PISSN : 2465-9754 eISSN : 2508-1292 https://doi.org/10.30902/jrea.2024.10.3.155

Updates

Journal of Real Estate Analysis -

http://www.ejrea.org November 2024, Vol.10, No.3, pp. 155~176

FSANT AAZRIHSO| A NS D243
REM TE £0/80| HERQI 24

O - -
- 30 - Oy HES SO -

Analysis of the Factors Affecting the Volatility of Real Estate
Fund Returns Considering the Linkage Between Financial Markets
and Macroeconomic Variables
- Focusing on Public and Rental Funds -
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I Abstract |

This study built a model that could figure out an impact on the performance of real estate funds in
terms of the linkages between macroeconomic variables and the real estate, stock, bond or credit
markets and empirically analyzed the long-term direction in case of market shocks in the future. From
February 2020 to February 2023, a total of 49 monthly time series data were built to secure the stability
of the data and select the order of the variable arrangement through the unit root test and the Granger
causality analysis then the vector auto regressive model (VAR), impulse response function and forecast
error variance decomposition analysis were performed. Through the VAR model analysis, the significant
variables affecting the return of real estate funds were found to be their own variables, credit spreads
and interest rates. In addition, when response variables were the real estate fund return and the shock
variables were their own variables, credit spreads and interest rates, a long-term shock response was
observed. As a result of the prediction error variance decomposition, short-term variables were in the
order of the own variables, credit leverages, KOSPI growth rates, credit spreads, interest rates and rental
price index change rates and the short-term variables were in the order of the own variables, credit
spreads, credit leverages, KOSPI growth rates, interest rates and rental price index change rates for
contributing to the variance of the prediction error. If the performance of real estate funds is evaluated
by the linkages between markets based on this study in the future, it is possible to realize a useful
means of leading the activation of the indirect investment market including real estate funds.

Keywords: Real estate fund, Macro economy, Vector auto regressive model (VAR), Impulse response
function (IRF), Forecast error variance decomposition (FEVD)
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credite AF7HA16E 7| Z6to] AR E o
2R g=e= 14":4"’}1:}

HEO] 952 YEU=
12+ &% Bt -0.199] o1& YEil o
AghE -2.45, HhES 2.0491 Ao YER

fund_ave= £4

\l

q.%mﬂaﬂ

CRESDE:

HE5ESZ UEW= rent= &
100.02, #|A3H2 98.4, o
2 101.600.2 UrEPrkE}.

FAIAZ9] KOSPI Bag7He2 0.01°0]1L
g2 0.14, 2L -0.1308 YERTT,
=28 veblie B4 7]7F 52t 1.82
o B a2 0.5, gk 3.55 YE
et

AGAIRY] creite= Hatar 219.02, A3
200, HZES 225.60. 8 Ut} npx|ato g
HAAES] bonde= B4k 7.110]1 H|AFE
6.43, Hgk27.72%0 A0 & YEFHTH(EE 5)).

interest=

2. &2 8y

VAR 28& F&st7] YA+ AAE A=
9] oF4A(stationary)°] 8FFc}.
AAE |7 718 S0 Q&)
TS olgsitete A7[H o2 = THA| F30

/ol

= BstE e A% AU e A 9rfRitt
(893, 2010).

ojof] E AJAE A== HE@@(augmented
Dicky-Fuller, ADF)S A3t $FH42
ADFHA A3}, fund_ave HEE 7\1]9—]?_]_’ ne
#2371 9L 71R] 31 Qlo] BQFYSH A A A
22 UEH(ER 6)).

ole] 13} Xpsto] TholE S AL
o, 1 A3} BE WAL helo] ek ARIHY
2 7)7¥s}o] oF A 0] A A DL Bttt

