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# # 5485164029 : MAJOR ECONOMICS
KEYWORDS: CORRELATION BASED NETWORK / SYSTEMIC RISKS / ROBUSTNESS /
CONTAGION / RESILIENCE / CENTRALITY

APHICHAT WISITKITCHAKARN : SYSTEMIC RISK ANALYSIS OF EAST ASIAN

STOCK MARKETS. ADVISOR PONGSAK LUANGARAM , PH.D., 219 pp.

This research aims to investigate interaction and interdependence of East Asian stock
markets by studying the dynamics of stock markets. The structure of stock markets has been
visualized by correlation based network which can be used to study the systemic risk in three
dimensions including Robustness, Contagion and Resilience in network.

I introduce a technique to filter out financial data sets by extracting the core information
from representative links. Particularly in the case of Partial Correlation Planar Maximal Filtered
Graphs (PCPG) together with loops and cliques are emerged whereas the partial correlation is a
measure of how the correlation between two stock market indices returns is affected by a third
mediating index. I investigate that meaningful economic information can be extracted from time-
varying correlation matrices. The stock market dynamics during 1990 — 2012 in East Asian stock
market indices are investigated in terms of the Index Cohesive Force (ICF) which represents the
fraction of the stock markets correlations and the stock markets partial correlations after
subtraction of the third mediating index contribution. Moreover, the topological analysis of
Minimum Spanning Tree (MST) and PCPG has been considered the centrality measures of stock
market dynamics in the region.

This research shows that the correlation based network can be practical in terms of the
centrality analysis of stock market in the region. Furthermore, this network can measure systemic
risk which the result shows that the structure of stock markets in the region. Furthermore, this
network can measure systemic risk which the result shows that the structure of stock markets are
robust yet fragile and the East Asian stock markets could face the contagion of financial crisis in

the future.
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MAHA Impulse Response Function #1y1mMsanuimsilasundasnersmavyumeluaiuis
: ° @ 1 o @ 3 { o I {
Ta9 Fawannuuuiassdanan inaanieenuuilunitimels uuudiass varRs Juiluh
a @ @ 4 ) o [ 1 1
HewldiuTaena 1) iWesninamnsosiinldlse Tenilunmstanssuiunsadanuranssny
Mouon (Spillover Effect) nana 1@ 4 yuuuy ldun
1. Ja lugdunudatinsdawun 1uRURIY (Spillover Index)
2. IANANNMITIRIUANUAUAINUNE TUTE VY (Directional Spillovers)
3 1 1 % Y é = U
3. 3RUUIANMTEIRIUAMINANFINYEIRLY s HianeTussuy 1Wieuneununas Iy
v % d’ Li' A B
VOIANUAUNIUNINAIWLTOUNNAD (Net Spillovers)
4. 1A9NTNAMSAINIUANUANRIULAaE AT ouNeunwesn1e luss Uy (Net
Pairwise Spillovers)
Dicbold and Yilmaz = (2009a) JAANEIATEUINMT IUMTAEIUNANTENDBY
A a 4 a b e 1 g’/ I a 4 a
(HBI11910 INGANITUNNMIRY Feautued o yazuy azgnawiuinganissinsiiu
{ . o =Y A A 4 a .
Tanluiiga awann IdduaueismsIninldlingzsin1sinadn19z Contagion @z
Interdependence T¥¥I19AAIARIS AI8N15 1% Vector Autoregregression ¥1H1AITANEINIU
9 [ o A a zg Y 1 a =
ToYadNIINANDULUNY LAz ANNAUMIUANAYY Tu10 aaradu melungugliniaedy
[l Y
ALIUeeN FaNUI1N18lunaTnves Return Spillover (1A% Volatility Spillover UULIAW
' o ' o a d . .. .
uana N lunnyaar Taeiins3ns1ER Variance Decomposition Analysis 718114 VAR
9 I dalu a dg! ) o
Model  11191un13521)119%91 M15ina Shock Vuluzluny Return Shocks 13® Volatility
3’; o I o A ~ a 4 { o % { a 2 Jo
Shocks 11 TTaselalluduniia Shock Musiasa ez IAANNEUNINANRATU(Volatility)
Av o ' =2 A = o A . ey . Y =
NUIYAINATI VUADNNVEUIIT Efficient Range-based Volatility Estimate w14 aq
I ax A da! 1 == a o g
FuIsmsiiauetu 1ag Garman and Klass (1980) 8813 1508 111398904 Yilmaz (2009) Hu
IauhgJuun3TmsAny1d1075 Spillover Index 118910 Dicbold and Yilmaz (20092) 11

