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Table 1 Summary statistics of industry index returns

17k mean st. dev. skewness kurtosis 5/% 25/% median 75/ % 95/%

J e 0.098 4.735 -0.377 5.139 -7.700 | -2.373 | 0.142 2.911 7.788
fehica 0.200 5.039 -0.432 6.265 -8.600 | -2.342 | 0.410 2.908 7.937
Al 0.129 4.267 -0.141 5.116 -6.436 | -2.255 | 0.175 2.493 6.970
il 38l 0.220 4.111 -0.677 6.104 -6.432 | -1.831 0.641 2.574 6.219
TK S, 0.121 3.678 -1.077 9.766 -5.575 | -1.572 | 0.270 2.025 5.548
A 0.177 4.373 -0.150 7.382 -6.240 | -2.128 | 0.191 2.403 6.739
iV 0.108 4.308 -0.697 7.850 -6.511 | -1.875 | 0.328 2.365 6.300
st 0.061 4.017 -0.572 6.381 -6.246 | -1.930 | 0.176 2.145 6.223
fEmRIK 0.230 5.114 -0.614 5.715 -7.694 | -2.405 0.501 3.218 7.751
[EISEFZ 0.199 4.669 -0.637 5.608 -7.464 | -2.119 0.434 3.032 7.173
Sl 0.120 4.065 0.122 5.603 -6.266 | -2.058 | 0.047 2.248 6.715
BRI 55 0.196 4.612 -0.257 5.471 -7.785 | -2.270 | 0.285 2.772 7.098
B A 0.331 5.588 0.299 10. 821 -8.803 | -2.528 | 0.530 3.559 7.975
IKFN R 0.101 4.526 -0.191 5.922 -6.974 | -2.251 0.121 2.572 7.579
TS 0.483 6.110 -0.122 6.950 -9.775 | -2.556 | 0.753 3.804 | 10.292
AR E 0.106 4.803 -0.377 5.274 -7.679 | -2.404 0.238 2.788 7.834
Al 0.182 5.200 -0.405 5.642 -7.819 | -2.628 | 0.254 3.001 8.527
HE 0.045 7.229 0.232 10. 449 -10.961 | -3.139 | 0.169 3.305 | 10.537
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Table 2 Factor Copula model estimation and test results

AR Heterogeneous dependence Equidependence
; 0.023
Qs 0.059 0.024
Boas 0.980 0.920
v 0.045 0.073
v 0.242 0.225
. -0.143 -0.148
LL -7 139. 005 -6 852.972
AlC - 14 268.01 - 13 693. 945
SBIC - 14 244.409 - 13 665.623

¥ : 7F heterogeneous dependence T ARFFTALH o, BUEAR] , BRF 55 05 A FHLIR.
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Table 3 CoMVL backtesting results

. H = PG
17k
uc CC(1) CC(5) uc CC(1) CC(5)
VI e] 0.720 0.983 0.245 0.473 0.966 0.436
SR 0.741 0.968 0.208 0.748 0.902 0.211
il 15l 0.001 *** 0.197 0.001 *** 0.000 *** 0.004 *** 0.000 ***
KIS 0.067 0.707 0.312 0.076 0.794 0.177
o5 n4 0.420 0.942 0.074 0.355 0.914 0.139
iV 0.001 *** 0.138 0.000 *** 0.000 *** 0.000 *** 0.000 ***
iz Bt 0.159 0.687 0.167 0.151 0.780 0.307
EfEEIR 0.640 0.601 0.428 0.450 0.582 0.237
fFREA 0.159 0.440 0.026 0.107 0.496 0.022
Al 0.094 0.863 0.732 0.087 0.881 0.651
FHL 55 7 55 0.211 0.907 0.355 0.159 0.945 0.209
BHIFRAR 0.274 0.410 0.011 0.679 0.460 0.094
KA BE 0.465 0.416 0.030 0.464 0.506 0.061
TS 0.442 0.751 0.896 0.333 0.756 0.878
ARE 0.373 0.370 0.309 0.319 0.453 0.323
a4 0.099 0.507 0.203 0.165 0.490 0.197
HE 0.424 0.950 0.385 0.435 0.985 0.322
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Fig. 1 Distribution histogram of market value loss of each industry
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Table 4 Estimation results of total conditional market value loss CoMVL "/ (100 million)

