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Motivation

@ The recent U.S. subprime crisis which leads to the global financial
crisis has highlighted the importance of financial stability

e portfolio of securities from a stable market has diversifiable risks that
are constant in extreme market conditions

o the feedback loop between financial system and real sector of the
economy

@ The definition of financial market stability lacks consensus

o Baur and Schulze (2009) narrowly defines it for an equity market as
one where market returns do not respond differently to systematic (or
system-wide) shocks during normal and extreme market conditions
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Definitions of Financial Market Stability

o Barry Eichengreen (2002) book "Financial crises and what to do about
them" does not think a definition exists.

e Financial stability requires banking system stability.

o Andrew Crockett of BIS distinguishes 2 types of financial instability:
institution versus market

o Institution instability is associated with banking instability. The notion
that bank failures like buses come in convoys and they have significant
and immediate adverse effects on the real economy. E.g. A credit
"crunch"

o For market instability the link is between volatility in asset prices and
the flow on effect to the real economy.
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Contributions

@ Refinements to their methodology in terms of the construction of
systematic shocks and robustness of the test.

o Extension of Baur and Schulze (2009) work to consider the subprime
crisis.

o Are the developed economy stock markets truly as stable as they are
known to be? Can they deflect the crisis?

e How are emerging stock markets affected by the crisis?

o Are Asian equity markets weathering the storm better than in Latin
America?

o Have the Asian economies suffered another round of blow to their
equity market stability following the Asian financial crisis?
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Baur and Schulze (2009) Testable Definition

e Financial market stability is the constant (or stable) propagation of
systematic shocks on a financial market in normal and extreme
market conditions.

e The focus is on system wide shocks NOT idiosyncratic shocks unlike
the contagion literature

o Consistent with definition laid out by the IMF (2003) on financial
market instability as one where "shocks to the financial system are
amplified and propagated across markets or across institutions"

e Synonymous with definition of financial stability given by the ECB
(Padoa-Schioppa, 2003): "A condition whereby the financial system is
able to withstand shocks without giving way to cumulative processes,
which impair the allocation of savings ... in the economy"
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Financial Market Stability Test

@ Use a quantile regression framework without a need for a priori
definition of normal and extreme market conditions.

iy = a; + b’ft* + Vit
Qr(7lf) = ai(t) + bi(T)f]

e i =market, f* =systematic shocks, v;; = idiosyncratic market shocks.
No specification for the distribution of v;; is needed.

o Qr(T|ff) = T — th conditional quantile of r;; which is assumed to be
linearly dependent on f.

e f{* is constructed from a regional or global stock market index to
capture systematic risk component or shocks that affect the financial
system widely

o f{ comprises residuals from an AR(3) regression.
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Financial Market Stability Test (Cont'd)

e The T — th conditional quantile (0 < T < 1) of r is the solution to

minsd Y tln— x|+ Y (- 1) |re — x(7)]

n
P rie>x;p rie<x;p

o wherex; = (1 fF )and B/ = ( a;(7) bi(7) ).

e Variation in T traces the entire distribution of market returns and the
effect of systematic shocks on market returns at any given percentile
(or quantile).

o A market satisfies the condition of financial market stability if b;(7) is
stable or more or less constant over T.

o If b;(T) is higher for lower quantiles (T = 0.01,0.02,0.05) than it is for
the 50-th quantile, market is more susceptible to shocks from financial
system in bear market condition than in normal state.
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Financial Market Stability Test (Cont'd)

@ Perform individual as well as joint Wald test for b;(7) = b;(0.5) for
T =0.01,0.02,0.05.

o Koenker and Bassett (1982) provide the variance-covariance matrix for
homoskedastic case

e Tends to underestimate standard errors in the presence of
heteroskedasticity (Gould, 1992).

o Perform bootstrap resampling with replacement where pairs (r;z, f;)
fort =1,..., T are drawn at random from original sample.

