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ABSTRACT

The widespread use of Internet and the advancement of technology have brought
changes to the transaction patterns of consumers. That is, people have grown
accustomed to online shopping, making E-commerce gradually become the norm.
Moreover, the outbreak of COVID-19 in late December 2019 has further fueled
consumer E-commerce activity, which in turn has exerted influence on various sectors
of the real estate market.

In response to this trend, this study aims at exploring the impacts brought by E-
commerce on the REITs market in the U.S. Therefore, the literature review will be
conducted first, followed by the ARDL models established for different REITs markets.
In this study, the area of sampling is the U.S. Besides, reflecting the situations of the
REITs market in the U.S, the dependent variables include the REITs market return from
industries, infrastructure, and shopping malls. On the other hand, to indicate the
economic impacts from E-commerce, the independent variables involve the inflation
rate, M1 money supply, federal funds rate, S&P 500 index rate of return, gross domestic
product, share of E-commerce to overall retail sales, and a pandemic dummy variable.

The empirical results suggest that even though faced with the same risk from the
pandemic, different sectors of the real estate industry have bore dissimilar
consequences. Firstly, the development of COVID-19 has been positively correlated to
the industrial REITs market return, while that has been negatively correlated to the
REITs market return from shopping mall. By contrast, no significant influence is found
in the REITs market return from infrastructure. Secondly, in terms of the emerging E-
commerce, it has boosted the demand for real estate establishment, such as warehousing
and logistics, distribution centers, and telecommunications towers. The resulting
development is the growth of the REITs market return from industries and
infrastructure. However, inconsistent with our hypothesis, E-commerce has not yielded
negative impacts on the REITs market return from shopping malls, which suggests that
physical stores are still essential for retail.

In addition, due to the implementation of the unlimited QE policy by the U.S.
Federal Reserve (Fed), the funds for market have proved to be abundant. Therefore, the
M1 money supply, S&P 500 index rate of return, and gross domestic product have been
positively corelated to the REITs market return. Nevertheless, the long-term monetary
easing policy adopted by Fed has made the actual consumption of goods and services
decline, which results in the “inflation anomaly”. Hence, no significant impact is found
from the inflation rate on the REITs market return. Lastly, the federal funds rate also
has not made any significant influence on the REITs market return, indicating that the
monetary policy in a lower long-term interest rate environment did not stimulate the
economy as expected.

Therefore, this study concludes that policymakers in the future should take the
potential results of implementation into consideration when formulating relevant
policies, such as those responding to the pandemic, or monetary and fiscal changes.
Additionally, it is also required for the government to provide timely financial subsidy
to different industries, in order to cushion the blow from future crises or emergencies.

Key words: e-commerce, COVID-19, REITs, ARDL model
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2014 & | APPLE = @ 4a 41 T APPLE PAY , -

2017 # | @i m P AHELIFERAE BE~

2020 & | #rEE N dad T S F AT F2 K

2021 # | RS pAarsBEE R 8707.8 fE o0 W R 14.2% -

FHkR : AEF P AT
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7% 5 ir% % M REITs & Heng 8

¥- & HLEREITs Fhg RT3

# ¥ & 4L 7 13 3= (Real Estate Investment Trusts) » = f # REITs » & & ¢
1960 2> 2 W% B -REITs 482> HFEAGEnErhs o ¥
ﬁ%ﬁﬁéﬁﬁ@ﬁgamﬁﬁﬁﬁog% - 4
PrFNABAPUFT A BIREFeHEIBALLE T ~ EF 2T E 2 s 7

ﬁé*?*ﬂﬁﬁ’wwwﬁﬂ% ($h =4 > 2015) - REITs # 3 & % M

ﬁﬁﬁ@wmmoa o ZFR L F REITS %L % 42 1.30 8 %~ -
EMREITsS  Fenh FTRIZ > 322 E- > % Z 8 REITs  FH &1/ FTH

A # A NEA 0 oy REITsSy iz REITsS~ 1 % REITs~ 2 & REITS ~ #
#% %% REITs ~ %51,%1%1‘]& REITs ~ #d3 ¢ = REITs ~ fviF)k REITs % 7 fo {7
e REITs # - B F e g? pliFg G372 & E > 4o f it
REITs (Nareit) »

e

Bt 2 F5 ¢ REITS  3randpBA 7 0 1935500 5 (2012) % @
FI o FRREITS 222847 F2 ik LM %2 Granger 7] % i
Dl e a‘“ﬁ—‘ﬁ@%\»{»ﬁﬁn’v 5 r%—‘g fo £ 3 AR DR R A ADRE 0 @ %éﬁﬂ']?li
# 2 W REITs #AF A E &2 %4 > 2 B F]¥ st L7 % REITs # S4p e E 427
A H{ Bk o ¥ ¢h > 245 Gholipour, Tajaddini, Farzanegan & Yam(2021)4]
* VAR B3] A 4735 1 > AN FE R H 4 § B EF P REITs fp #icfrp £7 &
AT 0 T ppRoTE £7 8 4 0 REITs 47 8> 53 f b ans i {

N,
» AR o

WP SRS REITS S Sendp 47 - Striewe(2016)- 4 45 1 > LA
ATRE G AR AR L R0 T B HEH REITs ok > g3 A R R H B #
§ L RpE S TR ML S T T REITs o 1L REITS AR
LEL PR ER TR B Lo o N LARE KT H Y
AORHE-EF AW PR R AR REITS* 10l B9k 2 b & > FIREITS

