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Scenarios tree: stage 1

APr1]

A"V ¢ > AV [i)]

A(I)[r(l)]

Hovanov N.V., Yudaeva M.S.,
Kotov N.V. , SPbSU, Russia



Scenarios tree: stage 2
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Scenarios tree: stage k

A(O)

Hovanov N.V., Yudaeva M.S.,
Kotov N.V. , SPbSU, Russia



Scenarios tree: complex events

Hovanov N.V., Yudaeva M.S.,
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Estimation of alternative scenarios
probabilities by expert information

0 p0)

i/:
v
/4 //\
/

}* »\

//'
// /y
AY > >
\\ ‘
-~ 4

‘{EN@V

&

Hovanov N.V., Yudaeva M.S.,
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Estimation of elemental transition
probabilities using NNN-information®

i:; - non-numeric, non-exact, non-complete expert information
(NNN-information), concerning elemental transition probability**

G 000t = PAO T TH AP, )

Ol = {pi () > P, (), D. () =D, ()} - ordinal (non-numeric) information
Il = {al_ < p, () < bl} - interval (non-exact) information

[=0] U]l - NNN-information

*Hovanov, N.V. (1998) Mathematical Models of Risk and Uncertainty, St. Petersburg, St. Petersburg University
Press (In Russian).

**Hogarth, R. (1975) “Cognitive processes and the assessment of subjective probability distributions” Journal of 7
American Statistical Association, 70, 271-289.



Case study: Australian dollar, 1998*

. 5 3
(L)
» Devaluation |
"] HLIsucceded |
Pad Attack — No devaluation
/ after attack .
Devaluation
Sound
5 Devaluation | HLI succeded
< economic | —¥| HLI succeded
| background \\ yd
/ > /| Nodevaluation
No attack \ P afterattack |
~»{ No changes i
Root No devaluation
after attack
> Devaluation
\‘ "] HLI succeded
\\ /V Attack — ) No devaluation
/ after attack
\ Weak /
< i
economic Devaluation
background |\ Y| HLI succeded No changes

\A / No devaluation
N i \ > after attack

> No changes

*Financial Stability Forum (FSF). Report of the Market Dynamics Study Group of the FSF Working Group on
Highly Leveraged Institutions, 2000. www.fsforum.org/reports/repHLI.html



http://www.fsforum.org/reports/repHLI.html

Case study: Malaysian ringgit, 1997
oy

li

(ra " g
L P 5§ JI; -#1
e S
il
N Devaluation |
_— HLI succeded |
Pad Attack | — No devaluation
/ after attack .
Devaluation
Sound /
| Devaluation | _ HLI succeded
economic —¥| HLI succeded
background \\
N - No devaluation
No attack > after attack
\\
~»{ No changes .
Root | No devaluation
after attack
\ > Devaluation
_— HLI succeded
\ //V Attack S~ » No devaluation
/ after attack
\ Weak /
‘ -
economic Devaluation
background | ¥ HLI succeded No changes
\A - No devaluation
No attack > after attack

> No changes

*Financial Stability Forum (FSF). Report of the Market Dynamics Study Group of the FSF Working Group on
Highly Leveraged Institutions, 2000. www.fsforum.org/reports/repHLI.html



http://www.fsforum.org/reports/repHLI.html

Case study: non-numeric, non-precise, and
non-complete information

Devaluation
37 ¥ HLI succeded |
—p*,1,1)< p*(1,1,2
/V I """'p""""**(w—ffuf2,,,I,),,,,(,7777)7 N No devaluation \
fter attack |\ \ )
sound || PP p"PA,D; /= I\ el Devaluation
u L
economic p(l’z)(1,2)20.6 > Devaluaton | </ HLI succeded
. e (23)4 ~ ~| HLI succeded N/
/| background |\ pfff??(ls2';3)> p*(1,2,2) .
/ N No attack — p*2(1,2,2)> p* 1 ,2,1); No devaluation
/'/ p(2‘3)(1 2 3)>0 7. after attack
@3) 1,2,1<OI> No changes
o0t OD(2)>p®(1) P2 No devaluation
P P after attack
I Devaluation
- p(2’3)(2,1,1)>p (2,3)(2,1,2) HLI succeded
\ / ¥ Attack ,,,,,,,,,,B(rz;3}(2;1;}}>0.77574» No devaluation
\ Weak / 1.2) 1.2) ) after attack
\4 . pU@22)<p U@,1);
economic 1,2) .
p (2,1)>0.75 Devaluation
background | " Hulsucceded
AW p29(2,2,3)>0.5; .
g No devaluation

23 @.3)
No attack o (2,2,D)>p 722 Lfier attack

—»{ No changes

Hovanov N.V., Yudaeva M.S., 10
Kotov N.V. , SPbSU, Russia



Case study: numeric example
DSS ASPID-3W:

 Devaluation: HLI succeeded in attack
n0.123)(B )+ ¢(01.23)(B,)=0.602 £0.148

 No devaluation: HLI attacked with no success
n0.123)(B,)+ ¢(®123)(B,)=0.174 £0.117

* No changes:
n0.123)(B,y)+ ¢(01.23)(B;)=0.223 £0.165

Hovanov N.V., Yudaeva M.S.,
Kotov N.V. , SPbSU, Russia
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CUHTE3 OLEHKU BEPOATHOCTEWU ANITEPHATUB MO 3KCNEPTHOU UH®OPMALUU