o For each of these samples drawn, B(T) is re-computed. Repeating this
N times gives a sample of N parameter vectors whose sample
covariance matrix constitutes a valid estimator of the covariance matrix
of the original estimator. Choose N=200.
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A Summary of Baur and Schulze (2009) Findings

e Sample April 1997 to July 2007 (focus primarily on the Asian financial
crisis).
o Larger coefficient observed in the extreme conditional lower and higher
quantiles than in the middle for most Asian countries.

o No U-shaped pattern in the b;(T) locus for developed markets (G7
countries) implying stability.
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Construction of system-wide shocks matters

e The MSCI World index is dominated by the U.S. equity index (close to
50%) because of its large market capitalisation.

o Although shocks arising from market turmoils may have impacted the
other constituent indices of the MSCI World index, the magnitude of
these shocks may be masked by the large U.S. index.

e Moreover, if these shocks have little effects on the U.S. stock index,
the inclusion of the dominant U.S. index would further mask the
presence of large negative shocks.

o b;(T) estimates could be biased upward or downward and the financial
stability test could be erroneous for the case of MSCI World index.

o Baur and Schulze (2009) report estimates of b;(T) but not the Wald
test statistics.
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Construction of system-wide shocks matters

@ Adjusts the MSCI World index by removing the U.S. Index and
re-weighting the World index according to the constituents market
cap.

@ The weight varies over time and they are obtained from Morgan
Stanley Capital International Inc.

@ My intuition is supported by the plot of the system-wide shock
distribution (Fig. 2)

e Removing the U.S. index gives rise to a sample with more and larger
negative shock (i.e. more negatively skewed).

o These shocks have bearings on their impact on returns, i.e. B,-(’r).and
the joint test
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Fig 2. Plot of system-wide shock distribution
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Construction of system-wide shocks matters

o Fig. 1 and 3 show the locus of b;(T) for Asia, Latin America and
developed markets.

o Failing to adjust the World index b;(T) is under estimated in Asia
markets (see Fig. 1) R

o For Latin America and the developed markets b;(T) is over estimated.
(see Fig. 3)

e Had we not adjusted the MSCI World index, the test results would be
incongruent to BS findings based on regional indices. But after the
adjustment, the results for the MSCI World index are consistent with
the regional indices. (See Table 1)

o Wald test statistic for joint test generally increases quite sharply in Asia
markets (marked in bold).
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Fig. 1 Plots of bhat for Asian markets
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Fig. 3 Plots of bhat for Latin America and developed

markets
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Table 1 Comparison between the original and adjusted

World index

Ferging Systematic shocks from the wnaguted MS I World inden Stabled  Systemafic shocks Bomthe aguited MSCL Worl index  Stable?
Markers

dsia Blsb b2=h30 B3<h30  bl=h2<hi<bD Bl=h30 b2=bA0 bS=h30  b1=h=b3=h30

China I55[021] LlE Dz 15602 07205 Tes 406 [004]  3AS[O0] 571 0L2] .60 [03] Yer
Homg Kore  314[00E] 0S303] 720001] 358001 Ho  1705p00] 605[001] 7S [O00] .63 [0.00] Ha
Indis 233[013]  3WQDLT] 395005 165[008] Ye:  OGE[078]  7SO[00] 672 0OO0]  5.53 [00] Ha
Inlomesia 030[05] 386005 16901 les[D1g] Yes LA [017 1260[001] 967[000]  5.28 [0.00] Ha
Eora 002[089] 06l D44] O00B[D7E]  030[DE] Yes  151[022] 084[038] 47800 1M1 Yes
Malaysia 0z5[062] B0 479003 1$8[DA1] Yes  LO7[030] 253[000] 1179[0.00]  9.22 [0.00] Ha
Philippires  131[025] 165[019] 388005  135[0.35] Yes  282[00% 743[000] 12350.00] 437 [000] Ho
Singapore 350[006] 187017 1S4@Dls] 128D Yes 1§77 D00] 1085[000] 371 0OS]  5.80 [000] Ha
Tafwran 11002 01407 049[048] 059 D] Yes  203[015 162[020] 11702 L5l Yes
Thailand 003 1WA 73200 251[008] Yes  3I0[005] E4R[O00]  EE4 DO0] 564 [000] Ha
Latin