15

DOI:10.6814/NCCU202201140



7% 5 ir% % M REITs & Heng 8

B #F g R 2@ bk o (4 £ pLBL4e Karakug & O ksiz(2021):% 6 ARDL #i

Ao drdg o % Bl S EIS @ PRSI BIST2 B AR T R4 &4

B B AE AN S R hEH T BIST? B ART A HEks ) v

HERE S P15 RS BISTI B ART ik hlicl § §

ﬁ%%@;awkﬁ,*@@&LAggﬂmﬂz%gap+%é¢@%t4,
%1 A g R BIST 4 A M T G305k &ty dcT % o

W

BT R Fc & REITs 3 Sanfp i g > Mz (201947 3 LA E - TR
TR G TABRERER )  RFABRERATALL £858 "5, ki
FEFBDE CHEAFERRRI ORI FHETE 8 B TRICK AR R
%ﬁﬁ%ﬂﬁéﬁﬁ?’%,W&*”’ﬂ“’iW%ﬁgﬁﬂ%ﬁﬁ“ﬁﬁ

FTAME Hugpsa %ﬂaﬂ,ﬁu%ﬁngﬁ RiE = 3D s FIpt g i
ERICRA S 2B e o g ~ BF (20151 F o A 0

* 2007 & 773 2011 £ 6 R WEARTHEBARET CFTFANLT
PRy #m CPl~M1B -~ CCI ﬁ#ﬁ#‘%—%’"ﬂ‘*’? REITS & 35 & » &g F B % o
Gupta & Marfatia (2018) 41 * Qual VAR #-3] - 12 2007 # 8 * 1 2013 # 3 * ¥ 4
TR kA7 E REIE ¢ (Fed)F 5 21 5§ B s (TR T BT ) #
#78 REITs 7 B4 po e 55 0 A7 5 25 I & (Fed)? 5 £ 1 T 50 4% 153

AN
z =L
]P B el

te 78 REITS # BdppY » e 2 B30 @ifen o

B4 % & REITs # H-e4p B #7 7 » Conover, Jensen & Johnson (1999)#= 3
TEREN LR ESIEE IR S S SR O L IR
FARen RS o AR o MAIE TR N R TR R R T
?@’%@%%§%@éﬁ%ﬁkﬁogﬁﬁg%ﬁﬁ,%g%¥%g$ﬁ
Jﬂ#%%é%ﬁT%’@a%ﬁRHmﬁ%ﬁgogRHmﬁ%ﬁE%%@,

AR AT K e T LR MR S o Striewe(2016)+ 4y 2 dp e BLEE 0 TR A1 S

CARFT LT REITs # Fchifdr R ApM - §FFH A KI5 T m o
EHRBITHRT REITs 3 35ehw it o 4o F 3 > FIRHP A RJIF 812 p)
§ M T F LT REITs ® 35607 it {2 o iz S&P Global(2017)57 3 4F £ 45 ) » 4
Pd s o E I 24 REITS » 3R & 2 23 & » it S&P Global 3
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SRR AOARF B A TSR ERE A AR B T L A B
REITS # Sénd v 2415 H 47 - R g FRCE » bk 151 20 g
A el %'h IR P A A AK s b REITS 7 B3 dm { S fiRT » ¥ it iR
FALE I F L A ki q B

AN #2 REITs # Serfp A= 1 > A 27 (2008)#% 18 ARJI #-3] 9 &
£~ ol WeL iy el p e REITs SRpY ¢ RO » B B % o Li & Lei(2011)
£ p 2 03 (VAR Model) 7 #4p &1 S&P 500 % i 4p #cfe REITs 7 #-ic
2 s 2l cnle ik df 4 o X ik Granger Fl % g g - A4S F 2 M
3B REITS % 3 F #-¥ 5% S&P 500 #ﬁﬁzﬂ’(;ﬁ ciegp ke 3 BT &M
o M (2019)8 T 4541 > S&P 500 % a5 hhadcz FHHFL T %
ﬁ%%ﬁ’@ﬂ?ﬁ{ﬁ?%ﬂﬁfﬁﬁﬁ%’%&giiﬂ’%* Th e
AT KT E ML B BT ARTHASAD B 5 i
FE A wLoari o T pd § sk | (Wealth Effect) o

MR 2 AL 3 (0T f #GDP) & REITs 7 #-¢ip B4~ 7 - Li & Lei(2011)
2 GDP * £ E GRS HFHFLEREITS S H2 FFahE H MG Ay 2580
REITsjc 52T~ R GDP & FE 2 4ph » # REITs Jc& i 1 “Fgmla %
1GDP & £ F - Maina(021)F 25 % & ~ 2% frd B H = B R Feha g
F]% # REITS % 3-enB 8> 5 S5 FREP 2 AL 59> REITS 7 3534 f »
BEM B R4 E GDPH 4 » 7RALF REITS 3 Brendp i © > SRR ¥ &

# GDP = L @1 { 5 F & > Loz BRT(E kd &~ S8 BH ) Sk
RFF EABFT AL REITs 7 8 4 LEBBT &4~ 52 6 ok T 7
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7% 5 ir% % M REITs & Heng 8

mﬁe;’% » AFT G R EEIT kT

3
=
=3
=
J?o
3l
%
3
=
sl
bt
3
14
g
e
g
5

REITS % 3 4 SomF| 347 5 o

m:@&@?%m TP HFE D0 AE K B XU RTF
Fla @ ALt agid o miid N EERRY 2 FTARAEOREHSEFE R

