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Hung-Chih Joseph Wang'
CAUSES OF SHORT-TERM MOMENTUM ANOMALY IN DAILY
RETURNS: EVIDENCE FROM TAIWAN

This study used the daily return of stocks' market to verify short-term investment performance
and found a short-term momentum phenomenon for Taiwan. Subsequently, we investigated the
causes of this abnormal return by interpreting and cross-validating several models and investors’
sentiments. We find that investors' sentiments, especially on the stocks' market turnover rate and
the ratios of margin purchase to short-sale significantly cause Taiwan stocks' market short-term
momentum effect. This implies the irrational trading behaviors of investors.

Keywords: investors' sentiments; momentum strategies; zero-investment portfolio; anomaly in
returns, stock market; Taiwan.

Xynr-Yi Ixo3ed Banr .
IMPUYMHU KOPOTKOCTPOKOBUX AHOMAJIII Y IIOJEHHUX
IMPUBYTKAX HA ®OHJIOBIN BIPXKI: 3A JAHUMU TAUBAHIO

Y cmammi euxopucmano Oani wo0o wodennux npuGymkie Ha ondosiii Gipxuci 0an
BUABACHHA MPEHOI6 KOPOMKOMPUBA.1020 IHEECMYBAHHA MA 0eMOHCMPauii A6uwa iMnyasCy Ha
donoosomy punxy Taiieanro. 3 euxopucmanuam O0eKiAbKOX MmamemamuuHux mooeael
00CAi0MHCEHO NPUMUHU AHOMAALHUX NPUOYMKIE ma iXHill 36 430K 3 N06ediHKONW iHeecmopié Ha
punky. Ilpodemoncmposano, wo noeedinka ineecmopis, 0co6au60 GiOHOCHO OUHAMIKU
o6opomnocmi npubymekie i cniesionoutenns y200 6e3 nokpumms ma y200 no mapxci, 6azamo 6
YOMY GU3HAYAE IMNYALCHI NPOAGU HA MAUBAHCOKOMY (POHA080MY pUHKY. Bucnosxu docaioncenns
30e0iabuo20 6Kazyioms Ha ippauionaibHy noeedinkKy ineecmopis.

Karwwuosi caoea: nosedinka ineecmopis; imnyavcHi cmpameeii; nopmgenv 3 HYyAbOBUMU
iHeecmuyismu; aHomanvri npubymiu,; goondosuil punok,; Taiieano.
Tab6a. 2. Dopm. 5. Jlim. 31.

Xynr-Yu /Ixxo3ed Banr .
INPNTYNHBI KPATKOCPOYHbBIX AHOMAJINU B E2KEJHEBHBIX
IIPUBBLLIAX HA (DOHI[OBOﬁ BUPXE: 110 JAHHBIM TAVIBAHA

B cmamve ucnoavsoseanvt oannvie no exceoneénvim npubvliam Ha onooeol Gupice oasn
6bls16.1€HUL MPEHO08 KPAMKOCPOHHO20 UHBECMUPOBAHUSL U OCMOHCIMPAUUU S6ACHUA UMNYALCA HA
dondosom puvinke Taiieans. C ucnoav3oséanuem HeCKOAbKUX Mamemamuyeckux mooeaeli
UCcAe008aHbL NPUHUHBL AHOMAALHBIX NPUOGBLIEN U UX CBA3b C NOBEOeHUEM UHBECIOPO8 HA PbIHKE.
Iloxa3zano, wmo nogedenue uHeecmopos, 0COOEHHO OMHOCUMEALHO CKOPOCMU 0bopa“ueaemocmu
npubbLIL HA PbIHKE U COOMHOUIEHUsl COeA0K Oe3 NOKpbimusi u c0ea0Kk Ha mapiice, 60 MHO2OM
onpedeasiem UMNYAbCHblE NPOAGACHUS HA MAlBAHLCKOM (PoHO06oM puiHKe. Bovigodot
UCCAe008aAHUA 6 OCHOGHOM YKA3bIGAIOM HA UPPAUUOHAAbHOE NOGEJeHUe UHBECHIOPOE.