CoMVLI! ACoMVLIY! ACoMVLI! k4
WK Y, pypes S -10/% -20/% -10/% -20/% -20/%
R -298.05 —453.04 -334.75 —489.74 13
Kl -2539.20 -3 847.83 -2849.12 -4157.75 4
il 3l -70452.19 | —105932.92 | -65911.30 | -101 392.03 1
KIS -1587.09 -2349.76 -1537.71 -2300.38 7
A -1235.64 -1811.83 -1262.08 -1838.27 8
Ejiw s -2235.19 -3330.78 -1971.14 -3 066.73 5
ZZia i -1967.30 —-2909.59 -1832.37 -2 774.65 6
TR IR -77.01 -113.81 -77.62 —-114.42 16
fHEHA ~3847.40 -5978.82 -4 370.36 -6501.78 3
Sl -4 813.68 -7382.18 -5 486.57 -8 055.07 2
FSERT 55 -855.48 -1301.87 -887.73 -1334.13 9
BHIFE AR -571.37 -864.76 -620.97 -914.36 10
IRFN IR -395.98 -593.71 —404.94 -602.67 12
PAAMS -127.11 -209. 46 -176.87 -259.22 14
AEE -518.25 -782.99 -565.32 -830.06 11
A —155.54 -232.12 -155.75 -232.33 15
HE -59.68 -89.63 -58.61 -88.57 17
SEEN -91736.16 | -138185.11 | —88503.22 | —134952.18
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Table 5 Estimation results of direct conditional market value loss CoM VL™ (100 million)

CoMVL{ ACoMVLY% ACoMVL" 44
i RAN: Y, s S -10% -20% -10% -20% -20%
VIZIN i -30.22 -16.95 -63.54 -50.27 13
KAl -209.03 -324.45 -453.56 -568.98 4
il -13165.77 | -15384.21 -8777.54 | -10995.98 1
KBS -291.10 -358.80 -222.17 -289.87 7
A -224.00 -158.28 -201.32 -135.60 11
A ZEE -556.02 -649.96 -277.45 -371.40 6
Zis ot - 488.01 -532.25 -341.86 -386.10 5
R TR -14.03 -17.36 -12.81 -16.14 16
fHRHA -374.41 -1179.90 -808.06 -1613.55 3
SRl -603.92 —1467.94 -1092.36 | -1956.38 2
LIk -116.57 -155.23 -136.22 -174.88 9
BHIFHA -87.08 -141.86 -124.86 -179. 64 8
IKF RS -72.68 -104.88 -71.57 -103.76 12
TA:At s 23.32 11.39 -21.38 -33.31 14
EE -81.15 -119.44 -110.78 -149.08 10
LAl -28.18 -35.52 -23.92 -31.26 15
£ -10.88 -5.98 -9.64 -4.73 17
JYr -16329.72 | -20641.62 | —12749.04 | —17 060.94
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Fig. 2 The risk spillover network of real estate industry shock to
manufacturing industry based on A CoM VL]
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Table 6 CoMVL estimation results caused by real estate industry shocks in the next two weeks(100 million)