16) Hy: Jarque-Bera B¢t 2 E whEth
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B 5 7|Z5A2M Axt
i g BEHX} Azt Z|Czt e 2= JB Prob
fund_ave -0.19 0.68 -2.45 2.04 -0.42 3.00 23.136 0.000
rent 100.02 0.92 98.40 101.60 0.05 -0.87 1.274 0.529
kospi 0.01 0.06 -0.13 0.14 -0.28 -0.22 0.704 0.703
interest 1.82 1.30 0.50 3.50 0.31 -1.73 6.555 0.038
credit 219.02 7.25 200.00 225.60 -1.00 0.04 8.734 0.012
bond 7.11 0.40 6.43 7.72 -0.16 -1.08 2.266 0.322
(B 6) ADF 24 At
SZEH4) ADF 24 Zat
tH Drift Trend None
Statistic Lag Statistic Lag Statistic Lag
fund_ave -4.337 1 -4.557" 2 -3.944™ 1
rent -0.269 1 -3.588™ 1 1.433 1
kospi -2.566" 3 -2.702 3 -2.487" 3
interest -1.692 4 -2.274 4 -0.136 4
credit -2.523" 4 -1.508 4 0.821 4
bond -1.819 2 -1.766 2 -0.638 2
(XH2tH4) ADF 24 Znt
A Drift Trend None
Statistic Lag Statistic Lag Statistic Lag
d_rent -5.139™ 1 -5.097™ 1 -4.764™ 1
d_kospi -6.070™" 3 -6.030™ 3 -6.156"" 3
d_interest -3.484™ 1 -3.348™ 1 -2.938™ 1
d_credit -7.674 1 -12.179™ 1 -5.965" 3
d_bond -3.925™ 1 -3.886™ 1 -3.969™ 1
Z:1) " p0.1, " p¢0.01.
2) ADF, augmented Dicky—-Fuller.
3. 23K QB A < 53 Q44 ojng Felstgon, o % VAR
() RBE FE3A7] A2 A T DYk 3
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A= ofFtolAl HE7IE(AIC), 4lo]=H|o]=
AR 7|Z(SC) S& Ay},

A= RO vars H7]4] Wofl 1= VARselect
SR8 E8oto] AIC, SC FH7|E 9of ot
BE7I1EHQL FF A5 22+ JE7]=(FPE)
F7toto] & 47119] B 715 S5 A pk
275t
AIC, HQ, SC& #E7|&gtol ags Uet
W= AL AR 22 AA 5t FPERR7|S4:
2 gk Uetil= As A8 AR 241
(E 7014 & 4= 350, AIC, HQ, FPE X7
EHZ p=2, SCHEIIEEE p=12 e

VAR Eg2 QHgARl A ]Od Aol 7 W

=9 YA (endogeneity) $5°0] 583t 9
'63‘*5 n|zck Aol =3t 4o
o] 0o] opd -5 T3t}

E3F H4=9] v o] wet VAR Ego] vizet

= Ho|E=® vl A& sk Ao 585t
A= 2H9] I AA S vfefsto] WAl
Ay A2 Hi S AFskalat T-A <l
T4 AA(Granger causality test)= A Y3t

THCE 8)).

o
o
=
o
=

(B 7) 2HO| YR

7= 1 2 8 4

AIC -1.746 | -1.856 | -1.8564 | -1.836
HO -1.675 | -1.731 | -1.675 | -1.603
SC -1.664 | -15619 | -1.373 | -1.211
FPE 2.649 9.794 1.313 2.796

Z  AIC, Akaike information criteria; HQ, Hannan—Quinn;
SC, Schwartz Bayesian criteria; FPE, final prediction
error.