R B G AP A B - 30 o A - T o @ i 2020 # L A F] G AT

4y
=t

KA R RSO 8 LR L R hiEt et F
T;?;ﬁﬁﬁ%ﬁ%ﬁ’fﬁ1@$ °*ﬁ’%#m§m‘?%$§ﬁw
AFERFHFLREA Lo HEEX -RAXIARITEIEARZE o

ﬁ*m?éﬁ%’ Z3rHmFRTE R L BAe 2 T 3 R RARR R A 5
@R W“*Piﬁﬁ%m+ﬁﬁﬁiwFEWSWWW°T—$%ﬁW
R IR S T IR ST LEE £T
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Y]

YR ALK

-l

AFBEFT & H-@LALRY RRPBFATI RN 285

FREAE: > BB F LRI ZEMEAZ FRRATRESHA %
ZELITHEAP EREER > BEP AV E, Rk A AL e E

’}'j»/}ffl’ oo L At st o

-8 FTR

-

AF3 22009 105 2021 & 120 (kAT HRE  BEERI R T ED
REITS # 322 % & @ asdpth 2 WA GAMA M Rl PP 6 RART R V87447
Fe R PR G 7 (Time Series) (F 3 AT 2875 0% » A2 FFHEALS 75 0 A
% #r0 CUSUM e Tresufid] 7 R P d # N Fie L% L S g %
FAL > Bl SRR g TR B b7 ARDL H31F #4410 F 1
THEFRBYELEER AL HE e 7 ARDL BRI EA AT - £F 257 %
ADF H 194 saein i 7 4 & i (Stationarity) » # L s Fm 2% A2 B

A

E % ﬁﬁtp i1 =B ‘3}\3—:—13{17‘ UAN) L__ﬁfmu%gt

Wi

TR (s > AL RILLF AAp b
W AR G R R MMRA AR T o A Mg A
PR E A A e Al (ARDL Model ) &7 F A 47 » B fe » T I & L 16 T

(Residual Test) » xR A At M 2 B FRBE PRI R AR S LG &

q_

2

AR o o
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7P E R REITs & Hnfs P

2 FREL T ARACT B 3-1 #ro

5 R 915 8T

L 2

MR AR

L 2

FARAR

1

ELRES (& 9

4

B %38 §F o5 Fa) 3% £ o oAt A

2

% AT

B 31 FHEAITAER
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75 % B REITs © #ap

-~ BH & ¥ (Structural Change)

FIFERAENZ R a3l PS4 £ X8RS TREER > Ioitm
FUAHERARR AL E A FRT LM ARITRE 0 AT AT R R

ﬁ%*?%°éﬁﬁ&w#%’m$ﬁ%ﬂﬁﬁ BFREEERONE &R
PREREE ORI AL REDRF(FE R~ IR0 2 dracg 0 2013) o F]t
* 7 7 #-11 CUSUM # Z(Cumulative Sum of the Recursive Test)rz:a 277 7 & *

LRHAE T L R R AT -

CUSUM # = & f1* k=i fF# £ (Recursive Residuals) % i& {7 & %

Hu A AL AT R AR IERIE L B AREAL

Bk d G AR R RO (oS- PAERREL ) BT L F 20 F G
BRI R N T - WAEREEL | RS (R R 0 2009) -

M- HIppIEL | 28T 407

é\t:yt —5/} st=n+1n+2,..,T (31)

CUSUM # 2 2 & 183K 5 7 5 S B ER > &7 407 ¢

Hy t E(6)=0 2 ;~(0, ¢%) (3.2)

Or ¢ =Var(&; | ¥¢-1,Yt-2»y1 ) (3.3)

Blop, s BRUFRLIYYT B2 R 8 BALFER L7 FATREW,
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T3 B HE RREITs 3 Hing

W, =%,t=n+1,n+2,...,T (3.4)

BRRARE T2ZHT W, A&7 5% 0PI 5 tH2W, Bfv> LEEK

KPS 2§ t=npF > W, chiE i3

~OVT —n<W, < OVT —n (3.5)

A F =T B > W, ehiE i 4

-30NT — n<W, <36VT —n (3.6)

HY > 0 L9ph Gl §=0.00 pF > 0=0.948 ; @ % oc=0.01 FF > 6=1.143
FWe AN TRAER o B AR R T SRR ST (PR 0 2009)

22

DOI:10.6814/NCCU202201140
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= ~ H 34 = (Unit Root Test)

3R e Ak S LR A 7 F A (Time Series Data) > o Nelson &

-

Plosser(1982)4= 1 47 11 » + 5 Bt RS AR S SEB48% > 7~ T 5 2L i e
BOREGALAM > FRREFRFAN BT AL TG B i (Spurious
Regression) i 42 (Granger & Newbold, 1974) - 73 [ & B §F - 45 H A7 5
BB TR P R S TR S AR 0 Rl R R RIME B0t
¥ (& pEfE ) BRAEE TARMG ) REZF > Fa A2 TR
RRG R R L ERaA L AGRA S~ 08 A otk o

