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EERTEPEEIEEAEARNANE - EREQER
I TFILERIER v BR 1 SREQHEE @ AIBR
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HENFRI  EEESTEDR  BIFRTHEES
BPRENTE > BDivSHLERE v 'L -1 F
FREEENBR R ERNRAZ  AIEEIPEHIRE
EIZEM5a » BIUMR ~ IER ~ 18R ~ REFR » HfIE
IERME v SR LS  BISSEIEREIZEN
BRMEDE Vi B9 "EER 0 WIEEEHREF
PSSR BEBEASVDEERMEEA, &S 0t
STRERIPEFELER 0 T8% ALIFTNERIE
BERD BFBERXME v A 1M "ER., AN
FEZEERRA BFIBERME v A -1 B8R "8
o IR 3 (BEEHERPHBEEERANEEFLIR
WAEETHEZERIE B "2, gig 3 @EE6%0E
BEEFR "HEKXL  BETEERIE BRME Vv B
-1*14 = <14 ; KRB ZOFTZIERMER 0.4 o L5t
SARWE -

Vi (%EE'@’%EWE) = POSvalue + NEGvalue (1)
SV GhEIBRME) = XV, (2)
FSV (SARIERMEDE) = > 3)

Hep X (1) UBBYBERXE Vi AEBEEQRE
M55 BB RS B - E—TRSBIIE
RMEIIRERIZN (2) BVHEIBRME SV - 28m » B3
HRIBFEAZ » JRSHIERVMEDEIXEIREE
HItFHPIZZE Soo (2018) BIHIE @ STESFHMERS
&l we ' BRERIMEBRMEDE SV FRUSFHER
FE we FRSEINENRIGISRMEDE FSV - B
BAXPATERNEERIBREIEE (SENT) » DEIMSHE
IR ESIBHE B Q) 445, -
RSN TS

ANEFRIBIKIE Meen (1990) {ERBRMAH
WA AU PTIEE HBVEEREL » AR Chen and Patel
(2002) FFILIRAERRGERE HOVTTPTIR LV RER
1
Ph; = a; + a,PY; + a3HC; + a,CC; + &; 4

Hop» IR ¢ RISE - BEH Ph REE LEEE
KEME (PY) ~ EBMIEMHIE (HO) HBEMAE
(CO) MHE ¢ RTEIR - RIRFVEIBIBHEEEHE
2 FBIBRERIE - FPIEMREBFEERRE (vector

} BRMERRILZRRR OIS BHIER 2 o
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/= ER I

autoregression model, VAR) ETEEE o FPIREB A
Frimsl 0V IREEIBHEI8 &L (SENT) EBfE1E (HP) RAR4E

B WP aSRBEEL NFRTMA
H, = (SENT,, HP,) 5)

Hep HZ2—@ 2x1 #ENEE - AKRERIBREES
HHEEEEHE + POENES < E—F BN
IRESRBRIE (VEWS) BEEL (4) NEER/IES
BREINEBS - ZoNREY VAR(p) BEREWT -

Ht = AlHt—l + -+ Ath_p + O-LPNEWSt_p + YXe
+ & (6)

Hop a4 K 2x2 #ENERE -p /H VAR REFK
DUSERERSI - LP RRRSIRS SRS SZRERE -
PMER AIC B2 SBC FERIMVERERUBE SNV
B o x RTMREISEIEHIEE - BIEEMHIE (MB)
1B (STK) ~ AT ZECPTIE (INC) ~ FTIGEEMHHE
(HC) RIBEMAE (CO) o LMEFBIRE » bR S IRiRE
ASIEEIS R E BRI - IRt RIIRERIESY
RRZE (VOL) ~ FRBREN (TDAY) HAFEBE TR
(BGP) Z[EIDIEAMR » TP » B I EHIHEREHEL
RIFEEEREEMRE Y e EIEHE2rER - 75M
WGBS NEWS BRMNIFEREARNEERE
g (FREQ) 17188 - HERRZANMEBRSHES
REAEERSHE 2 PRIENT » 38E FREQ = 1
HihRIE8A FREQ=0-*

AXERSIAR G IR 2 RIS EE MR 5 2k
& DEIEMAFIEMZAB B AKRALRR » &K
AEARES 2006 £ 1 BZ 2017 &£ 12 B FB0E
R 70 EETONT 0 ERNEEEEERNAORIIRF
30 BRI BATZRMSAFEERMRIEEEHIER
FER ' L= IE{E (cubic spline interpolation)
RERERRAENIN - HBRERIIRAER -