Karouesvie caosa: nosedenue uHeecmopos; UMNYAbCHble cmpameeuu; nopmgenv ¢ HyAegviMu
UHBECMUUUAMU,; AHOMAAbHbIE NPUObLALU, (hoHO08bLIL pbiHoK, TaliéaHs.

1. Introduction

The decade of the research on momentum demonstrated that stocks which per-
formed worse (better) in past continue to perform worse (better) in future, and this is
one of the important and intriguing anomalies to account and yet to be explained in
its entirety (Fama, 1998). Studies on stock price momentum have contended that:
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1. Short-term (4 weeks to 1 month) contrarian strategies facilitate excess returns
(Lehmann, 1990; Lo, Mackinlay, 1990; Jegadeesh, 1990; Jegadeesh, Titman, 1995);
2. Medium-term (3 to 12 months) momentum strategies result in abnormal returns
(Jegadeesh, Titman, 1993, 2001; Conrad, Kaul, 1998; Roberto, Eric, 2008).
However, Hameed and Yuanto (2002), and Chui et al. (2010) acknowledged and
believed that Taiwan stocks lacked momentum. Furthermore, Roberto and Eric
(2008) found results of longer-run momentum following weekly returns and showed
various forms of dominant effect momentum for the US. Thus, the objectives of this
study are to determine whether Taiwan stocks have short-term momentum, to verify
the price momentum of Taiwan stocks using the data on daily returns, and to identi-
fy their causes. Taiwan's stock market has significant short-term momentum during
most periods by using daily return samples, the highest daily results reported was
obtained by adopting (J,,, = 10; K4, = 3), and the value was 0.081%.

Subsequently, we investigate the causes for short-term momentum at stock mar-
ket in Taiwan using the CAPM, three-factor (Fama, French, 1992), CRR macroeco-
nomic factors (Chen et al., 1986), investors' sentiments (Baker, Wurgler, 2006, 2007),
and four-factor (Carhart, 1997) models. The results indicate that abnormal returns
can only be explained using investors' sentiments. We infer that this phenomenon is
the result of investors' irrational behavior. The research findings show that only stock
market turnover rates and the ratios of margin purchase to short-sale are significant.
This is consistent with the previous conclusions.

This study is structured as follows: Section I is Introduction; Section II is
Literature Review; Section III — Trading Strategies, Research Samples, and
Empirical Strategies; Section IV — Cause of Short-Term Momentum for Taiwan
Stocks; Section V contains the Conclusions.

2. Literature review

Studies on price momentum have stated: (1) Excess returns can be acquired by
adopting four-week (or one-month) contrarian strategies (Lehmann, 1990; Lo,
Mackinlay, 1990; Jegadeesh, 1990; Jegadeesh, Titman, 1995; Conrad, Kaul, 1998); (2)
monthly return of 3- to 12-month stocks have positive autocorrelation, and excess
return can be acquired by adopting medium-term momentum strategies (Jegadeesh,
Titman, 1993; Conrad, Kaul, 1998; Roberto, Eric, 2008); (3) long-term stock prices of
3 to 5 years appear to have negative autocorrelation, and excess returns can be acquired
by adopting contrarian strategies (De Bondt, Thaler, 1985, 1987; Conrad, Kaul, 1998).

A number of scholars contended that the causes of short-term stock price rever-
sals were market microstructures, such as nonsynchronous trading, bid-ask spreads,
discreteness, and transaction costs caused by investors' cognitive biases (Conrad,
Kaul, 1998). Gibbons and Ferson (1985) believed that short-term stock price rever-
sals were caused by time-varying economic risk premiums. Conrad and Kaul (1998)
stated that momentum profits were possible primarily because of the cross-sectional
variation in expected returns. Regarding medium-term momentum, Fama and
French (1996) contended that the three-factor model could not rationally explain
stock market anomalies in medium-term momentum strategies. Roberto and Eric
(2008) constructed a return ranking of momentum investment portfolios for a 52-
week holding period based on the weekly data of the US. stocks and found that sig-
nificant reversal only occurred in Weeks 1 and 2; continuous positive returns were
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observed from Weeks 4 and 52. This new momentum anomaly differed from the
deduction proposed by Jegadeesh and Titman (1993).