Hmerica

Argentina 0Z2[064] 041 D52 254011 093 [04] Tes 397007 152[022] 485000 07 [009] Tes
Brazil 000[0%E] 007DM] 000[09]  O00R[D97] Yes 03 [056] 028[059] BS5000] 3.0 [0.01] Ho
Chile 712[001] P00 193000 724 [000] Ho  296[009] 043031] 306 QO8] 218 [009] Yes
Mesico 227[013] 73O 664[D01] 289 [0.05] Yes  409[004] 244[012Z] 2680I10] 15 [019] Yes
Crhers

Fussia 1543[000] 3021 00 4104 [000]  14.45 [000] Ho  2582[00] BO0[000] 1080[0.00] 1343 OO0 Ha
SouthAfries  565[00] 686 [00I] 1532000 534 [000] Ho 2559 DO0] 45.77[001] 2853[0.00]  15.90 J.00] Ho
Tevaloped Markets

Germany 236[001] 080X 025017  126[03] Ye:  0Z0[058  10S[30] 55000 212 [009] Yes
Frarce 013[072] 0BS5S 205[015] 07705 Yes  0S2[037 311[008] 254011 LI7 037 Yes
Tapan 006[0A0] 054 [046) 035[035]  025[08] Ye:  0Q4[071] O0E[O7E] 0S0Q4E] 0.9 [062] Yes
Us 088[035] 2BQD14] 238017 097 [04] Yes  4[004] 174[19] 185017 L4027 Yes
UK 004[084] 009 [077)  00S[08 003 [0.99] Ve  0£6[047] 309[008] 274 [0J0] 138 [025) Yes
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Impact of subprime crisis

@ To assess the impact of the recent subprime crisis on equity market
stability we compare the results of two samples - (BS original sample)
1/4/97 - 1/7/2007 vs. (our sample) 1/4/1997-5/12/2008.

@ System wide shock distributions for our sample exhibit greater
kurtosis and more negatively skewed thus reflecting the severity of the
subprime crisis compared with Asian crisis (Fig. 4 and Table 2)
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Fig. 4 Distribution of systematic

Unadjusted World index
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Descriptive statistics of systematic shocks

Sample period: Lapnl 1997 — 1 Tuly 2007

World Adjusted Emerging Emerging Emerging Europe
Index World Markets Markets Markets
Index Asia Latin
America
Vanance 074 181 181 110 2.5 12
Skewness  -00B[010]  038[0.00]  -0.13[0.00] 047[0.00]  0.38[0.00]  -0.23[0.00]
Kutosis 232 [0.00] 230 [0.00] 243[0,00] 2.1 [0.00] 781[0.00] 214 [0.00]
\aximum 475 564 69 440 1249 549
(Dats) (20021015 (0011203 (0000417 (19980617 (19980915  (200210:15)
Minirum 459 2 305 6.0 1428 5.5
(Dat) (19921027 (19981007 (19980907 (19971027 (1971020 (00109:11)
Sample period 1April1997 — 5 December 2008
Tanance 10z 2o 206 15 352 169
Skewness  -0.28[000]  055[0.00]  -0.13[0.00] 03[000]  046[0.00]  0.37[0.00]
Kutosis  877[0.00]  641[0.00] 4.61[0.00] 8.57 [0.00] 10.83[0.00] 865 [0.00]
\aximum 950 1170 12.27 973 16.04 10.23
(Datz) (20031013 (0081029 (200810200 (20080319  (200%10:13)  (200811:3)
N — 137 1198 812 o 1507 10.38
(Dats)  (20081201) (001010 (20081106 (20081006  (200810:15)  (200810:08)
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@ What is the impact of the subprime crisis on the stability of equity
markets?

System wide shocks elicit a greater response on market returns over all
quantiles (e.g. China, India and Singapore)

Effects of shocks are bigger during market turmoils (e.g. Singapore and
the U.K. for b(1) = b(50) in Table 3).