! IR REHENER N EENIZNIEE B ENE
Kahneman and Tversky (1979) IEHREREHRITISHEH
BERMENIRS » M Zhang (2006) FIREEDHHZNER
RS SEMIZBERSAFBHN TEBESMTE 88
BEENEBAIREE - BREEEMEBBRNBHN
B (RIGHEEEEIRS - 2013) » MFEREHSNZH
ESIRIGEHREHNRE » I seSMIRREIEEY
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R ke FENRSFEANHEMRERETE -
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KTV HRESLEIRBERS  MBERHREFZEE
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BR—KN  @AYZEMERESTRISRERT
sltmBETIthAR @ BMEEEHGRIAIILHS
REdem o

BTRER &K 5 REIHAFTIHmEkRE B2

BEBREIE » BRPEUBILURIR » RISI5HEIERR
EBIEERZERE LM » ZTERIBHIEH
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x4
Bt
96.4 102.9 26.0
VOL 144 3,879.2 3,530.5 1,626.5
TDAY 144 65.2 55.2 25.1
BGP 144 13.5 13.2 1.5
SENT 144 2.0 2.0 0.5
NEWS 144 87.1 87.0 27.1
MB 144 116,368.4 115,564.7 28,768.9
STK 144 8,112.9 8,168.0 1,240.3
INC 144 342,381.3 338,339.9 14,584.3
HC 144 7,979.8 6,370.6 6,178.7
cC 144 100.2 101.3 5.7
Fiem
100.8 102.0 29.5
VOL 144 6,669.4 6,505.0 2,352.5
TDAY 144 534 45.0 20.0
BGP 144 13.2 13.0 1.1
SENT 144 2.1 2.1 0.6
NEWS 144 63.5 61.5 16.8
MB 144 116,368.4 115,564.7  28,768.9
STK 144 8,112.9 8,168.0 1,240.3
INC 144 252,711.1 245,362.7  19,804.7
HC 144 23,5443 20,833.5 11,483.7
cC 144 99.6 101.1 6.1

ROLAEST =R

PSR I P P 7 7 T [T
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133.8 0.3

1,062.0 7,218.0 0.3 1.9
332 128.8 1.0 2.8
10.7 19.3 1.2 48

0.7 5.1 1.5 10.0

40.0 282.0 2.8 20.5
74,791.1 165,945.7 0.1 1.8
4,475.0 10,743.0 0.6 3.9
318,246.5 373,424.8 0.6 2.3
-3,102.2 24,746.7 0.8 3.0
81.5 113.2 0.1 -1.6

e —
P T T TP N ey

55.8 140.2 -0.1
1,613.0 11,914.0 0.2 2.0
27.2 113.9 1.0 2.9
11.2 17.5 1.1 5.1
1.0 5.2 1.3 8.6
32.0 158.0 1.6 92
74,791.1 165,945.7 0.1 1.8
4,475.0 10,743.0 -0.6 3.9
221,544.0  301,493.5 1.0 3.1
911.0 53,700.8 0.6 2.9
79.6 112.1 -1.3 4.6

BRAHRER 2006 2 2017 FHABER » H5T 144 5 - DBEIKFREE (HP) » KHE (VOL) » EXE (TDAY) » 8

ZEfE (BGP) ~ IRESIRHEISRN (SENT) » EHEHRBHIHE (NEWS) »

EEBM4HE MB) s RE STK) » BAYTZEME

(INC) ~ FIBEEMIE (HC) HESTIZISE (CC) - RPFR I SMAGRRMIESN - HERS Rtk 122 -

RIGE—F{EM coupla ENREABEADITIEIERSS
E RIS EEEARIS AR E MR E Y, - B
3 E 4 DRIABILHEFILHAVEE IS EIEEIELE
M2 BNREABRENE o ° WE 3 P BIEMIRESISHETE
HEREMHVENREABRIMIDTE 2012 FHIREHT » BB
N2 ZEHFEEEREME  REXDEI0REE

> BRIREHNBRRE A MITE S 2 B6918RIM - copula
NEABE DB o AUKBER TGS
£ v A tcopula DENE ©

RIEAEES - R EZTREVEREIT IR F LIRS -
LTRSS HE 1B RN ER B H BV REABRE ML L B AR U6Y
IR 0 WE 4 B 7 2012 F8F 0 ICTHIRERIEHE
IEREAFEE 2 EABREZWIR(E - B2 5 8 2 E)RE1BRE
Rl FEABER  ERBEXERNRETENEEIT
WRZFERDBIBIRES BITHE T EE BB -
EABEEMBVBRRRE L I RER R BIRBILTHR 2006
F£ 2011 FEEHEELIRE 30% @ RN EEN
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£k BRI SIBEMNE A1 2011 F5 BRGHEEESZRENRAERKEDOER - L
BEMREHR (BEBEHR) MRk 2012 F2ER  SEEHERNER - DRBRHSESEEHEDHE
ESHER  RINBERER  REMUKREEMESR EEMFE GEERBREEHRZZONEEILESL
BEVZPIHE ; 1EIh - 2012 FEREEBRR  BhHxm &L