o =2 Y [ a = o A =
NINITANY Gluﬁa’]ﬂﬂu"ll@\? 10 ‘]Ji$lfﬂﬁﬂ'ﬁﬂ‘] mﬂugummmwmauaaﬂ INOANH

WHANIIVUDY Return Spillovers 1ag Volatility Spillovers Mg lugiininnaeasi 1 a.7.1992-
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2009 Taal¥nszuIums Rolling Sub-sample Windows FIULWUN Volatility Spillovers ag
. ~ a ~ 1 [ 1 U Aa a 4 ]
Return Spillovers HnWganssuuana1anu ldaaeatianaisenineninainganisal nazyig
a o oA ey . g}/ 1 { @ 1 1
annznd Taswaanshn lannns1nlves Volatility Spillovers HuAauI 19Nz FAM 111529
Aaa o ] a X e o 1 I Y
NUINgamIal I pnev Uiy dzuaasdy NSy uazaanansznuiuieningues
Y [
INATU MIUNNNTELIUMTAIRIUANVAUNIU (Volatility Spillovers) FINUNTTLAUAINY
TULTNNNIINTEUIUMTAIRIUNANTENURIUNAADUUNY (Return Spillovers)
4
UBNVINUNADINMTINTEAVYBINITTINNGUYDIAAIA (Market Integration) AADAFI
[ [ o =~ o g’/ 1 ) Y [ A
NAI5TE 1990 meluaaianannindloBeas Iuesn Huasnam lvszauanuyen o
2 2 v o X 9 Y3 = A X o
(Interdependent)  1NUGIVUAINYY NI oUAUNGITOUTHIHUDI MSINVIUVDITTAVNIS
FIUNANTENUFRTURNAADULNY (Return Spillovers) JUBINADUNAWNNAITTH 1990
v a3 l @ A a 1 o Il
a4 lsnanlugrandsnininaaianalvunans (Emerging Market)  HIUWY
a 4 9 [ 1 1Y 4 g’; n YA 9 1
Inganmsal lJudd AUNDINTLAY Return Spillovers Wi 1 laduua Tiiuanasnuasnannsie
I 9 1 A a a 4 a dﬂg o 1 =
nessy 1990 Hudull nazaeuudiomainganisainiemstulanyuluaniya Tuyaadl
Y Y
A.9. 2008 11U 52AU Return Spillovers n1elugiinineiFoaz Tuoon 699Nz UIUFIDES
Aottlosaunazyagege Fanannagl18a152aY Retun Spillovers 1Az 52AUNS TIHIUAIY
Y e . < (A A o 9 Y < @ A
AUKIU (Volatility Spillovers) 31tluadmiesugy uazaenou IMiAuanyue NILaA0NNIVDY
a 1T A 4 a d‘a tg g’/
FTUUMIRY A0INYAMTAUNNMINU laninauu luvme 1y
) U d‘ =)
2.2 Henamazngulumsiaanuaaanaluszuumsity
. o I o o Jaa Y ' (Y 4
@012 Contagion Wnazlumawnnileylresraunsviarsluninasugmansuay
@ = [ ' a é’ v ¥y o A 3 1 a s a da! =
UNAINY FIan1zaINa1NNATUBELDEATI AsNvziuegluIngamsaininayu luilagiiud