WK Y, iy S - 10% CoMVLI! ACoMVLL CoMVLr ACoMVLfi
AR -287.47 -309. 86 -24.30 -40.82
SRk -2218.46 -2390.77 -230.60 -355.94
3l -48 302. 64 -47 105.29 -8 583.90 -6 532.29
KRR ~1304.16 ~1283.48 -243.85 -195.13
A -1079.75 -1101.50 -132.28 -123.73
MEREE —-1514.13 —1422.87 -291.38 -165.93
iz At -1597.16 —1544.91 —262.48 -176.12
TR IR -67.94 -68.89 -9.22 -9.02
HEHAR -3238.81 -3635.95 -177.65 —472.44
ARl —4421.53 -4791.20 -327.93 -580.19
R4 -708.91 ~734.01 -79.70 -88.29
FHIFE A -504.49 -523.63 -40.88 -50.21
IKF BRI -345.63 -352.70 -49.89 -48.12
PAAMS -128.55 -154.67 0.58 -21.67
EE -431.46 —472.97 -41.06 -70.61
Zaal -128.57 -128.74 -21.53 -17.87
HE -52.01 -51.87 -5.01 -4.24
JSEEN -66 331.68 -66 073.33 -10521.08 -8952.62
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Table 7 CoMVL estimation results under the positive shock of the real estate industry( 100 million)

TE ML B P (I —E A,

3.3.5

1) BRI TRIBE. AHRGSCHTIA , i i i
A BRI AR A, T AR o ] Bl Jm — ST
AR TA] A T AN 1 35 U T ST 45 . AR SO A I

ACoMVLL" ACoMVLf”
KA Y py e = 10% 20% 10% 20%
FARHHE 338.09 491.88 57.47 58.63
Rl 2985.25 4 459.69 524.98 526.00
fiilben|4 60 812.06 89 194.32 9173.77 9733.97
IKEES 1527.91 2257.10 290. 67 219.13
Al 1367.29 2 045.87 236.57 211.65
R EE 1 851.20 2 754.54 287.06 259.75
ZiB oA 1780.61 2 614.57 311.44 311.89
R 37 78.07 115.72 17.46 15.03
5 BHA 4482.95 6 560.49 764. 89 749.59
Al 5822.74 8 720.70 971.03 1211.81
BRI 895.75 1.326.40 141.38 131. 84
B A 614.20 896. 10 129.96 128.40
IKFN AL 421.66 632.98 74.76 77.57
TS 175.52 252.56 30.81 43.02
AR E 609. 48 909. 68 107.01 181.39
ZRa Al 168.45 256.40 26.38 35.91
HE 56.73 83.57 10.42 14.20
JERUN 83 987.95 123 572.57 13 156.08 13 909.79
A A T [ BEsEE A 2007 4F 1 12 H ~2021 49 H 30 HEE

=8

RN, FREEN R

Table 8 Robustness test: Change data period

BB AT b T R RGP 25 RN 8
IR, Al b 3 AR A Al 3 1 T
PRI B FHE BB

CoMVLY! ACoMVLE! ACoMVLY 44
AR Y, 1410 S -10% -20% -10% -20% -20%

LA -354.21 -550.72 -400.05 -596.55 11
Rl -3071.58 -4 629.36 -3 438.52 -4 996.29 3
il 3l -79323.60 | -115730.00 | =70 121.20 | -106 528.00 1
K HL A -1465.19 -2 345.67 —-1777.49 -2657.97 7
HESL -1139.92 -1697.49 -1193.04 -1750.61 8
itk B8 -2451.11 -3531.58 -2 098.89 -3179.36 5
LB -2117.13 -3 095.26 —1947.87 -2 926.00 6
fEmEIR -84.62 -125.59 -85.71 -126.68 16
fFREAR -3 064.67 -4 504.50 -3 040.50 -4 480.33 4
xRl -4 856.35 -7502.59 -5 685.57 -8331.81 2
PG5 -992.62 —1476.99 -999. 49 —1483.87 9
B A -633.95 -1 000.68 -1756.77 —-1123.51 10
TRF IS5 -341.36 -513.25 -353.93 -525.82 13
TAFt2 -273.13 —-431.20 -349.05 -507.12 14
AIEE —409.24 -588.36 -382.09 -561.21 12
LAl -156.21 -222.31 —141.64 -207.74 15
HE —46.60 -69.14 -44.79 -67.33 17
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Table 9 Estimation results of total conditional market value loss CoM VL™ using daily data(100 million)

