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Abstract

Characterizing temporal evolution of stock markets is a fundamental and challenging problem.
The literature on analyzing the dynamics of the markets has focused so far on macro measures
with less predictive power. This paper addresses this issue from a micro point of view. Given an
investigating period, a series of stock networks are constructed first by the moving-window me-
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thod and the significance test of stock correlations. Then, we generated four differential networks.
Finally, influential stocks and corresponding sectors are identified from each differential network,
based on which the longitudinal analysis is performed to describe the evolution of the market. The
application of the above procedure to stocks belonging to Standard & Pool’s 500 Index from Janu-
ary 2006 to April 2010 recovers the 2008 financial crisis from the evolutionary perspective.
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EETig R — MR E R RS, HENARRELR, ENZmXRERL]. BEMMIEHEE N
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T3 EAZ RS B E — A B AR R A m R R E N, EAMONER R a T4
AP ERE, T H A B ) R S B PR T KR 2).

BE AU B B [3] 2 — P AU R 732, B % T i ST 8] PP B AH D% 3 30 B R A AEL 0 A, $8 T
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Figure 1. Temporal evolution of the normalized DC, EC, BC and CC. The
average correlation coefficient is presented for comparison
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Table 1. Basic statistics of 4 differential networks
RLANERMENELSH
ERMY TS EINE PEIE CPRHIRERY PHRERK
1 422 7090 33.602 0.411 177.709
2 422 8645 40.972 0.277 119.899
3 422 20159 95.540 0.440 37.018
2 422 17698 83.877 0.415 57.763
33 RERE

2008 4F gz A2 H 58 B AR RARIT DT S B o $BTARAT 45 AR L850 RE AT 238 DER I A RUDE
Ko ATTREGuh, AT B — 2 NI A TETR SO T AT, S BUbATTRIM ™ i, £ 2007~2008 4,

DOI: 10.12677/pm.2021.118164 1468 P2k


https://doi.org/10.12677/pm.2021.118164

R, VPR

frERENEERT 7 REANREE. XK T BRI N, P RmR 7. 50
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L)FEZ b 255, (R SRR GRS LA R R D R AT R R B B T AR R K, s [T 17
ATV E BRI EE 487K, (SIS R B I DR SR AN T A RrEE N, Sab L i
FEAE T o 3 2 BT SENLET IR B BLS MR FIRES B fE WL R P B (2006 45 6 H 30 H % 2008 4 3
H 26 F)XER 2 M gg iR a2 10 REcA s IS, i 5 RIS NEmERE, I HE
2 HR AT LR I S 5 B A WAL AT FE T s e AL T 1 I P BB P 0 R 7 IS B AL R B B )3
W, R T SR RO 2 B IR G FE AL

Table 2. The 10 essential stocks of the differential network between the nor-
mal stage before a crisis and the stage of the transition from the normal state

to the crisis
5= 2. eRUENIATEYIE &M EFIMIE & B80T EM B E S MR 10
RAXERE
e TR Q EVALE
AMP Efil 1 1.255
GL Efl 1 1.077
GE Tl 0.981 1.050
DD o 0.972 0.861
MET SRl 0.972 1.192
AXP S fl 0.972 0.863
BEN Sl 0.953 1.047
XOM fEdE 0.945 1.475
wYy J7z3: 0.944 0.980
GPC JE 00 T 0.944 0.913

AMP
GL
GE
DD
MET
AXP
BEN
XOM
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Figure 2. Standardized closing price sequence of essential stocks and standar-
dized S & P 500 index sequence in the normal stage before a crisis and the
stage of the transition from the normal state to the crisis
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it iR R e, R REHRAT AL 2, RS K L

Biltn, SErih L g2 =7 (New

Century Financial Corporation) [ [allH T 2008 4 4 H HiFH = {#4", M7 2 b5 (Lehman Brothers)l|
A% 7= %4k T 2008 4E 9 H BEARHE . FRILTHARITAN, VF 2R A S A& Rz 2] TR Kpd. —
ANBR S 4 1A 3 [ [ B [4], 2008 4FE55 ZE R4t 2500 143670, mAMSEEBUNERE . &tk
RN, SEEREFWZE Tt — 0w, BRI & SERE LA R BIM. H—m, R
MR BRI NI & 4K AR 70 ol = S s s . 32 3 FIH T AIEF RS B p LA P o B
5 el B (2007 47 10 H 2 H % 2009 4 3 H 30 H )Xo 82 i) 22 5 24 s Uil 211 10 R fe B e,