2013) -

Flgt o R AR GIR R 0 L Op AR R A LR AR 0
e diF P - im0 THI R @) A8k F 27 L
Booo¥ LenE 4k 2 2§ Dicky-Fuller ¥ 49 2.(f§ # DF # %) - Phillips-
Perron ¥ 13k < (f§ #£ PP % )¢ 2 KPSS H 194 % o d ** DF & %75 &/ £ 5%
% B 2 4p B (Autocorrelation) R 42 > F] 4t > Said & Dickey(1984)ie - # % &
Augmented Dicky-Fuller ¥ 124 = (12~ f§ # ADF ¥ 34& <) -

oA E A S hif R A MR ADF EfMR e R H ik

RGN AT

1 ~ Augmented Dicky-Fuller ¥ 42 # %_

ADF B3 24 » 7 f A A enE 68> RERKB AN R LP L
% w3 (White Noise)sral2 i (4 22 &, 2017) - ADF B 124 2.& 32 = 67 I ihie ff
GAR ki TR RT3 nH AT
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T3 AR E B REITs 3 #enf 5

() m# e e pr ARSI IE 2 75 ¢
Ay, =yye1 + X0, Bibyr—is1 + & (3.1
(2 )7 BHE b m ARSI 2 3 50
Ay = ao +VYeo1 + 2oy Bi Bye—iva + & (3.8)
(2) ¢ #pEd e TAREg ¢

Ay, = ag+yye—1 +azt+ Zf:z PiDyi_iv1 t& (3.9)

ADF E9% 72 ma B&X s Hy'y=0> & 28 naEx RiTL

|4
3 EAIEA, > R AL 2 Z 3¢~ e 17 £ & (Difference) » ¥ £ =

TALISZ RBAT 5 T F

1
~
Ei2

=
(¥
G

 FIEB R A ER O P E T LTS T -

(\.
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T F I E R REITs 3 3 56

BN S 3

PR R A Y 0 ¥ RehfirE 4R 5 AIC(Akaike Information Criterion)

% SBC(Schwartz Bayesian Information Criterion) = 58 2 g » 2™ i # AIC 2 SBC
R e

AIC # Rl & d p &~ 3t

W f;

g 7 Akaike >+ 1973 & #& 1) 72> SBC # p| §_Schwartz
% 1978 & 1245 Bayes I #44% e w5 2 FBIC # R o
AIC 2 SBC # ] 38 & Bl4eT

(= )AIC # p|(Akaike Information Criterion)

AIC=T In (SSE)+2k (3.10)
(= )SBC i# p(Schwartz Bayesian Information Criterion)

SBC=T In (SSE)+k In(T) (3.11)
T %t~ %8 In(SSE)E_SSE(# £ * = {r)B~p R4 > In(T) Atk * P~
PARHE S K FRE Sk

% AIC & SBC B p|#r3t 8 J kenim4% | - B &% & #7] ehfie if & (goodness-
of-fit)dx & » AIC E R * >t [ A#kc> m SBC ER|iE * X A2 B
2009) o AT EF 2 R A B R 156 £ 0 Fpt o AT R AIC B (EL A

GRS T Rt
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75 % B REITs © #ap

w o~ p A R YL A e fic ] (ARDL Model)

poAv PR LA REAEA( T § A ARDL #03]) %4 Pesaran
et,al.(2001)# &1 - § - fE AT B %2 (OLS)eid] » H RBEA ST * 40 2 &
B LB R 2 OPER A THET A S 10)2 1(1) 0 * ARDL #7)
T R AP TS LR B DN T

Ayt:a0+2f;1 ﬁiAJ’t—l"'Zl'cio 0; Axt—j+61yt—1 + 8x¢-1+&: (3.16)
FIARL RER L BA T 2 20k R AE L RES 10~ 1(D) 0 F
AP R ARDL #03) v 22 2 F 32 258 2 #5973 o

ARy #-0 ARDL #3301 % ~ #5532 pide @ o REITS 7 07
B0 & (FEIRP F Rl (0 A BE 2 = BHRCR o 4o N 3017 5 3118~ 3.19 #rn
(- )1 % REITs 4% f* & -INDUSTRIAL :
AINDUSTRIAL; = a + 2! BiAINDUSTRIAL,_; + =}_ y;AINF,_;
2P 8iAM1,_; + 20 G ARATE, ; + =¥_ n;ASTOCK,_; + +ZP=OKiGDPt_i +
2P (OAECOM,_; + XV &,ACOVID,_; + &, (3.17)

(= ) A #z% %% REITs 3 f* & -INFRASTRUCTURE :
AINFRASTRUCTURE, = a + X/_, B;AINFRASTRUCTURE,_;
=P oViBINF,_; + XP_ 8;AM1,_; + 20_ {ARATE,_; + z’f’zonl-ASTOCKt_i +
+2P_ k;GDP,_; + 2_ 0;AECOM,_; + £V_ &,ACOVID,_; + &, (3.18)

(= )rEd~ ¢ REITs 48 f¥ 5 -SHOPPINGCENTER
ASHOPPINGCENTER, = a + X!_  f;ASHOPPINGCENTER,_;
2P ViDINF,_; + 2P 8;AM1,_; + _ {ARATE, ; + £¥_ n;ASTOCK,_;
+320_k;GDP,_; + £7_ 6,AECOM,_; + ¥_ &, ACOVID,_; + & (3.19)
ar FHIE AR R F 2B Ly~ 6o mi k0§ TR R AR

Iﬁﬁtagt,—‘r;%( JE,t?ﬁFgI,lpﬁx"IE\iplgﬁFc’
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I ~HARET