JIEA QA HAS S8 Lag 1904
d_kospi?} d_bond”} fund_ave©l 5-2]7] gt J
o]:». u]zh:]—):_ 7:1;4—— 0%01% P 01041_1:] ]1—_‘
KOSPI 73 A 84T E Hee F5it
HE Sogo] A W A 5 Aok
Z 2 A A o] st nf) Al HE 2 2o

A P ] A8 A8 b
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E}E}d bondﬂ-d credit, d kosp1
nterestoﬂ Frofmet =S 7= st
. 91 d_interest+= d_kospi©] 8-29]=]st
7HlE g5yl olE Sk Al
__EﬂE, 4188w 2]%], KOSPI 57H2 &
Hp= ZRgotthal sfAle o= Qo
Lag 291X % d_bond+ fund_ave©] f-2j0]
= P|AE A2 YT o= Lag 1,
2 BRI AGARY B 54 HE 2oF
of| X|&4 0 2 M¥sh= Mg A-gohH 418 Al
Ao A7 HE o ES 5T 4 3L
g 8Rlo] H 4= Q13 YT
E35td_credit?t d_kospix d_interesto] &
Ofu|gt FFE H|A= ALE Hot A1 FHE
%), KOSPI 27182 22]o] A9 WS shol
S At kRO 2 d_interest+=d_bond
ofl F-olulet Y= vlA= AL E Yo o]
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Analysis of the Factors Affecting the Volatility of Real Estate Fund Returns Considering the Linkage
Between Financial Markets and Macroeconomic Variables

(E 8) I8 Qlutatr 24 Zxt

s Lag=1 Lag=2
F-value p-value F-value p-value

d_rent = fund_ave 0.02 0.89 0.12 0.88
d_kospi = fund_ave 4.29 0.04" 2.59 0.09
d_interest % fund_ave 3.73 0.06 2.52 0.09
d_credit = fund_ave 0.43 0.52 0.30 0.75
d_bond = fund_ave 7.91 0.01" 3.68 0.03°
fund_ave = d_bond 3.43 0.07 1.83 0.17
d_credit = d_bond 1.32 0.26 1.31 0.28
d_interest = d_bond 1.57 0.22 5.95 0.01°
d_kospi = d_bond 0.21 0.65 0.83 0.44
d_rent =+ d_bond 0.29 0.59 0.16 0.86
fund_ave = d_credit 0.19 0.67 0.19 0.83
d_bond =+ d_credit 0.24 0.63 0.68 0.51

d_interest = d_credit 0.50 0.48 2.02 0.15
d_rent =+ d_credit 0.02 0.89 0.04 0.96
d_kospi =+ d_credit 2.21 0.14 0.54 0.59
fund_ave = d_interest 0.13 0.72 0.28 0.75
d_bond = d_interest 5.05 0.03° 3.05 0.06
d_credit = d_interest 8.22 0.01 4.63 0.02"
d_kospi = d_interest 8.40 0.01 3.76 0.03
d_rent = d_interest 0.75 0.39 0.80 0.46
fund_ave + d_kospi 0.31 0.58 0.50 0.61

d_bond =+ d_kospi 0.24 0.63 1.03 0.37
d_credit =+ d_kospi 3.35 0.07 2.96 0.06
d_interest 7 d_kospi 3.99 0.05" 1.60 0.21

d_rent + d_kospi 0.09 0.76 1.33 0.28
fund_ave ~ #d_rent 0.78 0.38 1.26 0.30
d_bond =+ d_rent 0.24 0.63 0.66 0.52
d_credit =+ d_rent 0.37 0.55 1.01 0.37
d_interest > d_rent 2.06 0.16 1.76 0.18
d_kospi + d_rent 0.23 0.64 1.20 0.31

Z= " p(0.1.
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AGATY o] APHS= siAd 4= STt
ESHd_interest W=7} 7P A3 A o] Z3otaL,
fund_ave, d_bond, d_kospi, d_credit <2
2 Uepgon d_rent §57t 7P A34do] &
A0 2 YEbgTh webA & A9 VAR 2
o] ¥j&€L d_rent — d_credit — d_kospi —
d bond — fund_ave — d_interest £2.2 &