CoMVLY'#! ACoMVLE! ACoMVLY HE#
WERN Y, 1100 < -10% -20% -10% -20% -20%

PR —411.15 -605.91 -437.38 -632.15 12
SRl -2362.89 -3420.91 -2439.32 -3497.33 5
il 3l -99 047.32 | -131752.03 | —94864.30 | —127 569.02 1
TKEHER -1310.52 -1922.92 -1251.46 -1 863.86 7
S -1230.85 -1792.36 -1273.53 -1835.04 8
METE -3542.71 -4 674.90 -3392.21 -4524.4 4
N -2235.25 -3235.48 -2079.72 -3079.95 6
AR IR -73.79 -105.57 -76.12 -107.90 16
B A -4 040.54 -5771.82 -4115.34 -5 846.62 3
SRl -4 464.66 -6921.78 -5353.83 -7810.95 2
PGSR 55 -885.22 -1284.57 -864. 12 -1263.47 9
BHIFEAR -635.58 -934.77 -664.72 -963.92 10
IKF L -407.32 -587.17 -386.93 -566.77 13
PAHS -97.52 -169.19 -173.65 -245.32 14
AR E -458.40 -645.30 -447.87 -634.77 11
gia il -127.00 - 180.65 —115.12 -168.77 15
HF -40.55 -59.35 -43.23 -62.03 17
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Table 10 Estimation results of total conditional market value loss CoMVL'" under the secondary classification of manufacturing industry (100 million)

CoMVLY! ACoMVLEY! ACoMVLYs HE4
AR Y, py1aa S -10% -20% -10% -20% -20%

AR EFINT. -567.09 -885.42 -602.31 -920. 64 22
B i -568.41 -862.69 -615.70 -909.98 24
YIRS ) 2% il 3 -1619.25 | -2717.02 | -2242.49 | -3340.26 9
e -175.12 —259.69 -153.94 -238.50 35
L4 e i -215.49 -316.02 -193.59 -294.12 31
B B -28.09 -42.01 -25.38 -39.30 43
AT -30.78 -45.52 -29.64 -44.38 42
FH MG - 186.54 -277.95 -177.12 -268.52 34
T AR AR -200.52 -299.17 -190.63 -289.27 32
EfV A -64.76 -96.48 -61.93 -93.64 39
AR EFIAZ IR —143.49 -208.26 -130.73 ~195.50 37
A2 JEORHR A A7 ] -5357.40 -71775.91 -4776.86 -7 195.37 3
1 24 il it -1769.18 | -2717.38 | -1850.53 | -2798.72 12
A2 il i -570.08 -872.41 -610.55 -912.88 23
[ iaiip -871.28 -1291.73 -781.76 -1202.21 20
4R -1338.46 -1974.08 -1276.89 -1912.50 15
BOSR -525.15 —746.94 -478.46 -700.25 26
EERERVE -1651.69 | -2414.02 | -1567.31 -2329.64 13
A -932.73 —1368.31 -826.80 -1262.37 19
iR g -2129.56 | -3124.69 | -1900.57 | -2895.69 11
LB -3202.15 -4777.63 -2999.98 -4 575.46 6
IR b -2325.13 —3443.84 -2258.02 -3376.73 8
& v il i -1041.42 | —1548.49 -984.16 -1491.23 18
IR By Riilb -5288.24 | -7879.38 | -5069.69 | -7 660.83 2
THENLEFE MR FRE -7468.51 | -11352.10 | -7 607.40 | —11490.96 1
e ES -358.50 -536.57 -350.06 -528.14 29
HoA 1l -63.72 -99.73 -65.98 -102.00 38
PR -229.15 -361.46 -270.58 —402.89 30
SRl -2080.43 | -3278.42 | -2395.40 | -3593.38 7
KRS -1230.14 | -1858.56 | -1218.64 | -1847.06 16
pesi N4 -1 086.92 -1626.62 -1118.82 -1658.51 17
R ZE -2259.61 -3395.17 -1978.40 -3 113.96 10
ALiB At -1489.88 -2225.88 -1395.08 -2 131.08 14
ETEEIR -56.62 -85.90 -58.7356 -88.01 40
FRAAR -3590.30 | -5607.82 | -4124.27 | -6141.79 5
Al -3 875.55 -6 024.47 -4496.89 | -6645.81 4
ORI 55 -682.29 -1 062.98 ~724.24 -1103.93 21
BHIFREAR -535.05 -832.17 -587.10 -884.22 25
K F L -413.42 -628.81 -420.62 -636.01 28
PAS -98.01 -172.03 ~148.96 -222.98 36
AEE -404.22 -627.19 -457.76 -680.73 27
il -183.98 -274.97 -182.46 —273.45 33
HHE -50.68 -77.52 -50.15 -76.99 41
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Table 11 Estimation results of the cross period effect( 100 million)