AL TAE R ALY AR TSR LL s > ERAlY A L2 A4
B3R A £ 5 7 9 9k (White Noise)srsiz- 5 » o w5 (White Noise) sk 7
mE LT = BaEE

T 3o s E L E(e)=0
%R i F LY & Var(e)=0?
X5 p Ak Cov(e,e5)=0" 2 t#s

AR TR URARATT RER A LT B A R R
e
(1) AZp XM TQ T
Qe W ¥ *vig T £ & F 13 & p 2449 M (Autocorrelation) - i i F
ZRARLE HAEE TR R EREDRZL DT iFFp A 4ph 2l £
Fr QAP R EN QU EREBR S T RBILLT praF A

TN o P QA EEERAN0 MEATA L F P ApH R

(2) # £ & F ¥ 1+ (Homoskedasticity)# #- ARCH-LM # %_
FRE ?‘r""ﬁ— C R R AR T - g a0 B e TR AL

FREFRE AFEASF Y - B LA ARCH-LM & T
(Lagrange Multiplier Test) 7 &_< )*Jr P AR FRE DR -
ARCH-LM # = B3k - B F BB A4eT -

& =y — xca (3.12)
g = viof (3.13)

He o v ~N(0,1) - 4v% F ARCH(Q) % & > & B HA % B i 4255 4 7

01:2 =ay+ a1€E_1+azgl?_2 + e 4 aqth_q (3.14)
%’*jl’)ﬁ ARCH(Q)T%c £ E'J%ﬂ gﬁ%‘g\‘ f@‘ﬁfﬁi s A gf%“ﬁn o M » ARCH-
LM & T & B3k & 7 40T o

HO N a1 = U0y = =+ = aq =0 (315)
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* 7+ @ Ar¥ £ W REITs # 3-8

, BR
CE

T
T RAIE
= ;j#ﬁ:}§-7

g2

-~ ERE

rE G

>d;-

RS L

(-)=x

éﬁi‘:

el L R R

¥~ REITs »

Y peg Bl eng K

Corporation(DRE) ~

(COLD)% -

40

B 7 %

¥ #1 %R
Z P4 ¢ REITs 2
F R EIF
FHWE LR S

EP SRR/ OF ki S
$ ¢ v REITs iﬂ;’ﬁ’”iﬁ“ ;

¥

' P

: [ R RS 2009 & 17
FoAL 0 #3156

=

o+

=
5 8

)

=i

/|

SIS

|

33; ﬁ“' _112
~ S&P 500
2

DB p RECE 3 FWAES S ML

17[}?\;

WA« A # X% REITs 2
S HFR KRS N

%F"‘\ N

# # & . F 2 3¢ (Industrial REITS)4R f* 5
1295 Nareit =4 5 >

%5 s T

1% REITSs #5 fod 1 %%

° 1% REITS 73 P & 3£ A Bfrfeiz @ o

"FREAT IR IS FHLFLEEY > B iR LT S

Bl % REITsephd o &
Duke Realty Corporation (DRE)

industrial

EITs 2. spp¥ 3 ~ A& # 3% % REITs 2

Eifﬁiﬁﬁ'{fﬁﬁlﬂz\ N B;]F\ i}_g_;t‘ %E N ;F:
R T T - P LT

1 2021 & 12

2
%ML@%

[ 1]

g

*'IH

AR 5 R PR
areit gt o A

Mgt g
T A

—r

i

¢ 4= Prologis » Inc.(PLD)
~ Americold Realty Trust

30

20

10

-10 4

-20 4

-30 4

-40

NWWWW

—— T T T T
09

10 11 12 13

1 ¥ REITS 47 f & o [ & 51484 ]

14 15 16 17 18 19 20

B 3-4

28

21

DOI:10.6814/NCCU202201140



T3 B HE RREITs 3 Hing

(=) A#K 67 & 2 F 7 =(Infrastructure REITS) 3R p ¢

195 Nareit =k 45 > A#K % REITs 247 frp LAHK B D7 & 4 >
TR A A AR S PR B AR S o A A K REITS e T3 P & F2 R 4
TH - R EEE o P W AHKW REITs enfp i o & & 4 > American Tower
Corporation(AMT) ~ Crown Castle International Corp (CCIl) -~ CorEnergy

Infrastructure Trust(CORR) % -

infrastructure

15

10 4

-10

-15 T T A7 " T _ e \UEEmm Y ™ T 'Y
2013 2014 2015 2016 2017 2018 2019 2020 2021

B 3-5 Ak % REITs 48 i 3 p5 B B 71 A8 % )

2012
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T3 AR E B REITs 3 #enf 5

(=) pEt ¥ w7 89 & T 15 3= (Shopping Centers REITS)

9% Nareit ezt A 5% > pEf ¢ o REITs 5 2 & REITs e ¢ — 37 - BE &
By ?w REITS #73 T3y o BEMFY o7 NI 3P &30
BHE FLAEES -‘ﬁ o B pEd ¥ REITs enfp b 2 & ¢ 32 Kimco Realty
Corporation(KIM) ~ Brixmor Property Group Inc.(BRX) - Regency Centers
Corporation(REG) % -

shoppingcenter

60

40

20

o
|

iy gl

-20 4

40 -

60 T T T
09 10 11 12 13 14 15 16 17 18 19 20 21

B 3-6 P4~ ¢ & REITSIRpY 5 PR B 71| 484 B
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+ 7 i34t 2 M REITs # g 8