st

4. HEX |2 HEY

FEotalAL Qi

54t HE $0lE2 Y= fund_ave©l
IRt M= 10% Fol5olAd 20)2] 3l
A4S 2H= d_bond(t-1)9} fund_ave(t-2), &
(19 SAATE Z2t= d_interest(t-2)= LEF
ST} fund_ave®t d_interest H4=2] IHA o] A
Hoe FEA HE ol o] Fofjt o] IF

o A= 79(2009), A59 - H9A

=1

P

(2013) 5 o] AT A = =l 5= .17 o]
€ A7) A8H S5 AU Y ek s
© vl Aol b Faat B Al 2 EE o
e S7FoHA Hof 234 o= HES] o4
o] 37th= ALE FET 4 Ut FAZ LR,
7SI B AR A Al vl Hlgol
S715te] Fsat Aol digt At Ak ot &
o1& & QA 7|&o] HR3t B4t Zpat] of
T i zE oRE A5l et 23] dsshe
Aol At ol dHl o2 7HeZ Sh= 9
g FeAt HErE g s 710] By Ao =
FE H 22 dd=E 73 5 7] W2elth
Ee wE e $F BA 57U JIEdelA
JRoIA e, ot RolM s o
g3 HEo] ddlEE 5 7hsAdel At
webA S dd7Iole FsAt Ak ol
HAoHL Qe dHE e e v w2 9
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Analysis of the Factors Affecting the Volatility of Real Estate Fund Returns Considering the Linkage
Between Financial Markets and Macroeconomic Variables

H 9) VAR 24 Zut

404
S
fund_ave d_rent d_kospi d_interest d_credit d_bond
fund_ave(=1) 0.075 0.149" -0.011 0.023 -0.179 0.048
- (0.689) (0.066) (0.646) (0.576) (0.348) (0.153)
fund_ave(-2) -0.331 0.197" 0.012 -0.071 -0.317 0.041
- (0.100) (0.028) (0.617) (0.124) (0.132) (0.265)
d_rent(-1) 0.172 0.029 -0.042 -0.034 0.029 -0.054
- (0.662) (0.864) (0.371) (0.691) (0.943) (0.439)
d_rent(-2) -0.087 -0.011 -0.035 -0.088 -0.046 -0.054
- (0.816) (0.948) (0.437) (0.293) (0.904) 0.416)
4 kospi(-1) -0.724 0.122 -0.836™ -0.608" -0.077 -0.247
-KOSP (0.581) 0.827) (0.000) (0.043) 0.954) 0.291)
d_kospi(-2) -0.520 1.031" -0.581" -0.492° 0.704 -0.264
—KOSP (0.682) (0.064) (0.000) (0.087) (0.587) (0.245)
dinterest(-1) -0.633 -0.451 -0.011 -0.038 -1.092 -0.003
d_interest(-2) 1.214 0.391 -0.096 0.418" -1.193™ -0.027
- (0.097) (0.207) (0.262) 0.012) (0.005) (0.828)
d_credit(-1) -0.111 0.024 ~0.001 0.007 -0.706™ 0.019
| (0.283) (0.582) (0.979) (0.741) (0.000) (0.286)
d_credit(-2) -0.074 -0.025 -0.005 -0.022 -0.649™ 0.019
- (0.409) 0.511) (0.619) (0.261) (0.000) (0.225)
d_bond(=1) -1.916" 0.549 0.061 0.425' 3.355™ 0.648™
- (0.096) (0.258) (0.648) (0.096) (0.006) (0.002)
d_bond(-2) 1.199 -0.653 0.063 -0.286 -0.411 -0.043
- (0.256) (0.150) (0.609) (0.223) (0.701) (0.265)
const 0.723" 0.051 0.007 0.094 3.308™ -0.104"
(0.026) (0.704) (0.836) (0.182) (0.000) (0.067)
rrend -0.034™ 0.001 0.001 -0.001 -0.078™ 0.003"
ren (0.002) (0.888) (0.863) (0.546) (0.000) (0.049)
RSE 0.298 0.247 0.068 0.128 0.3901 0.102
R-squared 0.617 0.627 0.612 0.592 0.838 0.657
F-statistic 2.503 0.973 4.104 1.641 13.17 2.141
p-value 0.011 0.041 0.001 0.023 0.000 0.039
Z 7 pK0.1, " p(0.05, " p<0.01.
= QHAR Adte] g5 st =34, 719AH o] 7|th=E]H o= F&A THHEAAIAS] =91 &
D AGEFAF ISR AR A715E o IHHA YFS E o2 5 Y9k 2
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7} fund_aved o ZF HS=9] ZAof st IRF &
Al A (29 2)0) EA]56F . 18)

