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Abstract

In June 2021, China officially launched its first batch of 9 public offering REITs products, marking
the beginning of the era of public offering REITs. However, the spillover effects and complexities of
these REITs remain unknown. Therefore, this paper first examines the causal relationship between
the REITs market and the stock market, as well as the bond market, using Granger causality tests.
Then, the VAR-BEKK-GARCH model is employed to measure the volatility spillover effects between
the REITs market and the stock market, as well as the bond market. The conclusion drawn from the
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analysis is that there exists a unidirectional Granger causal relationship and volatility spillover ef-
fects from the REITs market to the stock market. Additionally, there is a unidirectional Granger re-
lationship and volatility spillover effects from the bond market to the REITs market.
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1. 518

REITs (Real Estate Investment Trust)& A sl =iF U HE R L, ZAHIEERR AT CH 60 241
RIBDE, FEEHR O SRR A S REITs F=f b1 2021 42 6 H1Es B, #uk 2023429 H 1 H,
CF 28 /ASE REITs P2 BT, RATHURSE 926 1270, REITs fE AR T RS, k08 = KK4
R i, T A T TR 2 A BOR RS, WnsE B A 5% REITs (1) H T2 75 7%0~8%o, 11 FEl N A
5L REITs M H#FREIE 2%, wWLE KN ASE REITs 2 5 TGk, FE “A-PULL” 00402 i A 4=
e “HESD IR B A R TSRS R R R, T HERRINE REITs 1737 XU A& G 38, TR %)
PRAR AL AL, P 5 A B BT 20 A XU AN T 3 B A LA R B ) 7 2 B 2R .

— e MAH G B A FE 40T REITs i 2 ootk Ihae, 7R 7 REITs S5 gz M HEZ
KK R[] [2]. AR, WA EEFRRELIE Y, REITs 58N BIRARSC R B, Mk
Z LR IHL 23] [4]. LR 70 EEFRSAMANT REITs 5 &b i 37 0 < BEVERE AT 204 o Bl BT 7E 10
R, R Z 122 B AS M FEWTFT REITs S AHC T34 2 (R RIS BN, V2 SCERER ISR T 4
& REITs iyl (9 3= ERJA[5] [6] [7]. REITs Sidrmidn. M2 8] BO9% Bhits 2250w my i e [ 45
1k[8]. F#E 4k REITs 22 5 & FIREIE N, REITs (93 R B InRI[9], 2 AT §E R et s 2 A i
75 111 3 AR as H B R R [10] [11] [12] [13]. #ATH, T E REITs w7 B9 3 24 R 78 AR 52,
B PLERWE FT I E KRG REITSs [14] [15]. PRk, ASOR 5 S0 70 B 2R 1A 552 REITS, R3]
H 5 EE T A5 77 T 37 1R sl i R &R o

2. HRENGESHIRIER
2.1. VAR-BEKK-GARCH #&8)i& E

AN =76 VAR-GARCH-BEKK (1, )R 7 REITs g Wi LA KA 17 2 18] 9% Stk tH 80N
WME TR

p P p
reits, = s + Zq)l,ireitst,i + Z("Listocks,,i + Z:?”Libonds,H & 1)
= = i1
p P P
stocks, = u, + Zcbz,ireitst,i + Zq)z,istockst,i + Zyz,ibondst,i + & 2
i1 i1 i1
p p p
bOﬂdSt = + Z(D&ireits‘,i + Z (p?:,istocks‘,i + Z 73,ib0nd5[,i + 83,t (3)
i1 i1 i1
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& :(51,“52,1,53,() Uy :(ul,l’u2,11u3,t) Uy = Hl_l/zgt’gt |1~ N (01 Ht)
BEKK %% i Kroner Al Engle (1995)# H i — il & 22 45 &[] Y sh i H N 59, R H VAR
WERRAS )7 22 - Yoy 215 EMiE £ 76 GARCH #i7, R BEKK-GARCH #i%![16]. =t BEKK-GARCH
ﬁﬂ¢,aqaﬁw&Jﬁ%3%ﬂﬁi,ﬁEM?:

PHETTE:
p
R =2 +Zai R +& 4)
i=1
J7 2T
H, = C'C+ B'HHB + A'gtflgt'flA (5)
/\q:l:
hn,t h12,t h13,t
th h21,t h22,l h23,t (6)
h31,t hsz,t h33,t
&, d, a5 bu b12 b13 Ci Cp G
A=lay ay Ay3 B = b21 bzz b23 Ct =[Cy Cp Cy (7.8,9)
8 8y A b31 b32 b33 Cy Cp Gy
BME 7Rt VAR I AR B G 5o . a, &R 528 | A B B REHERE. & /& 3 4k =
Hl 1A &