Behavioral finance explains momentum and reversal anomalies based on psy-
chological biases. Daniel et al. (1998) stated that overconfidence and the self-attrib-
ute bias of investors overreacting to stock prices caused continuous overreactions dur-
ing the initial emerging stage; subsequently, reversals occurred because of information
disclosures and adjustments. Chan et al. (1996), Barberis et al. (1998), Hong and
Stein (1999), Hong et al. (2000), and Jegadeesh and Titnam (2001) contended that
the cause of momentum was insufficient reactions when information reached the
stock market; in the long term momentum traders' overreactions result in stock price
reversals (Hong, Stein, 1999; Jegadeesh, Titnam, 2001).

Furthermore, the momentum anomaly cross-sectional return predictability
appears to be prevalent at different markets (e.g. Rouwenhorst, 1998) and different
asset classes (Asness, Moskowitz, and Pedersen, 2009) and also exists between and
within industries (Moskowitz, Grinblatt, 1999). Baker and Wurgler (2006; 2007)
asserted that the higher the market sentiment of noise traders is, the greater is their
influence on expected future returns.

3. Trading strategies, research samples, and empirical strategies

This study referred to Jegadeesh and Titman (1993) for trading strategies, and
ranked stock returns into deciles groups for the construction of zero-investment port-
folios. The first group was called the loser, created by selling all losing stocks at equal
weights combined with transaction costs. Group 10 was called the winner, created by
buying all winning stocks at equal weights combined with transaction costs. The zero-
investment portfolios were constructed by the winner minus loser. We established the
portfolios of momentum investments using the method of overlapping holding peri-
ods and also investigated the returns by adopting each of the portfolios. Periods 2, 3,
4,5, 10, and 20 of the formation period (J;) and holding period (K;) were selected for
calculating each (J;, K7) investment portfolio strategy after the transaction costs were
deducted. This study used TWSE-listed companies as samples; the data were obtained
from the Taiwan Economic Journal (TEJ) from January 1, 1981 to December 31,
2011. Daily returns data were collected from 8,680 sampling days. Stocks that con-
tained missing daily return data were excluded from the study.

Referencing Jegadeesh and Titman (1993), we selected the stocks of listed com-
panies in Taiwan as the sample and selected investment portfolios with annual returns
greater than 10% to investigate returns of momentum strategies. Table 1 shows the
daily data obtained based on the price momentum of Taiwan stocks. We found that
most investment portfolios that adopt rebalancing and buy-and-hold strategies have
significant momentum after excluding stocks that are at their rising or falling limits and
deducting transaction costs. We examined significant trading strategies that provided
annual returns greater than 10% and found that the annual returns for most short-term
momentum strategies exceed the returns reported by Jegadeesh and Titman (1993).
The highest daily returns were obtained from investment strategies of the ten-day for-
mation period and three-day holding period (J,,, = 70; K,,, = 3); the daily return was
0.081% (t-value = 4.15). Contradicting the results reported in previous studies, we
infer that short-term momentum strategies are more appropriate for Taiwan stocks.
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Table 1. The average daily return of the portfolio adopting rebalance
and buy-and-hold strategies to exclude portfolio ups and downs to stop