Hop 6 HEEEA TR EE, FEH K 3 ] DLk B SCHE I S SR 0 78 M IE 8 B FE AL I SR B ik
BV, TR B FERBC SR . R, AR, AUZ SR, FHRM Tkl T E

LIEP NS

Table 3. The 10 essential stocks of the differential network between the stage of

the transition from the normal state to the crisis and the stage during the crisis

= 3. NEEREIMZENERFMENMERNERNERN 10 RXERE

2= LTEEN Q Eylig e
PCAR Tk 1 0.440
EFX Tk 1 0.631
MET Sl 0.997 0.314
CTAS Tk 0.991 0.660
RTX Tk 0.990 0.533
HD b TV il 0.981 0.707
XOM BEIR 0.977 0.746
BBY b 5V o i 0.972 0.804
ITW Tk 0.962 0.525
FDX Tk 0.953 0.421
PCAR
EFX
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CTAS
RTX
HD
- XOM
BBY
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FDX
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Figure 3. Standardized closing price sequence of essential stocks and standar-
dized S & P 500 index sequence in the stage of the transition from the normal

state to the crisis and the stage during the crisis
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R T fEL, £ETE 2008 4F 10 H 52 1A R Bk, SAGEE M EGR S H 218 7 T3k
JGAEE NI SEA R = AT EIAR, %ERWRE T Sl e M, R TERME AT,
BEAR T REEA AL PP RAR . XTI B R T AT SRk RGO, HEFES) TEFEK. 5
— U BURNEOE B T 5 A% BARARI R T AV BT R, T Tolk A4 7R AE, RS T
RS RN SIS 32 4 B T SENLF Be S A Sa L2 IE HIRAS I iV [ B (2008 4F 4 H 2 H %2 2009
9 H 18 F)XF SR 22 5 £ iR B 10 R B g 7 s, IF BN 4 dml DUR IILOCBE I 2 1
& ERTESE LI B BIAS W T kAR A E M SE LB E SRS I R B i) Bk, TR IS i v 505

Table 4. The 10 essential stocks of the differential network between the stage
during the crisis and the stage of the transition from the crisis to the normal

¥ti. SEHMEMNEIE ESNTEMBERNESMER 10 AXH
BE
i 5% TER Q BR a2
ALB g 1 0.964
FLS Tl 1 0.893
ETN Tl 0.997 0.727
DE Tl 0.981 0.558
OKE A 0.972 0.814
WMB A 0.972 0.563
GOOGL WAE RS 0.971 1.073
GOOG MAE RS 0.971 1.073
MRO HEYE 0.953 0.703
EMN L 0.944 0.864

ALB
FLS
ETN
DE
OKE
WMB
GOOGL
GOOG
MRO
EMN
SPX

ARRREEN

Figure 4. Standardized closing price sequence of essential stocks and standar-
dized S & P 500 index sequence in the stage during the crisis and the stage of
the transition from the crisis to the normal state
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MIEHLEEF RS FILEN B S fELUEM B (2009 4F 4 H 6 HZE 2010 4£ 4 H 26 H )XW #2575 P 4% iR

WIEK) 10 H
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Table 5. The 10 essential stocks of the differential network between the stage
of the transition from the crisis to the normal state and stage after the crisis

5. NEHZIESHTEMRMEmMEIERESMNERMNERMEE 10
RXBERE

Ji 5 Bk Q R R
LEG e 7 2 i 1 1.881
XRX R 1 2.473
CMCSA BE RS 0.983 1.398
GOOG WAE RS 0.981 1.551
GOOGL BE RS 0.981 1.551
AVY Mkt 0.980 1.783
PWR Tk 0.972 0.927
SWK Tk 0.962 2.181
CTAS Tk 0.953 1.164
UPS Tk 0.944 1.410

Figure 5. Standardized closing price sequence of essential stocks and standar-
dized S & P 500 index sequence in the stage of the transition from the crisis to
the normal state and stage after the crisis
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