AAINNILVIUMIAINIUANNIUNINY TUTEDUMIRUTEN N T2NA

[ J
2.2.1 Henuwazngu I um s Taan13zgna1nvesIngan1sed (Defining and Measuring
Contagion)
=\ Ay AN Y] Yo A . A 1 v v
UUA1INTUIY VIUI,@GI,WFHHEJ'HJ"U’EN “Contagion” ‘ﬂlmﬂﬁ%‘iﬂuﬂ@ﬂklﬂ ﬂ\illﬁ@\‘]ﬁlu
~ = a Aa v Y1 I s a ,&f
13190 2.1 %3 Forbes (2012) ﬁ?ﬂufﬂﬂﬁnﬂﬁaﬁm\‘l"ILl’Jﬁ]lelﬂ’ﬂ L‘]Jl!‘]JiTﬂ;]ﬂTiﬂW]LﬂﬂﬂJu

moelullsgmaniladrgndeiiuransgnulUdulszmaguaimae Falisuiludoadin
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] g}; a 1 9 a A A A 9 a
FOINNWNAUAY Glugﬂ%mmamﬁm (Trade), a4U4¥® (Bank Loans) NIDNIILADUTYNUANNU

o w

N Y A Ty ¢ wa & A o 2 Yo
(Investment Flows) ﬂ]lﬂ INSILAADINIULNUNAUTNUANUTIU Pmvuavumelasiaina

g @ [ 1

a . dy = a Jq Ya o 1 . ]
ANUUDIUYIY Contagion UBDNITNUYIY ﬂ’)ﬂﬂ‘]ﬂ\iﬁ’)l&llﬂﬂlﬁufﬂllﬂ"l’ﬂ Contagion UI,’J’N!‘IIL!
1 1 % y a g
ATSUIUMITINTUNANTENUUDINITUNIU (Residual Transmission) 310 Shocks nnavY
F

MoraINinIuAuTateN g1 (Fundamentals) 1187

M91971 2.1 1Al NVBITNIZINANVDINGAN 3D

N HeWU0IA191 Contagion

King and Wadhwani (1990) a model in which correlations between markets increase
after an idiosyncratic Shock to one market because

information is imperfectly revealed

Masson (1999) the Residual in a model of market comovement ; the
comovement that is not explained by Global Shocks.
Linkage through normal trade and economic relationships.

And country —specific Shocks

Bekaert , Ehrmann , Fratzscher “the co-movement in excess of that implied by the factor
and Mehl (2012) model, i.e. above and beyond what can be explained by
fundamentals taking into account their natural evolution

over time”

Forbes and Warnock (2012) large changes in a country ’s gross capital inflows or
outflows “resulting from circumstances in another country

or group of countries (but not the entire world)”

Forbes and Rigobon (2002) “a significant increase in cross-market linkages after a

Shock to one country (or group of countries)”
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M3199 2.1 (A0)

M 181994971171 Contagion

Kodres and Pritsker (2002) “a price movement in one market resulting from a Shock in

another market”

Karolyi (2003) “irrational comovement ” which are the residual in a model
after controlling for “ fundamental-based co-movements ”
(from a real and Financial Linkages) and “ rational investor-
based co-movements ” (from rational investment decision

making by Financial agents)

Bae , Karolyi and Stulz (2003) the fraction of “exceedance events” in a region that are not
explained by “exceedance events” from another region ;
“exceedance events” are extreme returns Shocks (above or
beLow that the 5" or 95" quantile of the marginal return

distribution) in equity indices

Hartmann. a significant increase in the conditional probability of
Straetmans and de Vries (2004) having a crash in one market. Given one occurred in

another

Boyer , Kumagai and Yuan (2006) | “exceed correlation” between stock markets during periods
of high volatility , with “ exceed ” defined as a significant
increase in cross-market correlations for investable Stocks

(Relative to less accessible stocks)