BEKK 5 Z 2, Ths 1. 2. 3 51K R REITs 137, BZET5 LKL G migadate. H &=
WS 8 AR SAE 7 25 - ThJ7 2500 RE, C R =fMAHMRE, AL B HiFE5 7118 ARCH 15 GARCH T,
FRREXT R TC IR o B SR 22 P 7 S5 W shos Al i, 28ay, by I T 5 8 B S RSt
Phs oy, by (i# )R i 1% j M7 mBEhiE 208, B ARCH 1 GARCH sl th 52 m[17]. FfA
KUt, MATITTIA 1 XTI 2 MUkah B0, @SRRI H, a, =b, =0, FRBIETT 2 M)
AT L RshEm, RZIMR. fsh iy ks Wald K5, 24 Wald #3640 8ok T ik FUE s, A
RARL SRR [18]-

2.2. BIBEMSGiHER

2.2.1. HBURiEE

ASCEIHIIE REITs $RECR Wb [E A 55 REITs FI 47150, HIE REITSs F%08 5 H 38 RS St
REITs iz 8RR 3 AhEEUF IR 300 FEHA L h i i & i it fe BOR I B R 1T 7 5 e il . 4L
#a>K El choice Hu# 22 L& wind o4l e o i1 T ESR B R AT I TR 2021 42 9 H 30 H, AL FE X (8]
e )y 2021.9.30~2023.9.1, Jt 464 D25 H o W s FRMAITHH R AKX 1 =100xIn(y,/y, ), H
o RORES t HIOWGEE S, y ol t Hai i,y 388 t— 1 H it

2.2.2. BEWHAR GO

2021 4£ 9 1 30 H~2023 4£9 A 1 HIE REITs 7. BZEW 7. 5 15U e R EE iR vE g it
e 1. W& 1015, REITs. e R E AT, G a3 @ nES, H REITs s /i Tk
FEEGFZI . MWPREZIERTLURIL, REITs FIAR#EZE LI ZE/N, HfiigR R, Uil REITs T 00 KAt
N TREEFSE R =M st THREE W 8 7, RO MIRHE, BTA 557U o 20 5 1)
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KT 3, VWY 3 A B RFP S RA “RIEER” MR, J-B GitEER, 3 MBI Iat 5751
TE 19 1) B A5 /K AR A8 IEZS 70 A1 B JEUBAC o« % 58 7 B0 Bl i 2 078 196 1) 25 14K P Ll ADF S 56,
BRI

Table 1. Descriptive statistics of return series

* 1 BN ERFIRER ST

REITs JB 52 7
AL ~0.026260 —0.056940 0.003616
i 2 0.803227 1.100385 0.050826
3553 8.412192 5.020622 18.05412
T —0.068827 —0.078632 -1.814810
/ME —4,743545 —5.068431 —0.447446
XA 3.514889 4.233367 0.211176
J-B 566.6748"" 79.41448™ 4636.145™"
ADF -15.17369"" -22.21953™" -14.82516""

*****

E: L TR 1%, 5% E KT, J-B fEHIE Jarque-Bera i it Kk, ADF & TARATERL .

3. SEESHRr
3.1 XKW VAR EE it

3.1.1. BA{UREIE
Boe, N REA A S 3 R B AT BALRAS S, d 2 WA, =AM R AAIE 1%01)
FEAKCE R IR AN AR, BRI =ANTTIURGEE R 7 SR 2 PR 51 o 336 e 3t — 25l shiid i 72 A B SR o

Table 2. ADF test
3% 2. ADF 4=

Guit i P{H
REITs -15.17369"" 0.0000
STOCKs -22.21953" 0.0000
BONDs -14.82516™" 0.0000

3.1.2. HEEMBUERE

W ARG IR fE B RN R T A ME K I SR, BT R R B ik e (ke 3), AR4E
AR LA IR (LR) FH0M% 2 (FPE) . 785 EL(AIC)HEN, A AR A0 H % IS 23 28 17 41 1) VAR B8 ) FE By
HoN 3B
3.1.3. Johansen thHEE#L&

B SCRIAN, A SRR AN [FIRE AR 3 40 Sl e g s JS B 509 3 [l & [ [l A 4562, Johansen & A6 56 (A,
% 4N REITs Midg. BEW 56T 5% B EM K N REGFERNMIERR, R
B2 AR E X R 1 AR MBI (A 1)50AIETF BT A REAE 77 FEAR IR A #7E S A7 [ P, pl kT 24,
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Table 3. Log order selection
3. TUHBEMBUEE