BEMEINZEH - BN HEOUREERE - mizSH

=5 1ORIREN
HP 1.00
VOL 0.26* 1.00
TDAY -0.25*  -0.80* 1.00
BGP -0.41*  -0.54* 0.56* 1.00

SENT 0.25% 0.57*  -0.54* -0.51* 1.00
NEWS 0.30* 0.58*  -0.59* -0.48* 0.53 1.00

MB 0.28*%  -0.01 0.02 0.12 0.02 -0.06 1.00

STK 0.20%* 0.00 0.10 -0.25%* 0.01 0.11 0.27 1.00

INC 0.44*  -0.05 0.06 0.07 0.01 0.09 0.61%* 0.05 1.00

HC -0.04 0.09 -0.05 0.07 -0.06 -0.03 -0.04* 0.05 -0.10 1.00

cc 0.19* 0.27* -0.12 -0.53* 0.28*%  0.18* -0.17* 0.25% -0.12 -0.03 1.00
HP 1.00

VOL 0.31* 1.00

TDAY -0.18*%  -0.77* 1.00

BGP -0.50*  -0.54* 0.45* 1.00

SENT 0.29*  042* -043* -0.46* 1.00
NEWS 0.28*  048* -0.53* -0.42*  036* 1.00

MB 0.29*  0.00 0.03 0.06 0.07 -0.04 1.00

STK 0.18*  0.01 0.09 -0.26*  0.09 0.10 0.27* 1.00

INC 0.36* -0.11* 0.17* 0.21* -0.14 -0.10 0.44*  -0.15 1.00

HC 0.13 -0.04 -0.03 -0.07 0.13 -0.01 -0.03 -0.10 -0.05 1.00

cc 0.19*  0.26* -0.12 -0.52*  0.25*%  0.18*  -0.16 0.26*  -0.17*  0.00 1.00

LB REE (HP)  RBE (VOL)  EXE (TDAY) » EEZR (BGP) » IRESITHEISE (SENT) » EFTEHREMN
& (NEWS) » EHE{HHE (MB) » [RfE (STK) » BAYZEME (INC) » FIBEBMHE (HC) MESTIZIERL (CC) - RP*X
& P<0.05 °
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Dynamic Correlation of SENT vs. HP

Dynamic Correlation of SENT vs. TDAY
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HETREBFHEBREZBRoNT 2B » FHifsS
ST BETT Augmented Dickey—Fuller ESARIRE -
LUk i R B RS WE BIRE E & E RS

*x6

HP

0.110 -10.640***
VoL -7.681%**
TDAY -4.092%**
BGP -2.973 -9.071***
SENT -7.901***
NEWS -7.929%**
MB -1.624 -9.385%#*
STK -2.077 -7.836***
INC -2.497 -16.107***
HC -2.162 -4.026%***
cc -2.924 -5.597***
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R - REMBRWE 6 AT > AEIEHEFIEHEER
P RIRZE  MEXRE  RESEIEISEERMESE
MAERRBEBH/EERFS (REBER) /N H
BREHEE —EEDRIZBEEFT IR

SBIRIRE

s

0.215 -8.731***
-7.000%**

-3.480**

-2.614 9.915%**
-9.915%**

-7.399*%*

-1.624 -9.385%**
-2.077 -7.836%***
-0.993 -10.562%**
-2.155 -3.683**
-2.924 -4.913**%*

ISR T BEBHP) ~ ZZ2(VOL) ~ FBRENTDAY) ~ H{BIERI(BGP) ~ IEEEISHEIEEI(SENT) ~ EHHTEIREN
NS WEWS) ~ EHEHHE(MB) ~ BRE(STK) ~ BATZECFTRUNC) ~ FMLEFEMIBHOREIS TIRIBECC) o Fdpr**

** \ *xABIRER P<0.01 ~ P<0.05 ~ P<0.1 °
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The media dependence theory suggests that the more complex the social changes, the deeper the investors rely on the
media. Because of the nontransparency of Taiwan's real estate market, the news media serves as a channel to obtain
information. This study analyzed the effects of media on the real estate market by using text mining to compile real estate
media sentiment index and analyzing its relationship with the real estate market. The media sentiment index had no
significant relationship with price concession and transaction volume, but was significantly related to transaction price
and time on the market, indicating that the media’s attitude toward the real estate market affects investors. The frequency
of real estate news reports significantly correlated with the price, volume, and time on market. The results also indicated
that the increase in news reports boosts investors' expectations. Through copula's dynamic correlation analysis, we found
that the dynamic correlation between house prices, transaction volume, and media sentiment index began to change in
2012. This study confirmed the role of media sentiment in the market, capturing the nonfundamental side of the real estate

market. Our findings can help the government to make more efficient real estate market policies.