Rebalance| B&H Holding period Kgay
strategy |strategy K=2 K=3 K=4 K=5 K=10 K=20
0.037 0.026 0.024 0.024 0.029 0.019
I (2.15)* (1.68) (1.76) (1.87) (3.19)* (2.85)*
0.075 0.065 0.063 0.055 0.055 0.048
(6.57)* (6.68)* (7.23)* (6.96)* (9.19)* (10.74)*
0055 0.046 0.043 0.045 0.042 0.018
I (3.03)* (2.31)* (2.89)* (3.24)* (4.04)* @.37)*
0.053 0.052 0.049 0.045 0.057 0.049
(4.63)* (5.21)* (5.51)* (G.61)* (9.60)* | (10.96)*
0.072 0.061 0.063 0.053 0.047 0.018
et (3.78)* (3.50)* (3.88)* (3.59)* (4.17)* 2.13)*
Formation 0.046 0.040 0.038 0.035 0.061 0.052
o (3.90)* (4.04)* (4.27)* 420 | (1004)* | (11.32)*
pj“" 0076 0.063 0.063 0.060 0.052 0.021
day js | B9 | B49* | BT | @85)* | (433 | Q3D*
0.037 0.034 0.033 0.033 0.065 0.055
(3.11)* (3.33)* (3.59)* (3.88)* | (1065)* | (11.79)*
0074 0.081 0073 0.075 0.044 0.016
g | B35 (4.15)* 3.94)* (4.20)* (3.01)* (1.41)
0.043 0.058 0.068 0.079 0.097 0.067
(351)* (5.50)* (7.14)* ©12)* | (1546)* | (13.91)*
0.041 0.045 0.043 0.034 0.008 0.003
1220 (1.87) (2.15)* (2.13)* (1.75) (0.48) (0.18)
0.067 0.076 0.080 0.083 0.082 0.048
(5.43)* (7.00)* (8.27)* ©4D* | (1269* | 9.64)*

Notes: (1) Numbers in brackets are t-values; * indicates 5% statistical significance. (2) theunit for
returns is %; (3) items marked in boldface represent strategies that are significant and have annual
returns that exceed 10%; and (4) sampling period: 8,680 sampling days from Jan 1,1981,to Dec
31, 2011.

4. Causes of short-term momentum for Taiwan stocks

To investigate the cause of short-term momentum among Taiwan stocks, we select-
ed 6 sample investment portfolios (2, 2), (3, 3), (4, 4), (5, 5), (10, 10), (20, 20) (in Table
1) and used rebalance trading strategies to calculate abnormal returns. The CAPM,
Fama-French three-factor, CRR, investors' sentiments, Carhart four-factor, and their
cross combinations were adopted to identify the factors that influence the short-term
momentum of Taiwan stocks. The results are shown in Table 2 panel A and B.

First, we verified the abnormal returns of the investment portfolio using the
CAPM model; the regression equation is as follows:

Ry =Ry =0, +B(R,, —R; ) +€,, (1)
where R;, - R;; represent the return obtained by adopting the /" short-term momen-
tum strategy in the " month, minus the returns of the non-risk interest rate; the pre-
mium of the stock market R,,, - R;; was obtained from the Taiwan Stock Exchange
Index in the " month, minus the non-risk interest rate for that month; «; is the con-
stant of the regression equation (1), and indicating that the CAPM cannot explain the
cause of short-term momentum among Taiwan stocks.

Next, we verified the short-term momentum of Taiwan stocks using the Fama-
French three-factor model; the regression equation is as follows:
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Ri,t - Rf,t =0+ Bi (Rm,t - Rf,t) +S; (SMBi,t ) +h (HMLi,t) e, (2

The results of the three-factor model indicate that the constants d have signif-
icant positive correlations, demonstrating that the short-term momentum of Taiwan
stocks do not result from the 3 factors.

Chen et al. (1986) explained the causes of medium-term momentum using the
overall business cycle model. Therefore, we adopted the CRR model to verify whether
the short-term momentum of Taiwan stocks was affected by the factors of the overall
business cycle (Chen et al., 1986); the regression equation is as follows:

R;, =R, =Ogpa; + N1i(MP,) +N2i(Ul,) + N3 (DEI,) + N2i(UPR,) + N3 (UTS,) +€,, (3)

The result indicates that the constants dzg.; also have significant positive corre-
lation; however, they still cannot explain the short-term momentum of Taiwan stocks.