Dungey , Fry . Gonzalez — “ the effects of contemporaneous movements in asset
Hermosillo and Martin (2010) returns across countries having conditioned on a range of
factor ”

17: Forbes (2012)
MnA1sed 2.1 hifsaanaastiomiuanasnuesn lluesan1zgnamuesinga
(Contagion) 14 lumsnyr uadwuaasvoualunsdinadsmsia measuaiiennn

Y 2 a My 1 o= A
ﬂ’J”IZJL"U”I(li]ﬂ”lilﬂﬂﬁﬂﬂ%@ﬂa”IiJ"IJE’N’JﬂtT]GIﬂﬁmllﬂ’t’)EJNaﬂC])’Q
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6193252 1uila9171 (Forbes and Warnock, 2012)

Y o ax @ 1

9
UoN1NH 1MUYV Constancio (2012) ENhlﬂuTJ‘ﬁﬂ1§ﬂ\‘1ﬂﬁTJiJ1f]°1u’Jﬂ!W1ﬂ’NiJ
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Unztulumsiaiatisevil (Default Probabilities) ﬁmﬂﬁumuwammmmqmmu Credit
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2.3.2 Planar Maximally Filtered Graph (PMFG)
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a = v A Y A [Vl a v v d v
MNN 2.22 !!ﬁmmi!ﬂ%ﬂ‘umﬂ‘u ANUNAYUD B (rauatad) NUAUNAYUIANANNHTITHIN
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=2 a A o ' = o a £ v o J . . =
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9 9
MINANDYAIVBITZUD 119H Onnelaa et al. (2003) 341411A1 Mean Occupation Layer 111%
d‘ d' [ [ d' Y 1 1 -d'
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Al du A
M 2.23 naaamsnasanivl veswanFuanuhazilunuuneriieq (Probability Density

d
[ v o d
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02

04
02

correlation coefficient

111: Onnela et al. (2003)
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2.5 NQUAMNAIAINETFUGOU (Complex Network)
119113989049 Haldane (2009) TdviimsifFouiionsditalaseiie szranelaseing

Y v
@199 (Interconnections) M4 1UTZUVUMTRULAZUONTZUUNMINY lagnu1aseviea1egi
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Agents) 3971 1dGonTassieludnsuzainaniin InsenedSunasugduun’la (Adaptive

2 o T ¥ g I @ A Y v g
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9
v 9

WumMsAnEInganssy 51 lddswansgnuvesnsina InseileFugon (Complex

v
a A

Network) 1@ Tﬂﬂﬂhﬂﬁﬂ%’mﬂﬁaugﬂuuﬂﬁ(Adaptive Network) duiudsnauleedi
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sdnvuTasaied 18na1unda 3918un Jywimsvaass invesszuurasnszua 'l
(Electricity Grid), A2idonInsuvesszuudunadon nazmsuniszunavealsndade ¥

Flunausiuanasaatuesn i

Y
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Na¥l Haldane (2009) lasiimisAinuninnifads wagzaunanild lnssiionieanstu
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LﬂJL"ﬁ}TQﬁﬂ”I’JZNﬂﬂﬂ@]uulﬂﬂﬂluﬁﬂﬂ‘ﬂ%flfﬂﬂ ‘%Q%Tﬂwﬁﬂﬁﬁﬂmv‘lﬂ’NLﬂﬂﬁﬂﬂﬂTiLWMﬁUﬂJﬂQ
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N19MTEY  (Diversity) Tagnaaeaifadetiarnisalfniludiuem1d Jnfaanizilsie
e a ag Y A W ao A o 9 I o A
(Fragility) neluszuumsRuauuaimiod uag luauiveaivious saladudyaaaou