Z=o]] YERE fund_ave©] oigt 1
AL 2N E7HA] FAH 59 W5

= YEHon o]F 0of =Hsto] 4714 E &
e LGS HolA| 2ttt
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Analysis of the Factors Affecting the Volatility of Real Estate Fund Returns Considering the Linkage
Between Financial Markets and Macroeconomic Variables

d_creditol]l tigt 1 EFHA 342 1701497
A &9 ¥ YEt 7} o] £ 2
& 4= 09 ¥sk= FEHE 7H-

T3, d_rento] gt 542 17HE7HA] 49
W8-S Holal & 29 W35 H 3l oy 371 E7t
A 0l =ok=
EFLHA] Rt

SFAIRE d_rent®?} d_credit, d_kospis fund_
ave®t BAZHOZ [-9l5}A] oIttt

443 A8Ang =5 Yehl= d_bond,
29l d_interest, AAHS

¥ gol 5o

2l fund_ave

o] 2Ao] REAl HE 220182 YEPfE fund
aveoll Al - @712 9 vlA: 78 89
U shelg 5 ek

10> &t} 170 o]F fund_ave ¥4E VAR
HPo = o&5d uf TAYSh= oS Ato] S-24t
= 100%=H 7HEStHA ol e21e] Z4t 5 #
E0)E A 9] S A 9J3f 70.1%7FEAY S,
d_rent=0.9%, d_credit= 15.6%, d_kospi=
6.7%, d_bond+ 6.6%, d_interest= 1%S 2t
AJstaL Qlet.
o]& &dll, 3 AlAtoll= fund_ave AHA|H-5
3 d_credit®] ¥E0] ol&2t2] FAtol| A

71095kl Ao= FRlT & ATk
E3H 107H€ o] fund_aves d&5Ak0] &

At % fund_ave AHA| 9] Z4

o,

ol 9Jsf| 49.9% &
1.9%, d_credit= 16.7%,
d_kospi+=9.9%, d_bond+17.3%, d_interest
+ 4.2%2 AABHAL Qa2 HlH. o] sig Al
2o = fund ave®} d_credit, d_bond9] HE

d rent=

o] A& Ate] FAte] AA| 7ok gl &
&t FAHLSI(FEVD) £4 Aate (& Sl
H 10) FEVD 24 &1}
lEchit Lag s
d_rent d_credit d_kospi d_bond fund_ave d_interest
1 0.0093211 0.1555780 0.0674299 0.0663020 0.7013689 0.0095508
2 0.0196150 0.1621156 0.1021952 0.1589386 0.5475846 0.0423131
3 0.0186056 0.1497881 0.0934887 0.1526838 0.56431204 0.0419638
4 0.0174762 0.1656157 0.0944310 0.1704955 0.5100177 0.0414995
5 0.0194362 0.1637434 0.0983436 0.1718393 0.5051378 0.0411919
fund-ave 6 0.0194107 0.1663002 0.0984902 0.1731574 0.5014494 0.0417469
7 0.0193729 0.1666722 0.0982801 0.1733732 0.5005547 0.0418292
8 0.0194017 0.1664426 0.0989948 0.1734365 0.4998949 0.0418994
9 0.0193828 0.1664715 0.0995119 0.1732266 0.4995077 0.0419016
10 0.0194148 0.1673156 0.0993782 0.1729862 0.4990034 0.0419765
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