Furthermore, Baker and Wurgler (2006; 2007) suggested that the sentiment of
noise traders would influence the expected future returns. Antoniou, Doukas and
Subrahmanyam (2012) found higher momentum during periods of high investor sen-
timent compared to low sentiment and that sentiment is absent during pessimistic
periods. We verified the abnormal return rates of Taiwan stocks using the market
turnover rate (TUN) (the volume of listed stocks traded during the " period/the aver-
age number of outstanding shares during the t" period), the ratio of new equity issues
(NEI) (the new equity issues that occurred during the " period + capital increased
with cash)/(new equity issues that occurred during the t* period + capital increased
with cash + newly issued bonds), and the ratio of margin purchase to margin short-
sale (SMR) (the adjusted debit balance during the #" period/the adjusted bearish debit
balance during the " period); the regression equation is as follows:

Ri,t - Rf,t = asent—i + )\11' (TUN/t) + )\21' (NEIH‘ ) + )\SI (SMRIt) + af,t (4)

The results of regression analysis indicate that the constants (Q,,,;.;) all possessed
significant positive correlations (not zero). Additionally, the TUN for each invest-
ment portfolio all possessed significant positive correlations (not zero), where the
value of the strategy (J,, = 3; K,,, = 3) was the greatest. This indicated that the short-
term momentum of Taiwan stocks is influenced by the turnover rate of the stock mar-
ket, and the smaller is the K, = 3, the greater is the coefficient of influence.
Additionally, the SRM possessed significant positive correlation (not zero), and its
value was similar. Similar to the findings reported by Baker and Wurgler (2006; 2007),
one of the factors for abnormal returns in short-term momentum is investors' senti-
ments. In summary, the cause of short-term momentum among Taiwan stocks is the
result of investors' irrational and sentimental behavior.

Finally, Carhart (1997) proposes a four-factor model to capture the momentum,
enhanced with a momentum return, WML, on the difference between the month t
returns on diversified portfolios of winners and losers of the past year. We adopted and
used M (6, 6), refer to the use of (J,,onm = 6, Kimontn = 6) as the momentum factor, to ver-
ify the short-term momentum of Taiwan stocks, the regression equation is as follows:

Ri,t - Rf,t =0y, Bi (Rm,t - Rf,t) *S; (SMBi,t) + hi (HMLi,t) T (WMLi,t) + €4 (&)

The outcome indicates that all constants are significant. These are indicating
that the Carhart four-factor model cannot still explain the cause of short-term
momentum among Taiwan stocks.
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Table 2. Panel A.Verification of investment portfolios with arbitrage returns using CAPM (1), three-factor (2), CRR (3),
investors’ sentiments (4), calculated by the author