ACoMVL! ACoMVL 44
iR Y, 50 < -10% (=T+1 t=T+2 t=T+3 t=T+4 t=T+4

FARHHE -26.32 -23.35 -34.35 -27.28 13
Kl -149.82 -343.13 -301.87 -354.25 4

il -2237.80 | -6109.39 | -5662.03 | —6642.51 1
IKHLIEA, -101.82 -150.41 -143.26 -186.12 6

A -49.24 -114.83 -170.30 -150. 65 8
MEEE -91.30 - 147.94 - 146.00 -180.71 7
2B ik -83.11 -195.59 —150.21 -227.48 5
TR IR -1.47 -11.01 -8.50 -8.04 16
fHEHA -276.06 -426.88 —441.61 -520.06 3

SRl -73.57 -811.65 -533.15 -523.21 2
G 55 -58.05 -73.38 -99.52 -92.22 9
BHIFHA -58.21 -35.54 -65.15 -79.84 10
IKF BRI -30.27 -32.80 -48.97 -42.55 12
PAAs -12.94 -10.10 -22.55 -22.25 14
pEAEN-} -54.15 -22.61 - 64.64 -67.16 11
A -13.08 -9.91 -19.45 -18.57 15

HE -4.20 -5.34 -3.73 -6.61 17
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Systemic risks analyses under real estate shocks
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Abstract; Real estate is currently one of the biggest " grey rhino" in China. This paper is the first attempt to
stress test the systemic risks of real estate shocks on all industries in China. To address the limitations of the
previous two-dimensional stress tests in capturing the interconnections among all industries, we propose a new
dynamic high-dimensional copula ( DHDC) macro stress test method. A new systemic risk measure, condition-
al market value loss (CoMVL) is proposed. This new measure not only combines the advantages of existing
systemic risk measures, CoES and MES, but also incorporates market value information to better assess the im-
pact of adverse shocks. Using the index return data of 18 industries in China, our empirical analyses based on
the DHDC stress test show that the real estate shock has a wide range of adverse effects on other industries.
Specifically, if the real estate cumulative return declines by 20% in the next month, the market value of the
manufacturing, financial, information technology and mining industries will fall by 1014, 81, 65 and 42 bil-
lion yuan, respectively, or29.10% , 7.81% , 15.27% , and 10.92% in percentage terms. Meanwhile, more
than 75% of the market value losses can be attributed to indirect effects, i. e. , real estate affects other indus-
tries, which in turn impact the target industry. Risk spillover network analyses reveal that real estate shock
primarily affects the manufacturing and financial industries through six industries: information technology,
mining, wholesale and retail, transportation and warehousing, electricity and gas, and construction. Further
analyses show that the longer the duration of real estate shock, the greater the adverse effects on other indus-
tries ; negative real estate shocks have a larger impact than positive shocks of the same magnitude. A series of
robustness tests confirm the reliability of the results. This study provides some important policy guidance for a
comprehensive understanding of and prevention against the systemic risks posed to other industries by real es-
tate shocks.

Key words: real estate shock; systemic risk; DHDC stress test; conditional market value loss