[ Y v o A 9 a @ aa Y 9 Av o 1 dy Y
selinuiinaunadeon Ians naziinssaidne ldonale Tasluanuiteaananillduaas
TA59918119n015:9UN2Tan (Global Financial Network) 11%291) A.6. 1985 aauaasluning
=} o 1 = o A = S Aav 1 ]
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d’d o 9 A da!
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MNA 2.25 naag 1n590emMamsiauinlan (Global Financial Network) 1144331 a.61. 1985

/ ¢ \‘“?\ / \\
.éq \\\\\ CHN
AUS
Key: —— 0.003-0.03 = (0.03-0.2 (2

Yy 3w < A .
HUaLMe:  ANUUUIVONUTU Wudunuvesanuutasalunisi¥on log (Link
I [ 1 =Y v o a
Strength) TagludaaiuineInuny GDP qno)

111: Haldane (2009)
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NN 2.26 HaAIlATIVIINIIMQAUIN]an (Global Financial Network) 141 a.61. 2005

FERA

’ TMEX

PRT

Key: —— 0.003-0.03 * — 0.03-0.2 - 02

131: Haldane (2009)
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I @ X o a a o Aa
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9471/52n01 (Node) MM 31303 Te9R1U09R1)52A1UDUBE1911A (Vulnerability to Shocks)
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= [ v A g o o = 2 . . o g
MsanIvIdavenan N uAIMHUALEDITAINNINNITRU (Financial Stability) WU
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a Aa

TA39918NNMIRUNINTHAGIGAADIADYININ (Stability) M8TUADIANITIEAN 91NAIT1N
= a v dy Y I KR ax [ 1 aa
2.6 ¥41U UV Haldane  (2009)  F 1M UDIITNITNAGDUIAAIAINIAINIITDA
L& o JAy Y = o v a X . ~
(Kurtosis) Gmwaaww‘lﬂwmmgﬂuuumsﬂizmﬂmgmumqmumﬂmu (Fat Tail) Tagv1an
Y o A Y I a 1 Y A A A
lavinmsnszanearndaing ldmuneluszuumsRuriumanouuMuiL taznsanduro
Y v
(Bank Credit) WUNTLAUMINTLIOAMVVNIBIN (Fat Tail) Tuszavnuinninlunia
a [ 1 < @
IATHNIUNAIN (Macro-Economic Series) H3® GDP LADE14 15NA1M HAUDINTNATOUTZAY
o Y . 2 1 ' A v o W ¥ o IAq Y
MINTLNBAMUVHI99IU (Fat Tail) Tunsgesnguwuniiediagnig arnannleluns
JAMINTEeAUVYNA (Normality) Fauniny 3

M5199 2.6 UAAIMNEDAIUMITIAANNAIUNTNITZI8A (Kurtosis Statistics) a11SL

' Y 1 Y v ZI | L
ni;;umamaﬁ%umﬂumamummizuu

Flares | Quakes | Rainfall | Words | Citations | Cities | Real | Rice | Credit | Equity

GDP prices

Kurtosis | 5852 | 8325.8 3.3 4797 606.0 61439 | 93 6.8 12.2 12.2

11: Haldane (2009)
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2.6 wqygﬁgﬁﬂammn‘umﬂﬂmmwumu

HUVDI1ADY Autorregressive Conditional Heteroskedasticity (ARCH) uag
Generalized Autorregressive Conditional Heteroskedasticity (GARCH)

Y o o QY @ % A v o Jdo 1
Engle (1982) ‘lﬂmmummuma@qwi%iunwmmmwumummmﬁuwu‘ﬁﬂum
A ! = . . . . =
AAAadU (Error Term) voIrIa luenn (Serial Correlation in Volatility) Tawisen
° @ ' 1 L A Y S gy A A

HUVI1003AINA1371 ARCH "li\i’t’)‘ﬁ‘]ﬂﬂ]lﬂ’ﬂ ARCH 404 Engle (1982) uugﬂﬁswmumaumm

] 1 v H Y
Tym awsidsuvesmnaranaou linsi (Heteroskedasticity) Faudlsiuamnaininaiu

o a o . o 1
Meolutuudiaesn1suATIEHauNIsTaA00eY (Regression) V]'Jll‘ﬂ Taganuudsdsiuveean
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Y
Y g}J =2 v 4