Descriptions: 1. CAPMmodel: Ri; - Rfy = 6; + 6(Rm: - Rpe) + &y

2. Three-factors model: R;; - Ry = 6pp; + B(R,: - Ry)) + s(SMB;,) + h(HML;;) + &,

3. CRR model: R;, — Rﬁt = 6cpri T AMi(MP.) + A, UI) + M DEI;) + M(UPR,) + As(UTS,) + Eit

4. Investors’ sentiment model: Ry — Ryt = &enci + A1 TUNit) + Ax(NEIL;) + A3(SMRi:) + iy

5. Four-factor model: Ris — Rf¢ = &ui + B Ru,t — Rpte) + s(SMBiy) + hi(HM L) + w( WMLi) + €y

where R;; represents the monthly return of thei-th investment portfolio for thet-th month; R represents the non-risk interest rate for thet-th month; R {
is themonthly return rate of the weighted stock index of Taiwan stock for the t-th month; SMB;( is the monthly retum rateof the investment portfolio of]
small-scale companies for thet-th month minus the monthly return rate of the investment portfol io of large-scale companies for the t-th month; HML, ; is thg
monthly return rateof investment portfolios with high book to market ratios for the t-th month minus the monthly return rate of investment port folios with
low book-to-market ratios; NEI;¢ is (the new equity issues during thet-th period + capital increased by cash) /(new equity issues during the t-th period +
capital increased by cases + newly issued bonds); SMR; ( is the balance of margin purchases during the t-th period /the balance of short sales during the t-th
period; TUN; ¢ is thevolume of enlisted stock traded inthet-th period/the average number of outstanding shares; MPt ; xIn (the general index of industrial
production during thet-th period,/the general index of industrial production during the t-1th period); UL; =L -E[ I | t-1]; whereIt = In CPI, -In CPI, -1
E[ It| t1 ]=1n E [CPIL J-In CPI t-1; CPI ¢ is the consumer price index during thet-th period; E [CPI; ] is the expected consumer priceindex during the t-th
period; DEIi; xE[ I +1 | [-E[ I; |t-1 ]; UPRt is theinterest rate of five-year corporate bonds during thet-th period -theinterest rate of seven-year government]
bonds during the t-th period; UTS t is the long-term interest rate of government bonds — the known int erest rate of three-month treasury bonds during the t-th
period. The momentum factor, WML ¢ , M(6,6), refers to the use of (holding period6 month, forming period 6 month) as the momentum factor in thg
four-factor model. Each of the regression coefficients represents the sensitivity to changes of the regression equation between explained variables and
individual explained variables. The numbers in brackets are t-values; items marked with * have the 5% statistical significance; &i is the constant of the
regression equation for each investment portfolio,and the coefficients in this table should be multi plied by 103.

CAPM (1) Three-factor (2) CRR (3) Sentiment factor (4)
Ugy Kaa)| @ 4 | dps | & | SMB | HML | dcgpy MP Ul DEI | UPR | UTS |0y, | TUN | NEI | SMR
(2.2) 0.02 | 24.30 | 0.02 | 26.56 | 0.48 -0.44 0.26 0.01 30.07 955 | 7.89 |-103.10f -2.33 | 62.08 | 0.53 0.04
’ (2.76)*(3.23)* | (1.99)* | (3.44)* [ (2.06) * |(-2.15)*| (-2.01D)*| (0.15) (0.99) 1(0.38)] (0.17) |(-1.14)|(-1.90)|(5.31)*| (0.44) |(2.55)*
(3.3) 0.19 | 21.44 | 019 | 23.98 | 0.53 -0.47 0.05 0.01 14.44 21.63| 1.02 |97.90| -1.36 | 55.39 | 0.14 0.04
’ (2.54)*(3.03)*|(2.34)* | (3.30)* [ (2.40)* |(-2.46) *| (-2.15)*| (0.44) (0.50) ](0.91)]€0.02) |(-1.14)[(-1.18)|(5.03)*|(0.12) | (2.63)*
(4.4) 0.29 | 21.27 | 0.29 | 24.35 | 0.60 -0.50 0.06 0.02 1.96 27.00 | 0.59 [-74.35| -0.59 | 48.63 | 0.64 0.04
’ (2.35)*(3.18)*|(2.34)*(3.55)* | (2.89)*|(-2.75)*| (2.18)* (0.58) (0.07) |(1.20)|(0.01)[(-0.92)|(-0.54)|(4.67)* (0.60) | (2.55)*
(5.5) 0.51 16.30 | 0.51 17.81 0.41 -0.41 0.38 0.06 -49.52 32.31 | 42.21 [ 66.07 | -1.02 | 45.86| 0.05 0.04
' (3.68)*| (1.94) |(3.68)*[(2.07)*| (1.34) | (-1.51) | (4.82)* (1.31) (1.27) | (1.01)](0.72) | (0.57) [(-0.80)((3.20)*| (0.44) | (3.14)*
(10.10) 0.51 10.19 | 0.52 10.23 | 0.21 -0.30 0.19 0.06 -29.61 8.00 | 16.69 | 91.71 | -1.60 | 39.57 | 0.77 0.04
’ (3.81)* (1.26) |(3.83)*| (1.23) | (0.57) | (-1.23) | (3.41)* (1.46) (0.77)  1(0.25)|(0.29) | (0.81) [(-0.31)|(2.88)* (0.76) |(3.29)*
(20,20) 0.38 722 0.44 6.41 -0.04 | -0.12 0.31 0.06 -30.54 -1.23 | 1.56 |11943] -2.53 | 44.80 | 1.54 0.03
’ (2.99)*| (0.95) [(3.01)*| (0.82) |(-0.07)| (-0.67) | (3.70)* .64) (0.84) [(0.04)](0.02) | (1.10) | (0.00) |(3.45)*| (0.86) |(3.07)*
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Table 2. Panel B.Verification of investment portfolios with arbitrage returns using four-factor (5) model and
cross-validating three-factor (2), CRR (3), four-factor (5) withinvestors’ sentiments, calculated by the author