Some of the worst hit economies during the Asian crisis (e.g.
Indonesia, Malaysia, Thailand and Korea) do not appear to suffer from
greater instability in their equity markets. These results are robust to
the choice of index for constructing system wide shocks.
Overwhelming evidence of equity market instability in developed
economies with the exception of Japan.

Knock-on effects on the U.K. market is very severe (consider the Wald
test for b1=b50) a drop from 0.42 significance level to 0.00.

Again, important to use the adjusted World index. Contrast in results
between US* (based on unadjusted World index) and US (with
adjustment made).
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Fig 5. Effects of subprime crisis on world wide

returns
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Table 3 Wald test results for stability tests with regional

index

Frerging Banr and § chartzs (2008) S amgle: U597 — L2007 ShbLe? T anpls with srb prime crisis: LI105T — 511 22008 ShbLe?
Marksts

Asa (B} Abig)  b1=bAD b2=h 30 BS=h30  bl=h2<hi<hs0 b1=h30 B2=h30 BSshAl  b1=hZ=hIshS0

Chiva 069 [041] 0.2 Q57 036 053 025 [0 Tes  OI3[072] 00 (044 OISE0] 0.2 [088 Tes
Homg Komg 199[0.6] 526 [00] 815000  283[0.04] Ho  256[011] 415004 9430.00] 316 03 Ha
Indis 0os[ez] L2 plr @000 302[0.0] He 148[022] 4234 [003) 1577[0.00] 64 [L00] Ha
Indozesia £85[0.01]  138B[000]  &77[000] 474 [0.0] Wo  637[001] 1006 000 1550[000] 561 [oo] Ha
Kowa 003[08s]  01SpM]  zer[lg  L7P[OIS] Tes 039053 024063 325PO 184 [O1E Yes
Malaysia 4333[000] BO2E[D00] 4326000 .53 [000] Wo  $5[000 5584 P00 3905[000] 1925 [000] Ha
Philippines 1569[000) 1856[0.00] 2525 [D00]  10.41 [000] We  1424[000 1370000 2816[00]  10.35 [0.00] Ho
Singapore 172[0.05] 5% 02] 454003 R[] Tes  408[004] 743[001] 1829000 6.0 [00] Ha
Taiwan 050[048] L1mBQD]  016[0ed] 03807 Tes  163[020] 473[003] 4770.0]  2.43 08 Tes
Thailand 1374[000] 1755[000] l6£E @O0 752[0.00] Wo 2170000 666001 1629[000] 4.1 000 Ha
Latin America (EM Latin)

Argenting 024[0&3] LB Q2] 562008 L34 [0 Tes  068[041] 055 052 2968 O8] L2 03§ Tes
Birazil 130[0.25] 005 [085] 004 [084]  083[045] Yes 086035 003[085] 000@%] 0.6 [056) Yes
Chile 000[0%] lelpm]  2W@OIY Ls5[0E] Yes  053[047] 2z:[O1F 3P0 1L17[03F Yes
Mexico 025[062] O D] 0S2[34] 03600 Tes  D14[071] 060 [044] 064 D42]  0.27[083] Tes
Cthers (EI)

ussia 492[0.08] 34 P0S] 1264000 45100 We  798[000] 1271000 1486[000] 554 @oo] j:8
SouthAfrica  1319[000] S3BP02] L2ZE0QO0 619 [000] Wo  435[003] 323007 &0zRO] 305003 Ha
Davelopsd Markets (Adjusted Warld der)

Genmany 039[0.53] l43p:B]  SH@O07 362[001] We  0O0S[77] 034056 794[000] 450 @00] o
Frams 099032 3P 2: @1 7@ Tes  246[012] LI6[028] 672001 2.7 [4] Ha
Japan 014[@07] 0BPE] 09[4 059 [0E] Yes  00L[053] 053[033 O007E%]  LIT[3Y Yes
g 088(035] 223 Q4] 2m@O1Z 0974l Tes 2030015 127[026 41TEG] LTS Tes
Us 422[0.04] LWQI19]  1sS[@IY  lag[p] Yes  787[001] 73%[00]] 1551[000] 5.8 [00] Ho
i 066[042] A0 DE] 2[00 138[0.95] Yes 147000 7.42[000] 972[0.00]  5.62 000 Ha
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Impact of the subprime crisis