ANUAIAAADY (Error Term) Tuiagiiuniuazyunuanumlslsiu vesmanumamaou

(Error term) Tuoaa Tugilvesnanmsenmasaedlumsinanuuilslsiu
— 21 — 2
Var (Xe11Xe) = E[(Xp41 — ao — a1 Xp)*] = Eregyq2.10
2 _ p2
Eretyr = 041 .17

gamanuulsdsruda lumisuaiaenainis Tastiadszuavessanuualsilsiu

[

YDIMANUMAAADY (Error Term) 11 UAI
€ =ap+ a1éf 1+ Fa i+, (2.18)

! 3 @ J L4 1
Iﬂ‘(’lﬁ vV, wWuarsuniu (White Noise) tazmnIanMIanuulslsiu vesninu

mmﬂéau (Error Term) t+1 luau1aA a1 D@1t
a2 — a2 ~2 22
Etéfy1 = ag + a1éf + axér_q+...+agéi 4 (2.19)
viomoulugil
2 2
o0 =w+ a(l)n; (2.20)

[ 9
Taen (L) umﬂuﬁqﬁ{%ué’mm (Polynomial Lag Operator) tag 1] /W, ~ N(0, O'g_l)
Innovation melumaneuuNUIUNSNG (Asset Return)

@931 Bera and Higgins (1993) @03 118898 nHULAITATLIEAIVDINITUAINAIVO

a4

i1 | 9
ANUAAIAIAGON (Stochastic Error) €, FeliNou lu ifatiunuaavesdmlsaneag Y, = {1,

A A L. AA o w A a ° R 1
X1, y:2, X2, BN Polynomial NUa1AU (Order) E;NG']i]$ﬂﬂlﬂﬂﬂﬂ]ﬂﬁTcluﬂ'lﬁf’nujﬂllnﬂﬂ\i"uu
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#9011 Bollerslev (1986) "lﬁj LA UBLLUVI1909 Generalized Autorregressive  Conditional

[

Heteroskedasticity (GARCH) 13l

g = VinJof (2.21)

Taglrinnuulslsou v, =05=1 uaz@15un2u (White Noise) 145231381 (Period)

thyuiludasyaeanunaianaeu (Error Term) 1ua9an (Period) t-1
Ee, = EViJof =0 (2.22)

2 _ 2 _ q 2 p 2
Ei_16f = 0f = a0+ Njq @i€f + X Bjoi_j @.23)

viomoulugil
of = w + B(L)ot + a(L)ng 2.25)

¥ g ° Hq 9o
Generalized AutoRegressive Conditional Heteroskedasticity vuwilueyusass nldnu

Foyasyniunal Taeuuuiiaes GARCH laihuuifaunusiaes ARCH 409 Engle (1982)
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9 o A [ ' Y A
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HUUTIA0I GARCH 1UAI51800 GARCH (p, q) 1¥imzanlash Polynomiald (L) unudie
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Wo3ya 118g Polynomial OUL) unuAe 816U “q” lugluumduaundenaoui (Moving
Average Term) UB4HIINTAINAL (Lag) VoIA1ANNULTUTINVRIANNAAIAAADY (Error

Term) A9aNTN 2.24 11ag 2.25
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Yi(t+At)