Lag LogL LR FPE AIC SC HQ
0 —485.7232 NA 0.001779 2.181800 2.209287 2.192636
1 —440.2597 90.11516 0.001512 2.019016 2.128966" 2.062360"
2 —431.8278 16.60022 0.001515 2.021553 2.213965 2.097403
3 —421.0316 21.11047 0.001503" 2.013534" 2.288408 2.121892
4 —414.2756 13.11985 0.001519 2.023552 2.380889 2.164417
5 —405.6611 16.61380 0.001521 2.025273 2.465072 2.198646
6 —398.2366 14.21920 0.001532 2.032306 2.554568 2.238187
7 —396.1765 3.917906 0.001580 2.063288 2.668012 2.301676
8 —390.5645 10.59765 0.001605 2.078413 2.765599 2.349308

TE: TR R R PR R U -

Table 4. Johansen cointegration test
5% 4. Johansen #4018

JE A SRR tGuit 5% i 3 MK Tl Sl P

None” 0.290259 393.9498 29.79707 0.0000

AL At most 17 0.272153 236.9220 15.49471 0.0000
At most 2° 0.180968 91.43156 3.841465 0.0000

FE: None RIRTE 5% R M AKCT F AR At most 1 R/RTE 5% R EMAKT R, REFFE—DHEXR;
At most 2" R TE 5% R EMAKT T, BELEHMIEXR.

Inverse Roots of AR Characteristic Polynomial
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Figure 1. AR root graph
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3.2. EmHEE AT RN

3.2.1. B{EHIE VAR(p)BIfEiT
% 6 NIMEITFE VARQ) T4 R, %5 F 58 2. 3. 4 5140518 REITs iz si R . E T Ik
R R TIHUCEE I T RS 45

Table 5. Estimation result of VAR model
5. VAR {RBIfHITER

REITs 22 i
0.281093™ 0.020544" 0.000603™"
REITs(-1)
[5.77481] [0.29294] [0.19810]
-0.150839™ 0.031307™ 0.003162"™"
REITs(—2)
[~3.03947] [0.43786] [1.01859]
-0.039882™ -0.186830" 0.000412™
REITs(-3)
[-0.82845] [~2.69364] [0.13680]
-0.026248™ -0.054059™ -0.001169™"
JEE(=1)
[-0.76717] [~1.09667] [~0.54609]
0.050657" -0.027369™ 0.001388™"
M EE(-2)
[1.48564] [-0.55710] [0.65076]
0.082083" 0.020003™ -0.004000"""
B EE(-3)
[2.40904] [0.40747] [-1.87638]
5 ~0.408420 ~2.602137 0.350951"
fig7(-1)
[-0.53633] [-2.37173] [7.36710]
) 0.605105 1.646718 ~0.026437
i (-2)
[0.75532] [1.42667] [-0.52750]
) 1.651951 0.509928 0.031598™
7 (=3)
[2.18233] [0.46756] [0.66727]
\ ~0.029883™ ~0.058324" 0.002542""
W
[-0.83380] [~1.12949] [1.13372]
B IR 1 —431.0559 B2 U5 7% 5 ¥y 7 247 %115X0.001318
Akaikefs EHENIAIC 2.013345 Shwartz{5 E.#ENISC 2.283664

H: © 5T T BMRERLE 10 %, 5%, 1% R FEMKT FIEAERK. @ FESALT SR,

6 MR ER: © =ANEmligles RZ 2 H A G E I S wm. HI7EmE 1. 2,
W A REN, YA IR RSA TG, @ WNEERERKTRE, REITs IR
Firp, MU RMWEE 1. 2. 3 WO HIFE 5%. 10%. 10%K/KF FR2E; B F 7T, REITs
WA R G 1. 24 3 B4 AI7E 10%. 5%-. 10%[/KF FEE; iz R IrfEF, REITs 10 G
1. 2. 3 MR IYLE 1% KF T B3 .

i
;é
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3.2.2. BEARERRLE

HH7 6 A %1, REITs i3 5 E T EX IR 2 ARE R K R, HF5E REITs T =R E
K, {H REITs HAZ G A LA R N o XU REITs 551 222 8] (A 8% R U B 5200 AR L F00, i
AT AR S5 REITs 173, R MR

Table 6. Granger causality test

F* 6. WE=AERKE

R - Chi-sq Prob.
B S REITs IR 2 A JF F 8.538186 0.0361
REITs AN i 22 g 2= 28 J5 [ 7.848758 0.0492
5 RAREREITSIHIR 22 248 J A 7.152540 0.0672
REITSAN 2 i Z2 (14 == A J5 A 1.457289 0.6922
BigF A R M SRS 22 28 R A 6.706835 0.0819
JBEERAN 2 it 57 R A 22 AN L IR 4327013 0.2282

