîðèè
Ôåðñòåíáåðãà è Òóòóáàëèíà, êîòîðàÿ áûëà ñôîðìóëèðîâàíà â òåðìèíàõ ïðîèçâåäåíèÿ ñëó÷àéíûõ
ìàòðèö, âîïðîñ î íàõîæäåíèè ñêîðîñòåé ðîñòà îêàçàëñÿ ýêâèâàëåíòíûì íàõîæäåíèþ ñòàöèîíàðíîãî
ðàñïðåäåëåíèÿ ïîðîæäåííîé öåïè Ìàðêîâà, ò.å. ðåøåíèþ èíòåãðàëüíîãî óðàâíåíèÿ. Õîòÿ ýòîò ïîä-
õîä óæå è íå çàâèñèò îò âîçìîæíîñòåé ãåíåðàòîðîâ ñëó÷àéíûõ ÷èñåë, íî ÿâíî ðåøèòü óðàâíåíèå
ìîæíî ëèøü â ïðîñòåéøèõ ñèòóàöèÿõ, à â ïðàêòè÷åñêè èíòåðåñíûõ çàäà÷àõ äàæå ÷èñëåííûé ïîäõîä
îêàçûâàåòñÿ êðàéíå òðóäîåìêèì, ÷òî äîëãîå âðåìÿ óäåðæèâàëî îò ïîïûòîê ïðîäâèíóòüñÿ ïî ýòîìó
ïóòè. Â äîêëàäå íà ïðèìåðå óðàâíåíèÿ ßêîáè áóäåò ïðåäñòàâëåí, ïî-âèäèìîìó, ïåðâûé îïûò ÷èñ-
ëåííîãî ðåøåíèÿ äàííîé çàäà÷è è èçëîæåíû ïåðâûå ðåçóëüòàòû äëÿ ñëó÷àÿ ìàòðèö 3õ3, êîòîðûé
ïðåäñòàâëÿåò ãëàâíûé èíòåðåñ.
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Ìàêñèìèçàöèÿ îæèäàåìîé ïîëåçíîñòè
â ýêñïîíåíöèàëüíûõ ìîäåëÿõ Ëåâè

Ðàññìàòðèâàåòñÿ ñòàíäàðòíàÿ çàäà÷à ìàêñèìèçàöèè îæèäàåìîé ïîëåçíîñòè òåðìèíàëüíîãî çíà÷åíèÿ
êàïèòàëà ïîðòôåëÿ äëÿ ñëó÷àÿ, êîãäà ïðîöåññ öåíû àêòèâà èìååò âèä ñòîõàñòè÷åñêîé ýêñïîíåíòû
îò ïðîöåññà Ëåâè. Èçó÷àþòñÿ ñèòóàöèè, êîãäà ïîëåçíîñòü çàäàåòñÿ ëîãàðèôìè÷åñêîé, ñòåïåííîé è
ýêñïîíåíöèàëüíîé ôóíêöèÿìè. Öåëü ðàáîòû ñîñòîèò â òîì, ÷òîáû â ìàêñèìàëüíî îáùåé ñèòóàöèè
ðåøèòü îñíîâíóþ è äâîéñòâåííóþ çàäà÷è, à îòâåòû ïîëó÷èòü â äîñòàòî÷íî ÿâíîì âèäå â òåðìèíàõ
òðèïëåòà ïðîöåññà Ëåâè. Ñ åãî ïîìîùüþ â ëîãàðèôìè÷åñêîì ñëó÷àå ïðèâîäÿòñÿ óñëîâèÿ, êîòîðûå
îïðåäåëÿþò, ÿâëÿåòñÿ ëè ðåøåíèå äâîéñòâåííîé çàäà÷è ýêâèâàëåíòíîé ìàðòèíãàëüíîé ìåðîé, ìàð-
òèíãàëîì èëè ñóïåðìàðòèíãàëîì. (Ïðåäçàùèòà êàíäèäàòñêîé äèññåðòàöèè)
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Stochastic Stefan-type Moving Boundary Problems

Moving boundary problems allow to model macroscopic systems with phase transition at an

inner boundary. Recently, a stochastic and non-linear extension of the classical

Stefan-problem in one space dimension came up in economics and �nance as a price-time

continuous model for the limit order book. More precisely, the dynamics on buy and sell

side in an electronic �nancial markets are modeled by respective second order stochastic

partial di�erential equations and are separated by an inner interface: the mid-price.

Existence and uniqueness has been discussed for certain speci�cations of the problem, but is

still an open question in many important setting. In this talk, we discuss an analytic

framework and the recent results for this class of stochastic partial di�erential equations.
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