Descriptions: Each independent variable and definition in this table is ideotibalt in Table 2 Panel A

102 ‘(YS1)YoN UNIWOHOMT MNIL90dL IHILVALIY

Four-factor (5) Fourfactor (5) ; Isentiment factor (4)
&3:3 Ol a SMB HML WML Og a SMB HML WML TUN NEI SMR
2.2) 0.04 25.43 0.36 0.42 6.87 224 21.05 0.42 0.42 2.33 5893 0.48 0.04
' (2.26)* | (3.51)* 267y | (2.10)* | (2.36)* (-1.88) (2.84) (3.55)* | (2.11)* (0.56) (.01)* (0.48) (2.56)*
(3,3) 0.05 27.19 0.44 0.44 7.48 235 23.51 0.40 0.43 244 6129 0.54 0.04
’ (2.32)* | (3.45* | @79 | (2.08)* | (2.25)* (-1.91) (2.98)* (3.60)* | (-2.04)* (0.69) (.13)* (0.44) (2.62)*
(4,4) 0.32 26.61 0.73 0.57 3.54 045 24.00 0.69 0.56 -1.74 4240 0.93 0.06
’ (2.22)* | (3.29)* (288) | (2.65)* | (1.04) (-0.36) (2.96)* (2.73)* | (2.59)* | (0.48) (3.46)* (0.74) (3.43)*
(5.5) 0.58 21.89 0.67 0.62 3.88 027 19.34 0.64 0.61 -1.51 4116 0.84 0.06
’ (3.99)* | (2.71)* (266) | (2.89* | (114 (-0.21) (2.39)* (2.51)* | (2.83)* | (0.42) (3.36)* (-0.67) (3.51)
(10,10) 0.52 4.77 0.03 0.19 -0.38 1.13 0.05 -18.66 9.28 -49.10 3762 51.28 -1.26
’ (4.21)* (0.63) (0.12) (0.93) (0.11) (0.41) (1.26) (054 (0.31) (0.83) (0.37) (3.33)* (0.48)
(20,20) 0.39 4.16 -0.10 0.11 1.16 0.26 0.06 -34.67 6.42 51.22 6348 82.47 -1.16
’ (3.01)* (0.52) (0.38) (0.50) (0.30) (0.08) (1.53) (091) (0.20) (0.77) (0.52) (3.78)* (0.41)
Three-factor (2) + sentiment factor (4) CRR (3) + sentiment factor (4)
S‘:é Odi a SMB HML TUN NEI SMR Oei MP ul DEI UPR uTts TUN NEI SMR
2.2) 2.17 | 20.67 | 0.41 -0.39 | 46.35 | 0.48 004 -1.35| 0.01 | 2488 | 11.74 | 3.07 | -122.1| 2173 | 0.69 0.03
’ (-1.74) | (3.11)* | (2.82)* | (-2.00)*| (4.88)* | (0.42) | (2.39)* |(-0.60)] (029)| (0.81) | (0.45) | (0.05) | (-1.32)| (2.69)* | (0.34) | (2.87)*
(3.3) 2.23 | 22.87 | 0.43 -0.42 | 58.96 | 0.51 004 -1.48 | 0.01 | 27.04 | 1259 | 3.28 | -131.9| 2255| 0.63 0.03
’ (-1.82) | (2.96)* | (2.85)* | (-2.08)*| (5.02)* | (0.42) | (2.48)* |(-0.61) (026) | (0.88) | (0.50) | (0.06) | (-1.39)| (2.62)* | (0.28) | (2.76)*
(4,4) 0.28 | 2410 | 0.70 -0.54 | 39.31 | -0.96 005 2.09 | 003 | -11.42| 34.04 | 43.71 | -74.45| 1312 | -2.22 0.01
’ (0.23) | (3.04)* | (2.93)* | (-2.61)* (3.26)* | (-0.78) | (3.22)* | (0.83)| (0.77)| (-0.36) | (1.30) | (0.77) | (0.76)| (2.35)* | (-0.95) | (2.27)*
(5.5) 0.14 | 20.10 | 0.66 -0.59 | 38.07 | -0.84 005 3.39 | 0.02 | -32.02 | 50.99 | 48.60 | -24.22| 1313 | -3.29 0.01
’ (0.11) | (2.54)* | (2.73)* | (-2.83)*| (3.16)* | (-0.68) | (3.39)* | (1.33)| (058) | (-0.99) | (1.92) | (0.85) | (0.24)| (2.34)* | (-1.39) | (2.15)*
(10,10) -1.81 7.31 0.13 -0.21 | 35.44 | 1.26 003 1.13| 0.05 | 1812 | 9.28 | 51.89 | 37.27 | 5107 | -1.26 | -0.04
’ (-1.40) | (0.86) | (0.50) | (-0.94)| (2.92)* | (0.93) | (2.21)* | (0.41)| (126)| (0.53) | (0.32) | (0.84) | (0.36) | (3.31)*| (0.48) | (2.87)*
(20,20) 231 7.05 0.04 | -0.10 | 4291 | 1.47 003 0.25| 0.06 | -32.92| 571 | 49.33| 61.21 | 7822 | -1.05 | -0.03
’ (-1.86) | (0.82) | (-0.15)| (-0.44)| (3.39)* | (1.15) | (2.69)* | (0.09)| (158)| (0.95) | (0.21) | (0.80) | (0.56) | (3.90)* | (0.43) | (2.69)*