M Chi-sq 48 R34 R, Prob. Jy R EK-F

3.3. bt Y BEKK-GARCH &L R iaLs

3.3.1. BEKK-GARCH(1,1) & &t
XF REITs 7. REE 7 UL K 525 1 134T VAR-BEKK-GARCH(L, ) 8511, 45584 7 fis.

Table 7. Estimation results of volatility spillover

7. RN IR

Ay & NEEE¥
Al12 -0.16011344"
REITs-STOCKS
B12 0.24083895
A21 -0.05136087
STOCKS-REITS
B21 0.06864671
Al3 -0.00086638
REITs-BONDs
B13 -0.00031079
A3l -0.34727718
BONDs-REITs .
B31 —4.22625288
A23 -0.00121866
STOCKs-BONDs .
B23 0.02036239
A32 2.57354251™
BONDs-STOCKSs -
B32 ~13.14312509
All 0.87720163™"
REITs
B11 0.51258170
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Continued
A22 0.14295620™
STOCKs
B22 0.62433918
A33 0.14938670™"
BONDs
B33 0.88958410

vE: JEEX AL ITER AL2 ZIHE 152 REITs 17370 240 I i &5 2 (1) ARCH I35 ; B12 %I 12 REITs I a2
SRR T3S K [ GARCH B Eh3M . ™ "4 B R 1%, 5% %K.

REITs 173718 2 28 55 1 117 WA it 26 A7 7 B2 ) (10 0 sl it A8 . RENTs YRS R AE 10%. 1% 1) 42 & /K P
XoF JBE T VAL 7 6 H BB 1) 1) ARCH RGBT GARCH U o AH A WL B M Z2 117 3 31 REITS 1137 (1)U 3h i
AR, R SR TT 1 B0 REITs T WKWK E B A M. [, i1 REITs Higiias %
PR BT GARCH YR BN, A5 27 T A IRk i 8 25X REITs 377 A4 500 .
AT F LR R R AR T IREE T ARCH RURAE 5% R 5 MEKF R 241, HAbTIAI7E 1%
M MEAKCE R, U REITs M3, T, AT BB ST S 2 2 2 181 38 3l Hh 7E AR A 3 2 2L % i 3
RVE SRR SRR, ARS8 .

3.3.2. Wald BX&KIE

Wald Bt& i R(wn#k 8) 5 Tk i 4 R —3, REITs Mgt i EE 5 7E 5%I1 & & MK~ A7
E B A Bl RUSE, 5127 T 4% REITS M3 7E 1% 5 25 1t 7K1 EAAAE S 1) e Bl v HH 28OS, 3 B ) i
R 38 REITs i 5 EE T, iz i AR S N

Table 8. Joint test results of volatility spillover effects

8. FANm NN SRINER

SR Chi-sq

H,:a,=0b,=0 8.368557"

REITs-STOCKSs H,:a,, =b, =0 4.033914
H,:a,=b,=a,=b,=0 13.374415™"

H,:a,=b;=0 0.154517
REITs-BONDs H,:a, =h, =0 21.694862""
H,:a,=b,=a,=b, =0 25.768541""
Hoy1a, =b,; =0 140.225754™"
STOCKs-BONDs H,:a, =b, =0 48.475985™"
H,:a,;=b,;=a,=b,=0 176.681343™"

FE: RO Wald KSR GeitE, T TR BIFOR 1%, 5%F1 10%(1 & MK

4, &Eig
ASCHRYE 2021 4E 9 H 30 H~2023 4F 9 H 1 H A+ [ FE Al kit A S5 7 iE REITs #8377 300 5%

=1
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PR R4 B iR BOR Bl 25 R H 8, 85 8 57. = ¢ VAR-BEKK-GARCH %!, %t REITs 7 5 %
i T e s H A S AT L. A LR Sk

1) REITs izt B s 2 ME Shrue 20 Thigr i 5 EE T 2 6, G & T 6,
TR T 5, IXIER] REITS X5 R U2 — Tl . W& i it TR, N [E# s 124t
TOEE R

2) REITs T3z ot 2 M S i imIas iR 2 AR N, g3 T4 72 REITs Tk 2 AR IA, Ui
REITs 1737 (s s 26 m] LA I ZE 1T 3708 008 B, 1 5 55 T 3 I s 2R m] LUK REITs WS i R EAT
.

3) I AN RNV, FRAG B T A AR IR IS AR B S5, B REITSs /i3t ISR i 47
FE ) R A G R, MR 1T % REITs i1 [FIFEAELE B 1a) B H R &R, X UEEA REITs e
W E SR T, HAM R I s B 2 I SR T P A — e R, UL S REITs #0082 b I 52
R LR K. [FIRE, RREE GRS TR 605, WK REITs, XM A8 S8 i ik
L% %] REITs 137

g LRTR, o EZERR A A SE REITs & — K A &R IG5 R %E T A, BREN—NHY
Y, BHSBT G A s AN 2 AIER] REITs i3 04 B & EMsm /). A0k REITs
T35 By ia H S B 8 RENT's 17 37 (0 AU 97 918 DA R #5093 8 7= P L 4506 o B B 3
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