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FRACTIONAL INTEGRO-DIFFERENTIATION FOR MATHEMATICA
O. Marichev (Champaign, USA)

The talk is devoted to new operation FractionalD|f[z], z, a], which can be presented at Wolfram
Function Repository [1] as FractionalOrderD|f[z],{z, a}]. FractionalD is analytical by order «
operator, which for integer positive v coincides with usual a-th order derivative D[f[z],{z, a}],
for integer negative v coincides with repeatable -a times indefinite integral | [ < | f(2)dz and

—a

for & = 0 coincides with initial function f(z). The building of such operator was not easy problem,
because differentiation of basic for Taylor series power function z7 always gives power function with
constant coefficient and different power, but integration of 27 can produce log(z) (for negative integer
I(y+1) 27—«
: F(y—a+1)
()" (W(=y) — vy —a+1) +log(z)) . which

(—y—DI(y—a+1)
should be applied for negative integer «v. More than 100 basic functions in reality are the infinite sums
by k of ¢, 27T* with constant ¢ It allowed us to build fractional derivatives of order a for more than
85000 test-cases, including basic functions and their compositions. Their values coincide with results
based on the most popular Riemann-Liouville approach to fractional integro differentiation |2, 3.

). We have solved this problem by extension well known from literature generic result

for integro-differentiation of 27 to value
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METO/, I'"”TABHBIX KOMITIOHEHT IIPU1 ITOCTPOEHUN
MOJAEJIN BAHKPOTCTBA BAHKOB
T. I. MacsiokoBa (Munck, Benapycs)

B ycnoBusix dpyHKImOHUpOBaHUs OTEUECTBEHHON OAHKOBCKON CHCTEMBbI 3aJa4u1 MCCJICIOBAHUS U
aHaJIM3a HeOJAronpUsSTHLIX TEHJIEHIN Pa3sBUTHs KOMMEPUYECKHX OAHKOB, IIPOrHO3MPOBaHUE OAHK-
POTCTBa MPUOOPETAIOT JOCTATOTHO BarkHOe 3HavdeHne. OJIHAKO, OTEeIeCTBEHHBIX METOJIUK, TTO3BOJISIIO-
IIIX C BBICOKOI CTENEHBIO JOCTOBEPHOCTH IIPOrHO3UPOBATH HEOJIATONPUSTHBINA UCXOII, IPAKTHIECKHI
HET.

Hawubosiee gacto, 9T00OBI OIEHUTH (PUHAHCOBYIO YCTONYIMBOCTL OaHKa, MPUMEHSIIOT CJIeIYIOIIne
rpymnsl Hokasareseii [1]:

® JTOCTAaTOYHOCTDH KallluTaJia,

® JIMKBUJIHOCTD;
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® KavueCTBO NACCHBOB;
® KAavyecTBO AKTHBOB;
® IPUOBLILHOCTD.

Kpowme ananusa BbIIenepedncIeHHBIX TOKa3aTe el Ha, CeTOMHAIIHAN AeHb CYIIeCTBYIOT U JIPY-
rre MeTOJIUKM OIeHKHU (puHAHCOBON ycToiiumBocTu Oanka. Hambosiee momysasipHble W3 HHUX — 39TO
poccuiickast Mmeroguka B. Kpomonosa, meromuka CAMELS, meronuka EUROMONEY, meronuka
Hanwmonansuoro 6anka Peciybnuku Benapycs u ap.

Kaxxmast u3 9Tux MeToamK mMmeeT olpejeseHHble HegocTtaTrku. Mertomnka Kpomonosa, mampu-
Mep, He ylesisieT BHIMaHMe OlleHKe KadecTBa akTuBoB. Meroguka CAMELS rpomosaka B pacde-
Tax, [MoKa3aTe/id IPOTHBOpeYaT APYr APYry. DTa METOANKA OPHUEHTHUPOBAHA, IO OOJIBIIOMY CUETY,
Ha, aMEPUKAHCKYIO CUCTeMY (DPYHKIIMOHHPOBAHUS OAHKOBCKO# cucreMmbl. C y4eToOM HEJIO0CTATKOB Cy-
[ECTBYIOIUX METOJMK CJlIe/IaHa MOIBITKA pa3paboTaTh KOMILJIEKCHYIO METOIUKY IPOTHO3MPOBAHUSI
6aHKPOTCTBa KOMMEDPUYECKNX OAHKOB, UCIOIb3YsI METOJ, [JIABHBIX KOMIIOHEHT.

Meros, 1TyIaBHBIX KOMIIOHEHT CIIOCOOEH BBISIBUTH JOCTATOYHOE YHUCJIO 3HAYUMBIX (PAKTOPOB IIPHU
aHaJm3e 6aHKpOTCTBa OaHKa. [IpemMyIecTBOM HCIIOIb30BaHNST METOIA TJIABHBIX KOMIIOHEHT SIBJISI-
ercsi TO, YTO OH He TpebyeT IpelBapUTelIbHOr0 OTOOpa IPYIII SJIEMEHTAPHBIX IPU3HAKOB, a 9TO
MTO3BOJISIET YIPOCTUTDL aHam3. JIAaHHBI MEeTO IMO3BOJIsIeT 0TOOPATH JIUIIL T€ MPU3HAKH, KOTOPDLIE
CIIOCOOHBI OOHAPYKUTH HAUOOJIBIIYI0 M3MEHYMBOCTH — Pas3dpoC, ¥ B KOHEYHOM HTOrE€ OKA3bIBAIOT
HAMOOJIbINee BIIMSIHAE HA MCCJIEyeMblil oKasaresb. Ha OCHOBE BBIIEICHHBIX MPU3HAKOB ([VIABHBIX
KOMIIOHEHT) MOXKHO IIOCTPOUTH GoJiee MPOCTYI0 U BMECTE C TeM BbICOKOMH(DOPMATUBHYIO MOJIE/Ib
aHaIm3a 6AHKPOTCTBA OAHKOB. DTa MOJIEJb IO3BOJIUT OIEHUTH CHJIY MPUINHHO-CJIEICTBEHHON CBSI3H
MeXKIy (PaKTOpaMHu U BbIJEJEHHBIMH IJIABHBIMA KOMIIOHEHTaMH. KpoMe TOro, craHeT BO3MOXKHBIM
HCCJIe10BaTh U3MEHEHUsI aHAJM3UPYEMBIX (PaKTOPOB IT0JI BJIMSHUEM IJIABHBIX KOMIIOHEHT.
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IIPUBJIN>2KEHHOE PEIIIEHUVE CUHT'YJIAPHOI'O
MHTETPAJIBHOT'O YPABHEHUSA CIIEITMAJIBHOTO BUJ/IA
B. C. Macraauna (Muuck, Besapycs)
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