“B3BewunBaHune”
DOCTOBEPHOCTHU MCTOYHUKOB
MHcpopMaLUM O BEPOATHOCTAX

anbTepHaTuB

- =

BeposATHOCTb
AreHTypa ANbTEPHATUBbI QEACTBUNA CLUA U U3PAUNSA anbTepHaTUBbI A:
I(1
(1 % |:> A — CoxpaHeHue «TrnerLero» NPoTMBOCTOAHUSA 0.58+0.09
B — CaHkuuu CLUA u catennuToB R
C — MexxgyHapogHble caHkuuu npotuB (OOH) BepoATHOCTb
D -Ypapbl U3pauns no sgepHbIM 06beKkTam )
TexHn4yeckas E — Yaapsi CLUA n U3panns no BoeHHOM antTepHaTneb! B:
pa3Beaka uHdpacTpykType UpaHa 0.15+0.01
1(2)
HEYMCNOBASA UHOOPMALIUSI O BEPOSITHOCTSX BepoATHOCTbL
(1) = {A>B=C} anbrepHaTuBbl C:
AHa - Dk
M 1(3) I(2) = {A=B>C=D}, 0.07+0.02
:> I(3) = {A<B=D=E}, BeposTHOCTD
E "3 g '2 a I(4) = {A>B>C>D; A>0.90; E<0.10} ansTepHaTuBbI D:
S 0.08+0.03
HEYMCNOBAS UHOOPMALIUS O QOCTOBEPHOCTH
CBP I(4) UCTOYHUKOB MHOOPMALMN O BEPOSITHOCTSAX
I:> J = {w(4) > w(1) = w(2) > w(3)}

Kotov N.V. . SPbSU, Russia.




OLEHKA NO HEYXUCNTOBOU MHOOPMALIMU BEPOATHOCTEWU COBbITUN,
OBPA3YIOLLUX TEOPETUKO-UTPOBYIO MEPAPXUYECKYIO CUCTEMY

~ - PIC(1)] = P[A(1),B(1)] + P[A(2),B(1)] +
_ + P[A(3),B(1)] - BeposiTHOCTb ncxoaa,
s OMacHOro ana urpoka A

P [(A(1).B(2))]

v
I >,
\s P[C(2)] = P[A(1),B(2)] + P[A(2),B(2)] +
P [A(2)] P [(A(2),B(2))] === ;\ ------- » P [C(2)] + P[A(3),B(2)] - BepoaTHOCTbL Ucxoaa,
/ R Ans urpoka A
[Pre@een] |/
/ o
AN \
A
SONA
PIC(3)] = P[A(1),B(3)] + P[A(2),B(3)] +
P [(A(3).B(2))] | + P[A(3),B(3)] - BepoATHOCTb 1cxoaa,
- OnaronpuaATHOTO ans urpoka A

Hovanov N.V., Yudaeva M.S., 13
Kotov N.V. , SPbSU, Russia



ANbTEPHATUBbI NOBEOEHUA CITYYAUHOU OOXOOHOCTU AKLMIA

¥=GFW, 7@ 3O _ gexmop cryuaiinvix doxoonocmeii axyuii
mpex KOMNAHUU '
1. JIVKoun;, 2. Coepbank; 3. PBK.

d0)<d V) <d D 2)<d3), j=1,2,3 -
[d(j) (O),d(j) Q) U [d(j) (1),d(j)(2)) U [d(j)(Z),d(j) (3))
AV ] =1dY (i, -1),d (1)), i, =1,2,3

Hovanov N.V., Yudaeva M.S., 14
Kotov N.V. , SPbSU, Russia



CTATUCTUHECKAA N 3KCMNEPTHAA OLEHKW TMJIOTHOCTW
PACMPEOENEHUA EXXEMECAYHOWM OOXOOHOCTU AKLN
PUNPMbI «JTYKonn»

MnoTHOCTE pacnpeAeneHUs QOXOAHOCTH aKLUM MnoTHOCTE pacnpeAeneHna OXO4HOCTN akLMM
JTYKonn Ha ocHoBe CTaTUCTUKM JTYKonn Ha ocHoOBe 3Kcne pTHOM MHG opMaLmn

50.00% - 70.00% -
45.00% 60.00%
40.00%
35.00% 50.00%
30.00% 40.00%
25.00%
20.00% 30.00%

15.00% 20.00% -

10.00% - o

5 00% J 10.00% |

0.00% 0.00%

[-20%:;0%] [0%:;10%] [10%:;35%] [-20%:;0%] [0%;10%] [10%;35%]
Cratuctnyeckas oueHKa MJIOTHOCTHU SKCI'IepTHaFI OLUEeHKa 1) nnoTHocTH
pacrpeaneneHnda goxXoaHOCTU aKLlMVI pacripeneneHna goXoaHOCTU aKLI,I/II7I
3a «obyyarowmn nepmog» ¢ 01.01.05 3a «obyyarowmn nepmnog» ¢ 01.01.05
no 31.12.05 (exxemecsa4Ho, % 3a roa) no 31.12.05 (exxemeca4Ho, % 3a ron)

Hovanov N.V,, Yo | D) = {p(l)(l) > p(l)(3), p(l)(2) >= (0.5}
Kotov N.V., SPbSU, Russia
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