cle
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Additionally, we conducted a regression analysis on the three-factor model com-
bined with investors' sentiments, combined with the four-factor model and investors'
sentiments, and the CRR model combined with investors' sentiments, cross-validat-
ing the abnormal payoff. There are only investors' sentiments significant in each of
these models. Table 2. Panel B showed the results of these cross-validating results and
robustness tests indicate that the cause of short-term momentum among Taiwan
stocks is investors' irrational trading behaviors.

5. Conclusions

Referring to the momentum strategy proposed by Jegadeesh and Titman (1993),
we used the daily return data of Taiwan stocks to demonstrate the short-term momen-
tum effects of stocks in Taiwan. Evidence of short-term momentum in Taiwan stocks
was discovered after deducting transaction costs and adopting investment portfolio
rebalancing strategies, excluding stocks at their rising or falling limit, and delaying the
construction of momentum investment portfolios for one week.

Consistent with previous studies, we found that the anomalies of short-term
momentum in Taiwan stocks cannot be explained by the CAPM, three-factor, four-
factor, or CRR models; only investors' sentiments on market turnover rates and the
ratios of margin purchase to margin short-sale can effectively measure abnormal
returns in the short-term momentum of Taiwan stocks. We infer that the short-term
momentum of Taiwan stocks originates from investors' sentiments; that is, the irra-
tional behaviors of investors forming them.
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