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! Nunes et al

2 Fundamental value

® Discounted cash flow (DCF)

* Weighted average cost of capital (WACC)
% Free cash flow

® Net income

" Amortization& Depreciation

8 Changes in Working Capital

9 Capital Expenditures
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! Carverley

2 Early-warning

® Date

* Log price/index process

® Weekly mean

8 Standard deviation

" Median

8 Growth rate of the price process
° Weekly log-iterated return

10 Sliding-windows
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! Johansen-Ledoit-Sornette (JLS)
2 Johansen et al

3 Jacobsson

4 Brunnermeier

AY



Silles 5 o oo pow wlaidl ldlas

V-8 Sloio A TAS Sl MY o )led ¥ o0

&H@MM‘)AM‘U}.«JLD&)ALA)ALM}w‘O)JBQLY)‘LSSLQOH‘J-QLHAZ ‘Al"\)‘gs'buﬂ""“‘g)"t”
aS el u_a‘ d.Li.m.cu.:).aW L‘>L..s| B "\JIQSA wédauj}js ‘_gl.bu,..u).'Lo UJ‘ )I oom‘bp”&‘..\}lal&‘s.aﬂ.sw
0300l 45 05y (ol Jsb o2 sS bl e 5 il SLaSy slal SrsS (glo u e dod 5 Sy b oo oxty e

oS sanlice Ko log o 50 Sl Ky o |y Jlxiil 55 50 £ads a5 was o |y Sl sl S sS

Gl | o 55l ceand 0 8 Lo o b)) S aiilon oyl wonds (33l sboosls sl gy coal sl ooliy jskaie &

22055 b ez 5 ol A el el (sl l5l (la o sl i A (Ve v v (pgmagilege=Y e Y 2 y50) LS Jos
.Ojlb )l:u.J (5‘3‘5 uLo) L o)L..u‘ tR 9 Mosa QL““ JLS J..\./o 4.1.......»5 LY) ‘) ul...‘> )L’;m.:‘ 0l 0)51).3 ULA) tc LLQJS.“: B

tR: 3 tc:

4.30

4.25

4.20
=
§ 418 = == Fitted Log-index
%4 % Real Log-indax

395
1960.00 196050 1961.00 196150 196200 1962.50

S&P 500 sy ;5 VAFY Jlu sl oads ojlp asls w80 g, -\ S

1987.7055 ¥ JS_ (s polie ol sl s @ tr= 1962.4416 4 t,= 1962.4074 .\ IS5 o
A dnilns 1087.8222

=== Fitted Log-index
Real Log-index

520
1686.00 1986.50 1887.00 1987.50 1988.00

S&P 500 ua>l.w o YAAY JL«J LS‘J" 0 u“)‘)’ ua>l.~a M)Lij J.Sj)—v J.iw

! Sornette

AY



Silles 5 o oo pow wlaidl ldlas

VA 245 lxio A TAF Ll MY ojlad ¥ o0

te= 5,5 4o S&P 500 asls 0 Yoo A Jlw Gl ol jlomiil oo 35— g =y Lo oo dle polie
el cews 4 1= 2008.7888 ,2008.7285

7.10
§ === Fitted Log-index

Real Log-index

6.80

6.70
2006.95 2007 45 2007.95 2008.45 2008.95

S&P 500 ua.>L..; 5o Yoo ‘_JLM; Lg‘)" X U")‘f ua.>Luu p.u)li] J.Ss)—\ﬂ JS...:

tR: 9 tc: 19900315 ).hbl_ba ] 00 [g.».m).v Nikkei 250 ua.‘>L..u L 04 U"")‘)" ua.’>Lm p.u)lil .,\.aj) f JS..A B
el s 129+ Lo el 1090.0416

10.60

10.50 |
10.40 |
-

'§ 10.30 |
§'1ovzo :-
-

10.10 |

=== Fitied Log-indax

Raal Log-index
10.00
9.90 '

1988.00 198850 198000 198050 195000 199050

lekel 250 ua.‘>l.w ) Ya4.- Jl.w 6‘).- 03 u.o)‘).» UADL..J W.Q)Lil &5) -f ‘)Su.u

Shanghai Composite _asla 0 Y« V Jlw o ol bl floj s o3lp g oa8ly polie saas olis & S
Aol s 4 tr= 2007.8138 4 t= 2007.8105 55 4 polis ol .ol (SSED)

AY



Silles 5 o oo pow wlaidl ldlas

VA 48 Slriao AT Ly MY olad ¥ o0

10.60

10.50

10.40
=
g 10.30 === Fitted Log-indax
§ 10.20 s Real Log-index

9.90
1988.00 1988.50 1989.00 198950 199000 1990.50

Shanghai Composite (SSED) _asls ;o ¥+ -V Jlo lp osds (o3l p pasls o, 8 g, -0 JSo

2 Ty w5y (4 dalp8) (ST L L S oF (slagm ile po (Bly (slaosls 3590 5 onel s 4y @l &y 4z i L
yazie Glagh))l pelais g 4525 -V i ol g0 5l e cnl U (sl w595 2SSt nl 4 0sd (5l (slaesls 990
oaaliie ¢ o giS 0,y 3l ooliiwl b b s pax dewloee o) sladl 4 5l o .00,S ool VuuLw.cl o9, =Y g \0).6.3
Laodls gl por p e ool ;3 T Sl il alaii Sy wsyo0 13 Sl S Jloril degae a5 Jlej 45w
JBla> abais ol abBly slmesls (sl .l so ools lis Vo B8 gla S ,0 a5 ol so Cows a5 00l ilys g 28l
O bl g9 gl Ol 4 (59,5 (sl el ool (B3l slosls 5l Sy e p p (e a3l o Sk
i o3l glesls (gilweslw Jdo 4y 098 oo et (gl oo 00l o2Bly sdools 4y ax g5 b laools 45T egpie 4
sla U Jdo pl pl fouics pe o e la el jo aual kel Wy, S snnlin 4 ;08 Wil a8
Slo—an b g &y slaosls LS bools (pl a8 conl atags cosdly cpl LS )0 coals (3l sboosls 8,50 10 ugusnsls
Strs G LS 5 2SS ssam ez 4 i (pl Wul jlaed gy ool ploxl baools (pl b JS 0 a5 255 )L

Dg oo b lais 5l

! Singular-value decomposition and regularization
? Perturbation method
* Global minimum point
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Early Warning in the Stock Market Bubbles through Elliptical
Clustering and Inverse Problems

Seyed Hassan Amiri Hafshejani

Master of Financial Management, Islamic Azad University, Ahvaz Branch

Abstract

The early recognition of warning signals is very important to prevent the devastating consequences of the
economic bubbles which affect the whole economy. Using mathematics and aiming to recognize bubbles, we
have used a new method to recognize bubbles geometrically by determining and evaluating ellipsoids. In fact,
we defined in this study the volume-based index using the minimum volume covering ellipsoids method, and
used the Radon transform of the inverse theory in the form of graphs in order to show these ellipsoids. We
observed in this study that when it comes to the bursting of the bubble, their volume decreases, and accordingly,
the figures obtained from the radon transform become clearer, which is indicative of a serious threat.

Keywords: financial bubbles, early warning, clustering, inverse problems, Radon transform, ellipsoids.
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