Key Words: web crawler, text mining, real estate market, media sentiment.
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and creates a speculative environment (Shiller, 2000). In
Introduction an era of the Internet and social media, the effect of media

on the asset market becomes more critical. Compared with

With the rapid development of the modern world, the stock market, it is challenging to measure the effect of

media forms the root of the daily life of people. In the media on the real estate market. On the one hand, the

asset market, the media not only acts as a channel for characteristics in the real estate market are heterogeneous,

investors to obtain information but also shapes their belief such as the difference in traffic and community

environment, and on the other, participants in the real
Fang-Ni Chu is an Assistant Professor of Department of Money

and Banking in National Kaohsiung First University of Science estate market have less knowledge and experience and are

and Technology. Chien-Wen Yang is a Research Fellow of unable to obtain information on time. Therefore, the
SINYI Research Center for Real Estate in National Chengchi ) ] ) o
University, No. 64, Sec. 2, ZhiNan Rd., Wenshan Dist., Taipei investor sentiment through the media news transmission,

City, Taiwan, Tel: +886-2-29393093#81181, Email: vivasheep
@gmail.com. Yu-Wei Huang is a Master of Department of

Finance in National Chengchi University. Ming-Chi Chen is a real estate market. To capture the effect of investor
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the psychological-emotional factor, plays a key role in the
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different methods to compile investor sentiment indexes,
including questionnaire surveys and proxy variables.
Because media is a vital channel for information
transmission, in this study, we collected real estate news in
Taipei City and New Taipei City from January 2006 to
December 2017 from the United Daily News Group. We
compiled the media sentiment index through text mining.
We analyzed the effect of the media sentiment index on
the real estate market, including transaction price,
transaction volume, time on the market, and price
concession. We also used the vector autoregression model
to examine Granger causality and discussed impulse

responses.

Literature Review

The Effect of Media on Asset Market

Many studies have explored the effect of media on
the asset market. By using the crash events in the stock
market in 1929 and 1987, Shiller (2005) pointed out that
media had a significant impact on stock prices because the
media produces news that appeals to the readers. Other
researchers, such as Dougal, Engelberg, Garcia, and
Parsons (2012), Engelberg and Parsons (2011), Garcia
(2013), Hong and Stein (2007), and Peress (2014), have
also found that the media influences transaction volume
and price return in the stock market. However, compared
with the stock market, less research has been conducted on
the real estate market. The problem of information
asymmetry in the real estate market is more serious than
that in the stock market. The media has a significant
impact on the housing market due to delayed information
transmission and low adjustment speed (Barber & Odean,
2008). Shiller (2000) pointed out that the speculative
bubble derived from delayed responses to the housing
market is an accelerated factor. It changes the beliefs
about the real estate market. In this process, the media acts
as a magnifier and produces the housing bubble. Case and
Shiller (2003) indicated that the influence of oral
communication becomes more prominent when affected
by stimulation and excitement. Accordingly, the media can

serve as an important indicator of the housing bubble.

September

Granziera and Kozicki (2015) used the housing price
indexes of 10 cities in the United States and found that the
spread of media information significantly influences urban

housing prices.