R

AT P2 p Rl AR el [RRS ML R R #
BT R A & 15~ S&P 500 % i 4 BedR Y 5 2 FIp 4 A £ F(GDP) o gt ¢k 5 hpm
THMEHH L BT LRI F > CAERT P s BARA
WA K TR m B TR - P LR

(- ) i § %% Z (Inflation Rate)

RS S - BRERRASGRT R Y B kTR T
“%%ﬁ°%#%*iiﬂ%*ﬁﬁ&%%%ﬁﬁﬁ§ﬁmﬁ%ﬁw’ﬂ&,
ORISR A S A iR o T2 B A AR 5 MR BRI
1 3R R e(StrieweN. 5 2016) » F1pt o EH H 4 REITSSFAY 5 5 & o B0 o

inf

Z\ »\J/A\\AN“Af\M//v/ﬁVN/ V/\/

-4 e e e
09 10 11 12 13 14 15 16 17 18 19 20 21

B 3-7 13‘%3 ggifﬁﬁ&ﬁ-;lfk\%igl
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TR

WA E W REITs # 3-8

4

(Z)ML f % wipig

M1 Bt & B (Narrow Money ) » & phen® 3 Senph 4 > H 383 %
MISI 0L R I SR A2 R TR
ERHFEAT o Y HHNREMs S 5 0 o B4 -

24,000

ml

20,000

16,000

12,000 A

8,000

4,000 //’/fJ

LA L e

09 10

11

T

12

T

13

T

14

T

15

T

NSNS BN B e B B

16 17 18 19 20 21

B 3-8 ML % i B4R ¥ 5 71484 ]

xé’%,é—.ng:}Ft‘ iflf—r@%’;\ﬁgﬁjrﬁﬁlﬁmiiﬂ m}ﬁ_,;IﬁL$ ;oM

e

;oM

TEB L 4

"/}'J/z‘ AT 22 /‘_—.ﬁﬂlmm I?—r}\J #FIEI KAz 2E
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4

(=) # W =8 £ 11 5 (Federal Funds Rate)
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() ®Wp 4 &= 25 (Gross domestic product, GDP)
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_ij,_
Gl

3032 WAl - AR R A

INDUSTRIAL INF M1 RATE DLOG_STOCK GDP ECOM
Mean 1.71 1.80 4810.87 0.52 0.01 18303.45 0.10
Median 1.99 1.70 3018.75 0.15 0.02 18264.79 0.09
Maximum 35.26 7.00 20484.30 2.42 0.12 24092.77 0.19
Minimum -30.88 -2.10 1567.20 0.05 -0.13 14360.24 0.07
Std.Dev 7.47 1.43 5312.32 0.71 0.04 2581.47 0.02
Skewness -0.25 0.75 2.17 1.58 -0.60 0.24 1.15
Kurtosis 8.18 5.49 5.96 4.05 4.15 2.04 3.83
Jarque-Brea 176.01 54.94 179.81 72.42 17.64 7.55 39.15
Observations 156 156 156 156 156 156 156
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30 3-3 WAl AR R

INFRASTRUCTURE INF M1 RATE DLOG_STOCK GDP ECOM
Mean 1.51 1.88 5744.59 0.64 0.01 19309.89 0.11
Median 1.14 1.70 3398.20 0.15 0.02 19060.78 0.10
Maximum 13.37 7.00 20484.30 2.42 0.12 24092.78 0.19
Minimum -10.91 -0.20 2209.80 0.05 -0.13 16057.19 0.08
Std.Dev 4.64 1.31 977511 0.77 0.04 2089.71 0.02
Skewness 0.17 1.73 1.78 1.17 -0.69 0.29 1.03
Kurtosis 2.94 7.16 4.28 2.86 5.00 2.14 3.59
Jarque-Brea 0.58 145.53 70.84 27.29 29.29 5.40 22.67

Observations 120 120 120 120 120 120 120
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T+ P AAEERREITs & F0

_ij,_
Gl

o 3-4 B0 = Ao B % 4

=

SHOPPINCENTER INF M1 RATE DLOG_STOCK GDP ECOM
Mean 0.98 1.80 4810.87 0.52 0.01 18303.45 0.10
Median 1.30 1.70 3018.75 0.15 0.02 18264.79 0.09
Maximum 39.57 7.00 20484.30 242 0.12 24092.77 0.19
Minimum -41.62 -2.10 1567.20 0.05 -0.13 14360.24 0.07
Std.Dev 8.24 1.43 5312.32 0.71 0.04 2581.47 0.02
Skewness 0.02 0.75 2.17 1.58 -0.60 0.24 1.15
Kurtosis 11.40 5.49 5.96 4.05 4.15 2.04 3.83
Jarque-Brea 458.90 54.94 179.81 72.42 17.64 7.55 39.15
Observations 156 156 156 156 156 156 156
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Rm el - o~ BRI 2 HORIZ T ARETRA B0 R A R B E R OR AT -
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2020 2021

| — cusum —-- 5% Significance |
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| — cusum —- 5% Significance |
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- ~E RS
A A1 ADF B 134k 2 ARl B L AT S L BB R F R
BT & 415422 430

(CO)F3- ERKk LSS

54 AL7 0 A HCA - SR 2 8dh 0 B9 1 L REITSHF@F ~ »
S&P 500 i 45 WeAR U 5 o 4R 3 G B 1 @R 0 A5 1(0) 5 AL
EF ML R AR A LIS BR 2 ASGE TS B L
EWE BRFL FRAET 5 e R s G- HRF- LA