Y;(t) ) - ln(Yi (t+ At)) — In(Y;(t)) (. 1)

r;(t) = ln(

o < a @ . o A ' o 1
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Returns) YU UAMNUMIUATIZHANNIT Aggregate Risk Mnavumeslugiinia Faielan
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http://th.wikipedia.org/w/index.php?title=%E0%B8%AA%E0%B9%80%E0%B8%95%E0%B8%A3%E0%B8%97%E0%B9%84%E0%B8%97%E0%B8%A1%E0%B8%AA%E0%B9%8C&action=edit&redlink=1
http://th.wikipedia.org/w/index.php?title=%E0%B8%AA%E0%B9%80%E0%B8%95%E0%B8%A3%E0%B8%97%E0%B9%84%E0%B8%97%E0%B8%A1%E0%B8%AA%E0%B9%8C&action=edit&redlink=1
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Tagf
1 - Cp
pX,Y)=1: =~ i (3.5)
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lwedt p(X,Y:Z2) =+ ™ : (3. 6)
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M31971 3.1 naasIea193TAUBNENalid191nfIna1e SET Index lifsnarnouqmalu

NUMA

From Control
Variables

To d:SET Index
NKY Index 0.003649
KOSPI Index 0.008798
PCOMP Index 0.008144
AS30 Index 0.001377
HSI Index 0.000787
JCI Index 0.007494
FBMKLCI Index -0.00042
FSSTI Index 0.005747
TWSE Index 7.45E-05

Au: Uszunanaru SPSS 1ag Microsoft Excel
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G*; = aT"; + (1 —a)/N (3.18)
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U

a d \J IS4 a | 1
1.’J!ﬂi"l$ﬁﬂ3"l3~l!‘l.|§"l$'i.l"lﬂsllﬂ\1!!ﬂa$ ‘li“l—!“r;i‘l—!ﬂ1fﬂ14§3~lﬂ"lﬂw1uﬂ"l PageRank

= =Y d‘ 1 =S 1 ] d‘
PageRank ¥94Nodela9 fio Ysunamarngnmaieg gapdellluseniesiwna #
1 v Y v F) H
INAUNWIUNodet 1 1111 Infinite Random Walk Iasnaoaniandlasiute Ias Parameter
<3| v o [l I e A A 1 1 1
Alpha 1FudIm1ruanNUI9IT]U (Probability) ¥IN1TIAABUN 581I19g VDI Node #14°)

= 1

1 3 1 3’; =\ o . . 1 4 {
9619 l5naw M PageRank HuddeAnIIMsAuIN Eigenvector Centrality ﬂgﬁﬂﬁ GRFTREET


http://en.wikipedia.org/wiki/PageRank
http://en.wikipedia.org/wiki/PageRank
http://en.wikipedia.org/wiki/PageRank

123

wauara ld tainIassieasnaee bildligluoumsisenTeauny Strong Connected
<3 3‘/ 9 1 [ 1 2K A amy
Node A IWIIZRLUUNTZUIUNTHF19AT PageRank fana1 Juilwaiiondisnislums
£Y 4 a X Y ° ' . . 2 o o A A
uf luifymAnadu AUNISAIUIUNIAT Eigenvector Centrality B33 10819897Node %)
Y 3 ] 0 y ° v < <
Aouiu Strong Connected Node 1114 Daazgniiwn g unsaiinla Tash PageRank 1ilu

AFLUIUNTNUN Transition Matrix (S) waauas aauaasluaunisn 3.19
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Aanieeen 118 Noded U] Niviae Tag 1w G;; UnU Artifitial Transition Matrix NUAIINUIIY
I A ~ o A 4 A A = a . d'dy 9 I
dulumsinaeuioonlUds Nodedudr 30N ieuRMIENANIGUBY Link N0 13189

Nodelaamuu i5enA199NA1991 PageRank (Brin and Page, 1998)

MNA 3.6 taasdledalassvig nusznevlude 3 Node

117: Microsoft Excel
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MW 3.7 4aARI9ed Adjacency Matrix

A B C

A 0 1 2
B 1 0 0
C 0 1 0

117: Microsoft Excel

WA 3.8 UaA9AIDENS Transition Matrix : Right Stochastic

117: Microsoft Excel
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N 2
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TagNan1zadrueInaln (Market Stiffness) =1-SE
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{ 1 a % 1 { o 4 a 1
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Et[Resi] = Bo + B1Xi (3.24)
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