@ Sensitivity analysis using adjusted MSCI World index

o Fig. 6 shows that most of the Latin America markets display greater
propagation of shocks during market turmoils (i.e. /E,'(’l') for
7 = 0.01,0.02,0.05 are higher than the median quantile) than Asia
markets.

e Financial stability test also confirms these findings.
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Fig. 6 Results for subprime crisis using adj. world index
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Table 4 Wald test results for stability tests with wi

rld index

Ersrging Banzand § chulee (Z008) Sample: UGS — L7007 Stble? § anple with sub prime crisis: /1957 — 511 22008 Stble?
Marksts

Bl=bD b2 30 BS=hS0  bl=h2ehS<bs0 b1=h50 B2=h30 BS=hAl  b1=hZehS=hS0
Chira 436[0.04] 345 006] 571007  260[005)] Tes  268[010] 286 009 457[O.05] 16l 019 Yes
Hemg Komg 1705[000]  605PO1] 785000 653[0.00] We  275[010] 121[027] SpEQE.2] 2466 003 Tes
India 00E[0.7E] TS QE0] 679000 55300 Wo  436[003] 38 [005 2358002 8.9 Mo Ha
Indomesia 185[0.17] 1260[001] 967 [000]  S528[0.00] We  302[008] 407T[004] 772[001] 28 [DO3) o
Eeea 15102 02036 4BDO Ls4[01] Tes  1383[024] 445[004] STBEOEE] 209 (10 Yes
Malaysia 1L07[0.0]  2253000]  LLBEO0  922[0.00] Wo  301[008] S555[00F S5300Z] 450000 Ha
Philippires 252[0.09] 743000] 123[000] 43700 We  396[005] 1032000 1695[000]  &.03 @00] o
Singapore 1677[000] 1085[000] 371 [005  S80[0.00] We  011[074] 467[003 492Q00] 310003 o
Taiwan 203[015] 342 Q06]  6I7[00  215[0.8] Tes  0S0[034] 07339 63001 2.89 [09] Tes
Thailand 310[.0E] 849 00] 264 [000] 564 [0.00] Wo  265[005] 6120000 &l160.00] 3.80[001 Ha
Iatin America
Lrgenting IFOO LR P& 48 00 2170 Tes 1378 [OO0) .14 (000 1639 [000]  6.73 [000] Ta
Buazil 03[0%] 0BPP] 25000 369001 We  332[007] 37 @05 8%Q0.0] LM@Y Ha
Chile 296[0.09] 043051 306008 218009 Yes  B77[000] 3306[000] 65990011 3.8 [00] o
Mexico 409[0.04] 24D 2EE[010] LS6[019] Tes  1343[000) 1530000 7OS[E.O1] 5.9 [00] Ha
Chhers
TFussia ZSEZ[0D0] JED0[OU0] 0G0 [DOW 1343 000 Wo 50 [000 3545 P00 1032[000]  15.3 [00] Ta
SouthAfriea  2559[000] 4677[001] 2853001  15.90[000] We W [000] 3217000 3L37[00] 1552 [000] o
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Conclusion

e Using Baur and Schulze (2009) testable definition of financial market
stability | refined their test by controlling for the dominant US index
in the world index. The test is used to examine the stability of equity
markets following the subprime crisis.

@ Evidence of magnification of shock propagation in developed markets
during bear market condition, notably in the U.S. and U.K. markets.

@ Many of the Asia markets particularly those which were previously
badly hit during the Asian crisis were not "affected" by the subprime
crisis.

@ The impact on Latin American markets are more pronounced than
Asia counterparts.

@ Possible explanation is that Asian banks and investors have limited
exposure to U.S. subprime lending through special conduits,
collateralised debt obligations and financial contingent facilities.
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