Effects of Investor Sentiment on the Asset
Market

Uncertainty and information asymmetry contribute to
market sentiment, which is a nonfundamental factor
influencing the asset market (Akerlof & Shiller, 2010;
Fenzl & Pelzmann, 2012). The media is an important
channel for investors to obtain information and shapes
their beliefs and market sentiment. Tetlock (2007) used
text mining to evaluate media sentiment in the stock
market and found that market sentiment measured through
the media increases the predicted power of asset prices.
Similar findings have been reported by other studies, such
as Baker and Wurgler (2007), Dougal et al. (2012),
Hanley and Hoberg (2010), Loughran and Mcdonald
(2014), and Tetlock, Saar-Tsechansky, and Macskassy
(2008). Market sentiment is vital in explaining the changes
in the real estate market (Lai & Van Order, 2010; Mikhed
& Zemcik, 2009; Scott, 1990). Marcato and Nanda (2016)
employed the consumer questionnaire survey to establish
the sentiment index in the real estate market. They found
that investor sentiment can effectively predict real estate
returns. Hui, Dong, Jia, and Lam (2017) compiled a
sentiment index by using proxy variables and found a
significant relationship between market sentiment and real
estate returns. Brown and CIiff (2004) and Ling, Naranjo,
and Scheick (2014) used different sentiment indexes and
found the questionnaire survey to perform better than
proxy variables. Soo (2018) pointed out that although the
sentiment index of the questionnaire survey is the direct
method of measuring market psychology, its ability to
explain the impact of housing prices is insufficient due to
the differences in geographical distribution and frequency
limitations of the survey. In Taiwan, recent studies have
also indicated that market sentiment influences the real
estate market (Chu & Chen, 2018; Chiang & Shiu 2019;
Chu, Yang, Su & Chen, 2019). However, the use of a

questionnaire survey and proxy variables to construct a
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sentiment index neglects the role of media in that market
participants that will search and obtain the information
before they made a decision. Beracha and Wintoki (2013),
Walker (2014), and Soo (2018) found that the effect of

media sentiment on the real estate market is significant.
Application of Text Mining Technology

Text mining technology has been extensively applied
to analyze the effect of media sentiment on the real estate
market. Walker (2014) measured the media sentiment by
analyzing nearly 30,000 articles on the residential market
from 1993 to 2008 published in four major financial
newspapers in the UK. He found that media optimism was
positively related to housing prices. Soo (2018) used 34
cities in the United States to construct a media sentiment
index to distinguish the positive and negative tones as per
the Harvard IV-4 dictionary. He observed a more
promiment effect of media sentiment on the real estate in

areas where information asymmetry is high.

Research Methods

To construct a media sentiment index, we collected
real estate news in Taipei City and New Taipei City from
January 2006 to December 2017 from the United Daily
News Group. Each news included headlines, layout,
release date, news content, and other information. Using
text mining technology and Python web crawlers, the
media sentiment index was measured through Chinese
(POS)
tagging, POS filtering, and calculation of word frequency.

segmentation  (tokenization), part-of-speech
We added the media sentiment index to our baseline

model based on Meen (1990) and Chen and Patel (2002):
Ph; = a; + a,PY, + a3;HC; + a,CC; + &; (1

where ¢ is the time, transaction price is considered the
independent variable, PY is the household income, HC is
the new housing supply, CC is the construction cost, and &
is the error term. We assumed the media sentiment index
and housing price to be endogenous variables and used the
vector autoregression model (VAR) to estimate the

housing price. We also considered the number of media

news (NEWS) and control variables in Equation (1). The
modified VAR(p) was as follows:
H.= AH,_ ++A,H,_, + sLPNEWS,_,, + yx,

+ & (2)

where H; is a 2 x 1 vector, which is the information set of
the media sentiment index and housing price at time #; A4 is
a 2 x 2 matrix; p denotes lags; and L” is the lag operator
notation. x represents macrocontrol variables, including
money supply (MB), stock price (STK), disposable income
(INC), new housing supply (HC), and construction cost
(CC). In addition to the transaction price model, we
replaced the independent variable with the transaction

volume, time on the market, and price concession.

Results

After the fundamental variables in the housing
market were controlled for, similar results were noted
between Taipei City and New Taipei City. The media
sentiment index had a significant effect on housing prices,
transaction volume, and time on the market but not on
price concession. The frequency of real estate news
reports significantly correlated with the price, volume, and
time on the market. Copula's dynamic correlation analysis
reveals that the dynamic correlation between house prices,
transaction volume, and media sentiment index began to
change in 2012. The Granger causality test revealed
consistent findings, but in Taipei City, no significant
Granger causality was detected between media sentiment
and transaction volume. Finally, the impulse response in
the VAR model showed that in both Taipei City and New
Taipei City, transaction price, transaction volume, and
price concession are positively affected by the shock of
media sentiment, whereas time on the market is negatively

affected.

Discussion and Conclusion

The media is the main channel through which market
participants obtain information. This study used text
mining technology and compiled and examined the effect

of the media sentiment index on the real estate market in
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Taiwan. We found that the media sentiment index has a
significant impact on housing prices and time on the
market, indicating that the media’s attitude toward the

housing market influences the participants’ beliefs. This

paper confirms the role of media in the Taiwanese real
estate market. We suggest that the government should pay

attention to the effect of media on market participants’

psychology.
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