-~

%4143 E Rk 4

% ¥ Level 1%t difference

1% REITs 47 ¥ 6.619107%%* -16.93515%%*
R 0.545031 -3.275226%%*

M1 % i i 40 -0.536799 111.43882%%*

4 EE A k% -1.622786* -3.489500%%*
&P 500 ’;;;ﬁ ¥ W -10.38913%** -6.204943 %%+
CIEN X -2.008471 -6.068081%**

L -2.514764 -4.167814***

SRR [* ) v TRc L TR el g2 4 100 ~ 5% - 10685 % K 0§
BEF 873 IR B RBK - -
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* 7+ @ Ar¥ £ W REITs # 3-8

, BR
CE

(2 )BT - H {94 2 %

14 42 FHE R AT
%~ S&P 500 %

H7
0 Jfﬁ HAF P R e BRSO3

A S T

SR 2 ficdh 0 B¢ A5 REITs 4R

25 10); @i

FAE S ML s FRWAL LT AP LA R IF AL
Fd FRMELAFZ VIR ET FAERPE F > F-HEF-IFL
BN A A RILS o REFEEERBR T LI
42 - ERB T % 4
B Level 1% difference
& #H3K s REITs 37 f ¢ -6.669570%** -6.666413***
HpWRS 0.606606 -2.421616**
M1 % i 58 -0.862409 -10.00341%**
2R & -1.409731 -4.610800***
S&P 500 % i 4 4F
LKA -9.474213*** -7.255541%**
ﬁjul _‘%
DY £ -3.335083 -5.310592***
S s W M- R A S
S -2.967357 -10.20051%**
/- RTES
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E)Az I as s

BHE 437 3R 27 HAZ #Er 2 cdp 0 B¢ Y o REITs dpY
& ~ S&P 500 % i a‘ﬁﬁxzﬂzﬁm B4sEiE8 T o E g & Bk 0 .5 1(0) s @i
PR ML R s FRBNA LI F S BP 2 AL R E
Pl EME LRV Fhyp By 3 aE NP Rt T HEiT- 1FAL

EEL A RIL o REFLEERR T 51D

2 43H A ERK T % £

¥ Level 1 difference

PLge @ o REITS 47 9 5 -10.02060%** 5.623149%**

A 0.545031 -3.275226%**

ML % 48 -0.536799 -11.43882%**

S T USIE -1.622786* -3.489500%**

S&P 500 % i dp e 3 -10.38913*** -6.204943%**

ﬁjul _}
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iR g R T TR w7 A 10% ~ 5% ~ 1% F ok 4
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AT AR e R R

RFEFAp b Tk % SRl Rl B ansup i 0 B0 Rl B enip M
B HERS > P& T3 RFEF O PR (degree of association) g & » H & 4
Wl 3 12 e —dm T o EREZFZ AP GE Y07 PR EAS B R
B s ed BRAR MM > ¥ i o3 i St (Multicollinearity) ep® 48 » 32 % + i 4. %
B2 B2 Aph s > 0.8

EHRTIE AT 2ZHASET2APM R B R EAeT o T A 44 LAl 24P
Ml Lok 4 0 24553 2 P Rilkle L % 0 & 46 5 A= 24P
B alicte T8 % 4 0 AT R AT L0070 AT EEAI R 2 AR Gl A

W 0.8 Bx AT HT 2 B2 B3 A AR i) o TR T

e EA N
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e A-4 H5A - AP R ke R % £

% D_ECOM D_INF D_M1 D_RATE DLOG_STOCK D_GDP INDUSTRIAL
D_ECOM 1.00 -0.25 -0.26 -0.46 0.02 -0.74 -0.02
D_INF -0.25 1.00 -0.03 0.22 0.07 0.33 0.04
D_M1 -0.26 -0.03 1.00 -0.03 0.07 0.23 0.009
D_RATE -0.46 0.22 -0.03 1.00 0.04 0.59 -0.04
DLOG_STOCK 0.02 0.07 0.07 0.04 1.00 0.02 0.70
D_GDP -0.74 0.33 0.23 0.59 0.02 1.00 0.04
INDUSTRIAL -0.02 0.04 0.009 -0.04 0.70 0.04 1.00
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% A5HCT) - AR Al T % 4

% D_ECOM D_INF D_M1 D_RATE DLOG_STOCK D_GDP INFRASTRUCTURE
D_ECOM 1.00 -0.33 -0.27 -0.48 0.07 -0.76 0.08
D_INF -0.33 1.00 -0.05 0.28 0.13 0.42 -0.04
D_M1 -0.27 -0.05 1.00 -0.03 0.09 0.23 0.14
D_RATE -0.48 0.28 -0.03 1.00 0.07 0.60 -0.02
DLOG_STOCK 0.07 0.13 0.09 0.07 1.00 0.00 0.35
D_GDP -0.76 0.42 0.23 0.60 0.00 1.00 -0.04

INFRASTRUCTURE 0.08 -0.04 0.14 -0.02 0.35 -0.04 1.00
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% 4-6 HCR) = A B i LB

+
~

% D_ECOM D_INF D_M1 D_RATE DLOG_STOCK D_GDP SHOPPINGCENTER
D_ECOM 1.00 -0.25 -0.26 -0.46 0.02 -0.74 -0.04
D_INF -0.25 1.00 -0.04 0.22 0.07 0.33 0.07
D_M1 -0.26 -0.04 1.00 -0.03 0.07 0.23 -0.04
D_RATE -0.46 0.22 -0.03 1.00 0.04 0.59 0.20
DLOG_STOCK 0.02 0.07 0.07 0.04 1.00 0.02 0.65
D_GDP -0.74 0.33 0.23 0.59 0.02 1.00 0.04
SHOPPINGCENTER -0.04 0.07 -0.04 0.20 0.65 0.04 1.00
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Fz& pAufpEmE LA i3 (ARDL Model) & %
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7% 5 it CUSUM H RS HES] & SR 1 4L > ADF ¥ 171 Ak L ie
HHeL TR T RAR AN RS R TR ABNIG > AT R
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FHH R P AL FES T I ARF LR fHR A BT e gL
Bde o BRE A RBRES Y R BT 0 LF A $201 % REITs 3 35wk
+A > Flm 1 £ REITS$RfY 5 » & & o
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SR o A E5IE 2 FA B RAE - g 25 425 (Fisher Equation) f 4§ »
F$F 5 CMV=PQ: s BB 4T Y FHEHRLE ;Lépgli}ﬁ ;%:ﬁgng;ag )
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TFFAHE RREITs # Hen

7

4
2

=
F

% 4-7H-7)- ARDL 9 # 4% % 4

LA L ZEs L P it
INDUSTRIAL(-1) -0.072643 0.053517 0.1769
COVID 14.43691 6.608482 0.0306**
D_ECOM(-2) 245.2775 2.062751 0.0410%*
D_INF 0.367056 0.387275 0.6991
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D_INF(-2) 2.5186 1.5982 0.1196
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Sum squared resid 971.7052 Schwarz criterion 6.789384
Log likelihood 277.9107 Hannan-Quinn 6.180061
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SHOPPINGCENTER(  -0.073163 0.065074 0.2630
_1)
COVID -30.59181 9.859577 0.0024***
D_ECOM 118.8858 112.7600 0.2937
D_INF(-1) -1.422748 1.071844 0.1867
D_M1(-1) 0.024264 0.010733 0.0255**
D_M1(-2) -0.001671 0.000417 0.0001***
D_RATE(-1) -10.41658 6.900844 0.1336
DLOG_STCOCK 90.11140 10.56938 0.0000%**
D_GDP -0.005229 0.003293 0.1148
R-squared 0.689259 nga” TERE 1.098845
Adjusted R-squared 0.643491 S.D dependent var 7.262844
S.E. of regression 4.336526 gﬁ?ﬁgn info 5.896346
Sum squared resid 2425.904 Schwarz criterion 6.299561
Log likelihood 4192778 Hannan-Quinn 6.060166
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Autocorrelation Partial Correlation AC PAC Q-Stat Prob*

0.007 0.007 0.0083 0.927
-0.034 -0.034 0.1889 0.910
0.022 0.023 0.2672 0.966

! 1
! 2
! 3
! 4 -0.091 -0.093 1.5728 0.814
5
6
7
8

i=]

-0.104 -0.102 3.3101 0.652
-0.109 -0.117 5.2175 0.516
-0.130 -0.139 7.9294 0.339
0.021 0.003 8.0030 0.433
9 0.124 0.101 10.507 0.311
10 -0.017 -0.040 10.556 0.393
11 0.064 0.027 11.237 0.424
12 0.077 0.037 12.228 0.428

Bl 4-10 73] - 2 Q# wi

Heteroskedasticity Test: ARCH

F-statistic 0.293927 Prob. F(1,149) 0.5885
Obs*R-squared 0.297286 Prob. Chi-Square(1) 0.5856
B 4-11 -3 - 2. ARCH-LM # =z %% %
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Autocorrelation Partial Correlation AC PAC Q-Stat Prob*
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0.066 0.066 0.5874 0.899
0.046 0.049 0.8325 0.934
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-0.086 -0.093 1.9599 0.923
0.049 0.038 2.2463 0.945
0.094 0.102 3.3284 0.912
-0.160 -0.143 6.4864 0.690
10 -0.025 -0.035 6.5670 0.766
11 0.028 0.005 6.6640 0.826
12 0.030 0.043 6.7814 0.872
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Heteroskedasticity Test: ARCH

F-statistic 0.047561 Prob. F(1,108) 0.8278
Obs*R-squared 0.048420 Prob. Chi-Square(1) 0.8258
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Autocorrelation Partial Correlation AC PAC Q-Stat Prob*
P P 1 0.059 0.059 0.5239 0.469
NN NN 2 0.052 0.049 0.9377 0.626
C C 3 0.088 0.083 2.1351 0.545
o ol 4 -0.048 -0.061 2.4933 0.646
o o 5 -0.044 -0.047 2.7942 0.732
= = 6 0.174 0.180 7.5486 0.273
o N 7 -0.006 -0.013 7.5545 0.374
ny N 8 0.048 0.036 7.9217 0.441
r N 9 0.075 0.038 8.8147 0.455
o o 10 -0.051 -0.047 9.2434 0.509
N N 11 0.004 0.015 9.2456 0.599
N N 12 0.024 -0.008 9.3377 0.674

Bl 4-14 03 = 2 Q ik Tk *

Heteroskedasticity Test: ARCH

F-statistic 0.019611 Prob. F(1,146) 0.8888
Obs*R-squared 0.019877  Prob. Chi-Square(1) 0.8879
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